
Deutscher Tropentag 2003
International Research on Food Security, Natural
Resource Management and Rural Development

Technological and Institutional
Innovations for Sustainable Rural

Development

Book of Abstracts

Editors:

C. Wollny, A. Deininger, N. Bhandari, B. Maass,

W. Manig, U. Muuss, F. Brodbeck, I. Howe

Georg-August-Universität Göttingen

October 8-10, 2003



Impressum

Die Deutsche Bibliothek — Cataloguing in Publication-Data (CIP)
Technological and Institutional Innovations for Sustainable Rural Development:
international research on food security, natural resource management and
rural development ; book of abstracts / Deutscher Tropentag 2003 Göttingen.
Hrsg.: Clemens Wollny, Andreas Deininger, Netra Bhandari, Brigitte Maass,
Winfried Manig, Uwe Muuss, Frank Brodbeck, Ingrid Howe. —
Göttingen : klartext GmbH, 2003

ISBN: 3-9808714-3-6
© Centre for Tropical and Subtropical Agriculture and Forestry, «CeTSAF»,
Göttingen

Editors:
Clemens Wollny, Andreas Deininger, Netra Bhandari, Brigitte Maass,
Winfried Manig, Uwe Muuss, Frank Brodbeck, Ingrid Howe

Issued by:
klartext GmbH, Göttingen,http://www.kopie.de

Online-Versions:
Print-Version, pdf: http://www.proceedings2003.tropentag.de
Web-Version, HTML:http://www.abstracts2003.tropentag.de

Layout:
Andreas Deininger, Netra Bhandari

Typesetting:
LATEX 2ε

Printed by:
klartext GmbH
Print- & Medienservice
37073 Göttingen

September 2003

The authors of the articles are solely responsible for the content of their contribution.
All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means without prior permission of the
copyright owners.

http://www.kopie.de
http://www.proceedings2003.tropentag.de
http://www.abstracts2003.tropentag.de


Preface

Dear Delegates,

We extend a very warm welcome to all the delegates attending the conference ‘Deut-
scher Tropentag 2003’ to be held at the Georg-August-Universität Göttingen in Octo-
ber 2003. A very special welcome to all young scientists and students from overseas
and elsewhere. Please be our guests.

The ‘Deutscher Tropentag 2003’ is the 5th annual meeting, which was preceded by
conferences organized by the Humboldt Universität Berlin (1999), University of Ho-
henheim (2000), University of Bonn (2001) and University of Kassel-Witzenhausen
(2002) in cooperation with the Association for Tropical and Subtropical Agricultural
Research (ATSAF). The theme of the conference is “Technological and Institutional
Innovations for Sustainable Rural Development” where research experiences on food
security, natural resource management and rural development will be shared and dis-
cussed. This year we are overwhelmed by the large number of submitted contribu-
tions. This has been a challenge to the scientific committee and often decisions were
difficult to make. We are proud seeing the ‘Deutscher Tropentag’ to be recognized as
an international event on the agenda of the scientific community and decision makers.
The programme and proceedings are published onwww.tropentag.de.

The number of plenary sessions has been increased this year. There are four parallel
sessions on the first and second day, and plenary sessions on the first and third day. In
total, we have 16 thematic sessions and three plenary sessions. Each session begins
with an invited paper and is followed by three oral presentations and several short
poster presentations. Please appreciate the posters, which are on display throughout
the conference. Please take your time and have a look. There are a couple of open
discussion fora and meetings of associations taking place as well. Last but not least,
we invite you to socialize at our conference dinner on Thursday evening.

We wish you interesting sessions, valuable discussions, and please use the opportunity
to meet people from different backgrounds. We hope that you will enjoy the three-day
event and leave exhausted, but enriched. To help us to improve the conference in the
future we would like to receive your feedback.
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We would like to thank all the DTT team members, who contributed to the planning
and organization of the conference. The local organizing committee receives special
thanks for having prepared this meeting. Last but not least we acknowledge the spon-
sors for their generous and essential support.

We wish you all a successful and enjoyable event and a safe journey back. We hope
to meet all of you again at ‘Deutscher Tropentag 2003’, to be organized by Humboldt
Universität zu Berlin.

Göttingen, 8th October 2003

Gode Gravenhorst, Director
Centre for Tropical and Subtropical
Agriculture and Forestry (CeTSAF)
Georg-August-Universität Göttingen

Clemens Wollny,
Organizing and Scientific
Committee DTT 2003
Georg-August-Universität Göttingen
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Deutscher Tropentag 2003 — Georg-August-Universität, Göttingen

Institutional Innovation, and Investment in Rural Public Goods
for Development and Reduction of Poverty

JOACHIM VON BRAUN

International Food Policy Research Institute (IFPRI), United

The institutional and political context within which the rural economy operates has
changed rapidly in the past two decades. The agriculture and food system is changing
from a relatively large and distinct economic sector to a more pervasive, system inte-
grated within the global economy. In order to improve equity and efficiency, national
governments must provide public goods, including internal peace, rule of law, and
public investment in education, health, nutrition, and infrastructure. But a massive
scaling-up of investment in enhancing productivity in rural areas of developing coun-
tries is needed, as well. The fast trend toward inequity has to be reversed because it is
inefficient, unfair, and risky for societies.

Keywords: Developing countries, institutional innovation, public good

Contact Address: Joachim von Braun, International Food Policy Research Institute (IFPRI), Washing-
ton, United, e-mail:j.von-braun@cgiar.org
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Plenary Speeches

Technological and Institutional Innovations for Sustainable Rural
Development

CARLOS SERE1, J. EDWARD O. REGE2

1International Livestock Research Institute (ILRI), Director General, Kenya
2International Livestock Research Institute (ILRI), Animal Genetic Resources Group, Kenya

To alleviate world poverty and environmental degradation, a new approach to agri-
cultural research is needed. The conventional research model moving from basic
to strategic to applied and adaptive research - whose products are then taken up by
extension staff and disseminated, fails to address the complex local circumstances
and realities of farmers and other private and public stakeholders. The new research-
for-development model that is emerging focuses on enhancing the adaptive capacity
of research providers and farming communities alike for ‘problem-solving capabil-
ity on the move’. It incorporates into the research/innovation process participatory
approaches, multi-scale analysis and intervention, systems analysis and information
management and impact assessment. Being more socially accountable than traditional
research models, the process involves many partnerships engaging users throughout
in order to identify research needs, mobilise resources, conduct the research and eval-
uate the outcomes.
The Africa based International Livestock Research Institute (ILRI) and its many part-
ners conduct research at the intersection of livestock and poverty. Keeping livestock
helps half a billion poor people in developing countries to secure assets, and thus pro-
vides a pathway out of poverty. This paper examines ILRI’s strategic response to the
changing environment in which international research is being carried out. Focal re-
search areas and paradigms are both changing. ILRI has reorganised its research into
five interlinked themes to implement a revised strategy that emphasises innovation
systems, participatory research, a strengthened social science capacity, partnerships
and interdisciplinary teamwork.
ILRI is committing itself to a socially distributed knowledge system, where research is
conducted always within the context of application and with the imperative of poverty-
alleviating knowledge products present from the start of the innovation process. To
produce a stream of innovative, creative, demand-driven and competitive knowledge
products has required that ILRI reorients its culture from traditional supply-driven
disciplinary science to demand-driven community-based transdisciplinary scientific
applications.

Keywords: Research themes, research-for-development model, transdisciplinary sci-
entific applications

Contact Address: J. Edward O. Rege, International Livestock Research Institute (ILRI), Animal Ge-
netic Resources Group, P.O. Box 30709, Nairobi 00100, Kenya, e-mail:e.rege@cgiar.org
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Sustainable Rural Development and the Role of Higher Education
HANNS SYLVESTER

German Academic Exchange Service (DAAD), Head of Development Co-operation De-
partment, Germany

Thinking about the contribution of an organisation like the DAAD to a conference
topic like “Technological and Institutional Innovation for sustainable Rural Develop-
ment”, and thinking of rural development in developing countries or emerging soci-
eties, a linkage between Higher Education and this topic can easily be drawn. A closer
look at the key words in the conference title shows different facets of Higher Educa-
tion involvement taking into consideration that Higher Education is the major player
in knowledge creation, knowledge transfer and knowledge application.
The phrase “Technological and Institutional Innovation” implies that there is an exist-
ing infrastructure that has to be renewed or improved. With respect to Higher Educa-
tion the necessary improvement can be brought about by the universities themselves
through international co-operation, which is essential for sharing the up-to-date knowl-
edge. Only with that up-to-date knowledge the problems of rural development can be
solved more rapidly and more efficiently. Especially the field of all tropical sciences
show, that this co-operation benefits all parties involved and that it helps to identify
strategies for research, infrastructure implementation and training measures. From
the DAAD point of view it is the bi- and multilateral co-operation between scientists
and departments, that is responsible for a significant “Technological and Institutional
Innovation” on a very operative level in the last decades. Mutual study and research
visits have made it possible to focus on problems like those of rural development,
define new research areas and identify funds to finance various projects. The key
word “Sustainable Development” is from the DAAD’s point of view closely related to
individual training measures. We observe in all sciences a rapid fast growth of avail-
able actual scientific knowledge and new technological generations replace older ones
rapidly. A sustainable effect, as suggested in the title of this conference, can only be
achieved by investment in brains, an investment in qualified staff at the institutions of
Higher Education, that develops innovation and finds suitable applications. Qualified
staff is necessary for solving the problems of rural development, for any appropriate
infrastructure implementation, and this qualified staff has to be developed and further
trained on a very high level through life-long contacts with colleagues, training mea-
sures, a system of courses. The DAAD is willing to support the opportunity to take
part in the necessary academic co-operation.

Keywords: Life long learning, mutual cooperation, qualification, knowledge sharing

Contact Address: Hanns Sylvester, German Academic Exchange Service (DAAD), Head of Develop-
ment Co-operation Department, Kennedyallee 50, 53175 Bonn, Germany, e-mail:Sylvester@daad.de
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Subsession 1a: Multifunctionality: Farms and Small Scale Industries — Invited Paper

Viewing Multi-Functionality in Agriculture as a Tool for
Development in the Latin American Tropics

MARIO A. PIEDRA

International Center of Tropical Agriculture (CIAT), Costa

The recognition of multi-functionality in agriculture is viewed in this paper as an
avenue to achieve sustainable rural development in the humid tropics. From a nar-
rower point of view -seen from the agricultural sector – multi-functionality embeds
all those functions generally attributed to the sector itself, such as commodity produc-
tion, animal husbandry and of lately forestry, to the overall society. This is deemed
particularly important in rural areas because it is linked to the production of goods
(food, feed, timber, raw materials) and services (environmental protection, biodiver-
sity, landscape modulation, water conservation, tourism) that sustain rural life. It is
important to notice that these multiple functions attributed to agriculture could have
been intended or not; or they could be permanent or just occasional. Linked to the
above, another important set of functions are related to income generation and the
multiplicative effects on investment and consumption. Also the demand function of
agriculture is included as well as the negative side effects.
However, in a more broader sense of rural development, multi-functionality includes
all other possible links to other rural economic sectors (other than agriculture), in-
cluding Agribusiness, services and infrastructure. Important are here the interaction
processes between the various economic rural sectors, the non-agricultural employ-
ment and income generation processes. Non-agricultural sectors demand agricultural
goods and services. Multi-functionality then includes the whole rural landscape with
sectors, institutions and organizations interlinked to urban centers.
Summarizing the term, it means all the commercial and non-commercial functions
within rural areas and to outside spheres and especially the interaction network sup-
porting the functions.

Keywords: Latin America, multi functionality, networking, rural development

Contact Address: Mario A. Piedra, International Center of Tropical Agriculture (CIAT), Turrialba,
Costa, e-mail:mpiedra@catie.ac.cr
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Session 1: Challenges and Policy Options for Sustainable Rural Development

Impacts of Multifunctionality of Livestock Keeping on
Biodiversity Preservation

THOMAS FALK , M ICHAEL K IRK

Philipps-Universität Marburg, Institute for Co-operation in Developing Countries, Ger-
many

The paper highlights the multifunctionality of livestock in selected Namibian and
South African communities. Livestock is a crucial endowment for subsistence-orien-
ted farmers. It affects their life in various ways and is more then a source of monetary
income. This has impacts on biodiversity management as well as on development
efforts.
Research in the BIOTA project has shown that population growth and biased institu-
tional incentives, such as centralisation tendencies, increase the pressure on natural
resources. All four researched rural communities in Namibia and South Africa recog-
nise the disappearance of certain plants and animals and experience consequences for
their economic and social well-being. Overgrazing is one major reason for the loss
of biodiversity. The observed farmers are, however, very resistant to reduce stock-
ing rates. Multifunctionality of livestock is one explanation for this behaviour, which
has been assessed using a mix of concepts and instruments. These include economic,
psychological and sociological approaches. The aim to derive a non-monetary utility
function for subsistence farmers in one community has been achieved by applying the
instrument of conjoint measurement. The research shows that livestock keeping is the
common form of investment and risk mitigation, a means of production and transport
and a source of food. It strongly affects access to social capital. The families and
communities prevent livestock sales by group members through informal social sanc-
tions. Transaction costs for substituting various livestock functions are very high for
most communal farmers. Efforts to implement alternative livelihood strategies which
reduce the stocking rate need to consider these complex opportunity costs of livestock
reduction. Many farmers, however, recognise the environmental costs of high live-
stock numbers in stating that the reduction of even one animal will increase the water
and fodder supply for the rest of the herd. Thus, typical common property resource
problems are prevalent in the research region. In the long run livestock will fulfil its
functions only if natural capital can be preserved.
Due to the multifunctionality of livestock, commercialisation and income diversifi-
cation is no simple alternative to the maintenance and reestablishment of regulated
common property management. Strong institutions are essential to conserve biodiver-
sity.

Keywords: Biodiversity, common property, livestock functions, management

Contact Address:Thomas Falk, Philipps-Universität Marburg, Institute for Co-operation in Developing
Countries, Hirschberg 3, 35037 Marburg, Germany, e-mail:Falk@wiwi.uni-marburg.de

16

Falk@wiwi.uni-marburg.de


Subsession 1a: Multifunctionality: Farms and Small Scale Industries — Oral Presentations

Migration and Non-Agricultural Income as an Option for
Sustainable Rural Development? — The Case of Zacatecas

VOLKER HAMANN

University of Kassel, Department of Development Economics and Agricultural Policy,
Germany

The agricultural sector in Mexico is still dominated by smallholders, mainly so-called
Ejidatarios that work on community land. Until the debt crisis of 1982 smallholders
were protected by a system of subsidies, guarantee prices and closed markets. There-
fore peasants were not prepared for market competition.
As a consequence of economic reforms that were carried out during the last 20 years
– such as the reduction of subsidies for agriculture and the opening of markets for
agricultural products under the NAFTA regime – Mexican peasants have suffered a
significant loss of income. To compensate reduced earnings from farming and live-
stock many families decided to send one or more members as labor migrants to the
US. Zacatecas is the state that has the highest emigration ratios, more than 20 % of all
households do have at least one family member.
Legal and illegal migration rose dramatically during the last two decades of the 20th

century. The number of people with Mexican origin was estimated 20 million at the
turn of the millennium, most of them stemming from rural areas. This has led to a
negative population growth in many towns and villages.
In order to secure the substance of their families in Mexico most of these migrants
send monetary transfers back home. These remittances have been rising constantly
peaking at almost 10 billion US Dollar in 2001. For many households in rural Mexico
remittances represent an important if not the most important share of income. In
Zacatecas for 54 % of all remittance-receiving households these transfers represent
the most important source of income, and for 30 % remittances are the only source of
income.
The lion share of the remittances is spend on family subsistence, however significant
parts are channeled into productive and community investment. The question to an-
alyze in this paper is, whether these investments may open alternative development
paths for peasants in rural Mexico or if dependency on remittances will continue.

Keywords: Mexico, non-agricultural income, rural development

Contact Address: Volker Hamann, University of Kassel, Department of Development Economics and
Agricultural Policy, Johanniter Str. 34, 44780 Bochum, Germany, e-mail:volker.hamann@gmx.de
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Session 1: Challenges and Policy Options for Sustainable Rural Development

Implications of Improved Oil Palm ( Elaeis guineensis) Fruit
Processing Technologies for Labour and Income among Rural

Households in Imo State, Nigeria
CHINEDUM NWAJIUBA1, OLUFUNSO ADEOLA AKINSANMI 2

1Imo State University, Department of Agricultural Economics, Nigeria
2University of Hohenheim, Department of Agricultural Economics and Social Sciences
in the Tropics and Subtropics, Germany

Oil palm ( Elaeis guineensis) is the most important tree crop in the rural economy of
the humid rainforest of eastern Nigeria. The oil is consumed as food, used domesti-
cally for industrial purposes, and was an important foreign exchange earning export.
However, the processing of palm fruits to extract the oil is labour intensive. Although,
in colonial times, some machines were introduced and were widely adopted, these ex-
cluded machines for crushing the fruits. This was the case until recently when locally
fabricated palm fruit crushers became widely available. The aim of the study was to
examine the implications of these machines for labour use and income among rural
households in Imo state, Nigeria.
Data from selected palm fruit processing mills indicate enthusiastic patronage of oil
mills that have introduced these machines. The machines have eliminated labour for
fruit crushing, an activity which required about 10 adults working for 15 minutes.
Presently, the machine crushes 60 kg of parboiled palmfruits in 6 minutes. On aver-
age 60 kg of raw fruits yielded about 20 liter of palm oil against 14 liters previously,
an increase of about 50 %. This arose from the shorter processing time, and higher
average temperature of crushed fruits, which aided extraction of oil.
Operators of oil pressing mills charged 4 litres of oil per 20 litres extracted as this was
preferred over cash payment. Most mill operators stored the oil to sell in seasons of
deficit supply and higher prices, thereby creating time utility. Average market price
of palm oil fluctuated between N70/liter in surplus seasons (February - May), while
highest prices are recorded between December to January (at about N110/liter)
Consequently, labour for palm processing has reduced from 150 minutes to 6 min-
utes for 60 kg raw fruit with machines, while output has increased by 50 %. Some
problems encountered include fire wood and water scarcity.

Keywords: Improved processing technologies, Income, labour, rural households

Contact Address: Olufunso Adeola Akinsanmi, University of Hohenheim, Department of Agricultural
Economics and Social Sciences in the Tropics and Subtropics, Fruwirthstraße 12, 70593 Stuttgart, Ger-
many, e-mail:doppler@uni-hohenheim.de
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Subsession 1a: Multifunctionality: Farms and Small Scale Industries — Posters

Options for Native Chicken Production in Northeastern Thailand
THEERACHAI HAITOOK1, EZZAT S. TAWFIK 2, M ICHAEL ZÖBISCH1

1Asian Institute of Technology, Agricultural Systems and Engineering, Thailand
2University of Kassel, Department of International Animal Husbandry, Germany

Over the last decades, poultry-production technology in Asia has improved signif-
icantly, with rapidly increasing production. During the past 30 years, poultry egg
production has increased six times and chicken meat supply has increased 14 times.
Thailand is one of the world’s leading countries for poultry egg and meat production,
and worldwide, it is the 5th largest exporter of poultry meat. Also, the local per capita
consumption of poultry meat is high, i.e., about 13.5 kg per year. Most of the meat is
produced by high-performance races and hybrids; only 13 % of the meat is obtained
from native chicken.
The growth of the poultry industry in Thailand is dominated by large-scale producers
and their contract farmers. Due to the high cost of production inputs, such as feed
and drugs, and the control of the market by the contract companies, many individ-
ual farmers could not compete with the companies and had to give up chicken-meat
production. For these individual farmers, a streamlined production of native chicken
could be an option for alternative income generation and for the diversification of the
agricultural production base. Native chicken meat is generally considered to be of
high quality, and in the larger cities in the region there is a growing market for this
type of meat. However, no reliable raising systems have been developed for native
chicken, which ensure a regular supply of high-quality meat to the market.
The study aims to develop options for the improvement of indigenous chicken raising
systems, based on an evaluation of the agricultural production systems of small-scale
farmers and a detailed investigation of the performance of native chicken in compari-
son to commercial breeds and hybrids.

Keywords: Hybrid chicken, native chicken, Thailand

Contact Address: Ezzat S. Tawfik, University of Kassel, Department of International Animal Hus-
bandry, Steinstraße 19, 37213 Witzenhausen, Germany, e-mail:tawfik@uni-kassel.de
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Session 1: Challenges and Policy Options for Sustainable Rural Development

The Village Chicken Production System and the Contribution of
Chickens to Household Livelihoods in a Smallholder Farming

Community of Zimbabwe
FARAI CATHERINE MUCHADEYI , SIMBA SIBANDA , NEWMAN KUSINA, JESTINA

KUSINA, STANLEY MAKUZA

University of Zimbabwe, Department of Animal Science, Zimbabwe

Participatory rural appraisal (PRA) supported by checklists and intensive case stud-
ies on individual households, were carried out in three villages of Rushinga District
in Zimbabwe. The chicken production system in each village was described and the
problems discussed. Role of chickens in the livelihoods of households was evaluated.
Flock dynamics were monitored monthly from March 2001 to February 2003. Nine-
teen percent of the households were headed by females who were resident on the farm.
Over 80 percent of male heads of households were resident on the farm. A household
was, on average, 4.8± 2.5 members with an arable land of approximately 2.6 ha per
household. In addition to chickens, households produced maize, cotton and sunflower
and kept large animals. The production systems followed were mainly low-input and
smallscale, with 1 to 50 village chickens per household, reared under a scavenging
system of management with sub-optimal housing, inadequate feeding and health care.
The use of ethno-veterinary medicine was common in treating sick chickens. Highest
flock sizes(p < 0.05) were observed in the hot-wet season. Over 90 percent of an av-
erage of 5.4 entries per household per month, were hatched chicks. Mortality claimed
an average of 80 percent of the total exits. Chicken production potential (CPP), which
defined the proportion of chickens that could be utilised by household averaged 50
percent. Chicken production efficiency (CPE), was approximately 15 percent of the
CPP. Egg consumption patterns were low and similar across seasons. The low CPE
could be attributed to low productivity, high transaction costs and the multi-functions
of village chickens in smallholder farming communities.

Keywords: Constraints, dynamics, management, socio-economic roles, village chick-
ens

Contact Address:Farai Catherine Muchadeyi, University of Zimbabwe, Department of Animal Science,
MP 167 Mt Pleasant, +263 Harare, Zimbabwe, e-mail:cmuchad@gwdg.de
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Subsession 1a: Multifunctionality: Farms and Small Scale Industries — Posters

Utilization of Photovoltaic Systems in Africa — Optimization of
Grain Mill for a Rural Household Size

ESHETU BESHADA, THOMAS WALDENMAIER , WERNERMÜHLBAUER, MARKUS

BUX

University of Hohenheim, Agricultural Engineering in Tropics and Subtropics, Germany

Africa has poor level of mechanization, infrastructure and energy supply. Specially
rural areas, where 80 % of the population is living and only 4 % of them are con-
nected to public grid, are seriously affected by these problems. As a result the young
generation is migrating to cities for better living conditions, increasing uncontrolled
urbanization and unemployment while reducing agricultural productivity. Due to their
scattered settlement connecting rural areas to public grid is not economical, however,
decentralized power supply like photovoltaic (PV) systems is the best alternative to
satisfy their energy demand. Optimising agricultural machinery for lower energy con-
sumption (100 Wp) further encourages the utilization of PV systems. Grain milling,
usually done by women and children, is one of the most drudgery and time consuming
rural activity that needs optimisation.
Therefore, a project has been launched at University of Hohenheim to optimise grain
mill for smaller energy consumption. Easily available materials like Corundum, Mag-
nesium oxide, Magnesium chloride and water were used to construct the appropriate
millstone. The millstone has a diameter of 150 mm and a thickness of 23 mm. It was
driven using a 12 V DC motor connected to PV systems. Almost all major grains
grown in Africa (maize, sorghum, barley and wheat) were used for the milling test.
The parameters like millstone gap and feed rate of the grain were used for the optimi-
sation purpose.
During the optimisation process it has been observed that reducing the gap between
the millstone increases energy consumption and proportion of fine particles. Increas-
ing the feed rate has also increased the energy requirement of the milling process.
The comparison between the preference of local people in Zambia, Chad and Niger
showed that the flour produced using the optimised mill is in the acceptable range for
their diet. Therefore, the result indicates that the optimised grain mill whose capac-
ity is 25–50 kg/day, is more than enough for a daily requirement (2–3 kg/day) of an
average family and can be powered using a Solar Home System with two PV modules.
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Cost-Benefit Analysis of Eco-Labeling in the Agriculture Sector of
Developing Countries in Asia
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Eco-labeling, a practice of supplying information on the environmental characteristics
of a commodity, is becoming increasingly popular because of its potential to achieve
environmental goals through a market-based approach. Although it is more widely
used in manufactured products, it is slowly gaining ground in the agricultural sector.
In this sector, eco-labeling includes certified organic farming in as much as it involves
environment-friendly practices, such as less intensive use of land and soil fertility-
improving techniques that do not involve the use of chemical elements. While conver-
sion from conventional to organic farming is deemed environmentally-beneficial, an
extensive assessment to determine its costs and benefits for the developing countries
is still lacking. It should be noted that based on a very few non-empirical studies,
costs could be high due to certification and possible yield reduction. This study is
deemed necessary and relevant especially since certified organic farming in the devel-
oping countries is only in its infancy stage, and done mostly to access export market
of developed countries. This study could help the governments (1) assess the overall
efficiency of organic farming both on economic and environmental grounds; and (2)
address constraints and opportunities of organic farming.
The study aims to assess the overall costs and benefits of certified organic farming
in Asian developing countries, specifically Thailand and the Philippines. Motivation
for this study is based on the increasing trend in the demand for organic products.
To achieve this objective, a structured questionnaire was prepared before a survey is
conducted for organic farmers of one major export organic commodity, that is, rice
for Thailand and banana for Philippines. Using the data collected, analysis was un-
dertaken by comparing the costs and benefits for both the organic farmers and conven-
tional farmers. Results of the study would show not only the financial costs and ben-
efits but environmental and health as well. Relevant policy implications are derived
with regard to needed interventions by the government as well as other concerned in-
ternational organizations, e.g. the World Trade Organization (WTO), considering that
there are still gray areas in the use and implementation of eco-labeling in international
trade.

Keywords: Benefits and costs analysis, eco-labeling, environmental labeling, organic
agriculture
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Small Ruminants and Livelihood of Poor Rural People in
Southern Benin
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2Georg-August-Universität Göttngen, Germany

The majority of the human population in Southern Benin live in rural area, where
they eke out their living from very small plots of land. They have very limited regular
off-farm opportunities and lack access to credit from formal source. At the house-
hold level, they are also faced with consumption and income shocks. That leads to
low investment in their agricultural activities, and consequently, to land degradation,
to low productivity and income, causing a vicious circle of poverty. Previous studies
indicated that small ruminants are raised in many households and this despite the pres-
ence of trypanosomes, which are a serious constraint to the development of livestock
production. Biological, cultural and environmental arguments have been advanced for
conserving these local genetic resources. However, the question is whether the conser-
vation option fits with keeper’s perspective. There is thus a need to better understand
the roles of these animal genetic resources in the livelihood strategies of people that
keep them. Between November 2001 and April 2002, a field survey was conducted in
240 randomly chosen rural households. The results indicate that 78 % of households
keep small ruminants. Within household, animals are individually owned and man-
aged by household’s members. The characterisation of people that are more likely to
be owners shows that they have no access to credit from formal source, are relatively
young and have no regular off-farm employment. More than 85 % of the off-takes
are sold. The motivation for the sale are mainly to purchase foodstuffs and clothes
(36 %), to finance farm and other subsidiary activities (22 %) and to pay school and
training fees for children (12 %). Through kinship networks termed as care taking,
small ruminants are also used to build social capital. Despite considerable variation
between flocks, gross margin per annualised breeding female reaches 56,300 FCFAa

for sheep and 38,600 for goats. Giving that the absolute poverty line in the area is
estimated to be 56,000 FCFA, keeping two to three breeding females of goats and/or
sheep mitigates rural poverty. Improving flock productivity would be one option to
conserve the small ruminant genetic resource through intensification of utilisation.

a655 FCFA = 1e

Keywords: Small ruminants, animal genetic resources, rural people, poverty, liveli-
hood, Southern Benin
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Digestibility and Utilization of Soy Sauce Residue as Dairy Cow
Feed

SURASAK KUNPANYA1, CHOKE M IKLED 1, THERDCHAI VEARASILP1, PISUT

NIAMSAP2, UDO TER MEULEN3
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many

The study was conducted to determine the rumen degradability and in vitro digestibil-
ity of soy sauce residue (SSR). Soya sauce residue was incorporated at 0, 10, 20 and
30 % of the total rations and offered to four rumen fistulated crossbred Thai Indige-
nous×Holstein Friesian cattle of average 380± 74 kg in a Latin Square Design study.
Rumen degradation of SSR was determined using the nylon bag technique and the di-
gestibility using MENKE in vitro gas technique. The SSR had 82.37 % DM and the
nutrient profile in percent of dry matter (DM) was: 85.91 % organic matter (OM),
22.10 % crude protein (CP), 20.08 % ether extract (EE), 11.89 % crude fibre (CF),
45.32 % neutral detergent fibre (NDF) and 20.84 % acid detergent fibre (ADF). The
constants for SSR degradation were: for the rapidly soluble fraction(a): 20.8 %, for
the fraction that will be degraded with time(b): 67.2 % and for the rate of degradation
of the b fraction(c): 0.0306 h−1. Effective degradation of DM at 0.05 h−1 flow rate
was 79.4 %. The effective degradation of DM and CP of SSR in the 30 % SSR diets
were significantly (p < 0.05) higher than in 0, 10 and 20 % SSR diets. DM intake, di-
gestible DM, growth rate index values estimated using the nylon bag technique were
significantly (p < 0.05) different from the other treatments and ranked least. The pre-
dicted values of OM digestibility, Metabolisable energy, Net energy for lactation, DM
intake, digestible dry matter and growth rate using the MENKE in vitro gas technique
on the 10 % dietary treatment were significantly (p < 0.05) higher than on the other
diets. In both the nylon bag and gas test methods there was an evident curvilinear
response. There is potential for the use of SSR in dairy cattle diets and in this study
10 % inclusion was optimum.
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Better Use of Small Timber and Wood Residues for Sustainable
Rural Development

ERNST KÜRSTEN

Georg-August-Universität Göttingen, Institute of Wood Biology and Wood Technology,
Germany

In many tropical regions there is an urgent need for afforestation for environmental
reasons. Denuded mountains cause floods and droughts, bare soils in dry plains lead
to desertification and sand storms. Just to know about these problems is often not suf-
ficient to motivate people to plant trees. Basic preconditions for investments in wood
production are capital and the perspective of a satisfying return of the investment.
Therefore, if you want to promote afforestations it is necessary to find possibilities for
an early income from the stocked area. A well-known example is the cultivation of
annual crops during the first years of tree growth. But when the canopy is closed only
fruit trees or timber from thinning can create some cash.
Thinning of young stands only provide small timber which traditionally is being used
for poles and fuelwood. In this presentation it will be analysed which possibilities
there are to make more money from tiny trunks. Due to the lack of investment capital
and the remoteness of many areas to become afforested, paper mills and big plants for
wood composites are not being considered here.
As an alternative the following technologies with a potential for rural tropical areas
are being presented:

• Small diameter round wood for construction: Newly developed connection tech-
nologies provide innovative applications for roundwood for 3 to 20 cm diame-
ter.

• Composite beams: The production of engineered wood is increasingly used to
make money from small and low-value timber.

• Cement bonded boards: Boards made from wood wool and cement are ex-
tremely durable, easily workable and resistant to water, rot, fire and termites.
Plants for prefabricated houses based on such boards were built in several trop-
ical countries.

• Fungi production from wood residues: A traditional form of non-timber forest
products needs further investigation.

Keywords: Afforestations, cement bonded boards, composite beams, edible fungi,
round wood, small timber, thinning
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Gender Impact on Living Standard — A Case Study of Druze
Farming Systems in Lebanon

BIRGIT PEYLO

University of Hohenheim, Institute of Agricultural Economics and Social Sciences in the
Tropics and Subtropics, Germany

In Lebanon, most investments are channelled into the sectors of trade and financial
services, while agriculture and industry are largely neglected. As a consequence the
agricultural sector suffers from persistent structural problems, the gap between rural
and urban areas is continuously widening and especially young people are migrating
to the cities in search for employment. Women play a crucial role as producers of
food, managers of natural resources and executors of household food security. Nev-
ertheless, they face numerous cultural and religious constraints and their role as a
human resource is largely undervalued due to the lack of gender desegregated data.
A comparative analysis of 30 small-scale farms with male and female household heads
in 5 Druze villages in the Chouf mountains, allowed for the specification of the prob-
lems of local farming systems and their general causes, the contribution of women
to income generating activities and their constraints. It also yielded information on
differences in living standard, linkages within the rural community, strategies of suc-
cessful and less successful farmers, interactions between different activities and their
effects on the families socio-economic situation under special consideration of gender
aspects.
The results indicate that major constraints for both men and women are limited access
to resources, specifically high costs of inputs, low prices of outputs and lack of access
to credit and marketing facilities. Nevertheless, female-headed households are signif-
icantly more affected by poverty since women face numerous additional constraints,
like lack of land title, use of very low levels of technology and restricted mobility due
to prevailing socio-cultural norms. Farms with higher economic success have better
access to assets, specifically cash (pensions, liquid assets like livestock), and human
capital (education, involvement and recognition of women). They have more choice
and flexibility in the use of their resources, (alternative sources of income, diversified
farming systems), and possess a greater ability to cope with structural problems and
seasonal fluctuations.
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Tourism-Induced Labour Mobility in Tanzania — Case Study
Zanzibar

UTE SCHULZ

Justus-Liebig-Universität Giessen, Institute of Geography, Germany

Tanzania has seen a remarkable increase in tourist arrivals in recent years and par-
ticularly Zanzibar has already evolved into a mass tourism destination. Such a de-
velopment of a modern industry obviously leads to a substantial demand for labour.
Labour requirements are met by the huge labour surplus among the local population.
But there are also migrants from the mainland and even from abroad working in the
tourism industry in Zanzibar. However considering the high unemployment rates on
the island and the rapid population growth rate of about 3 % p.a., labour supply still
seems to be greater than demand.
The aim of this study is to make a contribution to the discussion concerning the effects
on tourism in developing countries, focusing on labour mobility, which results from
the expanding tourism industry. Therefore a survey has been conducted to investigate
the preconditions, structures and consequences of tourism-induced labour mobility in
Zanzibar, which occurs in spatial mobility as well as in social mobility. The focus of
the survey is the informal tourism sector (ITS), which can be seen as the most impor-
tant labour market for migrants. The major aspects to be analysed are demographic
and socio economic characteristics of the participants, who perform the tourism in-
duced labour mobility process. Furthermore push and pull factors, scale and intensity
of tourism-induced migration in the spatial-time dimension have been emphasised.
The growing attractiveness of the tourism labour market in Zanzibar has been under-
lined by the analysis of the collected data. It turned out that mostly migrant workers
from the mainland of Tanzania and the neighbouring country Kenya benefit, while the
local employees are underrepresented both in the formal and in the informal tourism
sector. This phenomenon results in a rising conflict potentially between the migrant
workers and the indigenous population, which could lead to a backward developing
process for the island and for the whole country in the end. To avoid such negative
development, Zanzibarian employees should be enabled to compete with the better
qualified immigrant labourers.

Keywords: Developing countries, labour mobility, migration, Tanzania, tourism, Zanz-
ibar
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Preliminary Results of the Risk Assessment in Pigs Production
and Pigs Processing in Small-Scale Enterprises in Vietnam

RICHARD SOVJÁK, RADKA MATĚJÍČKOVÁ

Czech University of Agriculture Prague, Institute of Tropical and Subtropical Agricul-
ture, Czech Republic

In Vietnam, there about 90 % of animal food production originates from small-scale
farms and manufactures. As especially pork is favourable subject of choice in eating
habits of Vietnamese people, preferably, except of soup, in not “well done” way of
cooking, hazard of food borne diseases is expected. Therefore the first study of “risk
analysis” both at farms and small meat processing plants was initiated, with the aim
to obtain information for “risk management”. The first investigations of Critical Con-
trol Points were carried with the aim to localize the main sources of hazards in the
course of breeding and finishing of pigs. The sporadic outbreaks of some epizootic
diseases can cause devastating losses to smallholder pigs’ farm. During rainy season
antibiotics (tetracycline) as respiratory disease treatment and preventive measure are
used, without following recommended withdrawal period prior to slaughter. Amongst
diseases with the highest incidence, those caused by mineral and vitamin deficiency
are observed. Outbreaks of swine fever by smallholder farmers are often not reported,
therefore actual epizootic situation is not precisely known. It may also be the reason,
why the above discus occurs despite the use of vaccination in farms.
Hygienical assessment of feed mills also was included, both from the part of raw ma-
terials and CCPs in the course of processing, possibility of recontamination included.
Hazard in pigs transport to the slaughterhouses was assessed, taking into consider-
ation procedure of veterinary health status certification of animals for slaughter at
small-scale abattoirs, from the possibility of HACCP system implementation.
The ways of pigs carcasses handling, wholesale conditions and their transport by the
retailers with the observance of valid Veterinary Care Act were confronted. The lack
of a cold chain impedes the greater development of an efficient animal slaughtering
and meat processing industry. Without a cold distribution chain, meat cannot be trans-
ported over large distances from inexpensive surplus areas to expensive deficit areas in
Vietnam. In addition, the absence of an effective cold chain in storage and distribution
of meat is causing rapid increase of saprophytic and even pathogenic microorganisms
counts and poor hygienic conditions of pork meat.

Keywords: Pigs production, risk analysis, risk assessment, small-scale farms, small-
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Alternatives for the Transformation of Drug Production Areas in
Bolivia — Results from the Region Chapare for Farming Systems
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The region of Chapare in Bolivia is classified as “humid sub tropic”, where 35,000
families live. Ninety two percent of inhabitants are agriculturists. Until now, 93 %
of the coca cultivation (Erythroxylon cocaL.) has been eradicated leading to serious
social, economic and ecological problems.
Based on cultural concepts of the population and their commercial interests, the most
important agricultural crops grown in Chapare region are Citrus and Banana, which
occupy 20,8 % and 18,8 % of the total area, respectively. Both crops are intended for
the market and therefore play an important role in the economy of the region. Cas-
sava (7,3 %) and rice (7,2 %) are cultivated for growers’ consumption and their self-
sufficiency. The average agricultural land possessed by a family amounts to 10.4 ha,
but, due to lack of capital and high labour cost, only 2.6 ha is cultivated. The remain-
ing (74 %) of the land is under forests and fallow. Generally, seeds of bad quality are
frequently used. Intensive use of agri-chemicals in terms of amounts and levels is a
common practice in the area. The crops are raised as small households in small farms
and the labor force engaged in crop husbandry and various agricultural activities orig-
inates from the local families living in the surroundings of the fields. The family from
which workers come earns an approximate disposition of 460 daily-wage/year per
hectare in average.
Altogether 65 % belongs to the Subsistence economy. They have a capacity on the
average for investment of 400–800 US$/ha (in 89 % of the cases). The alternative
cultivation products (banana, pepper, maracuya, ananas and palmito) result in small
income and yield 600 to 2400 US$, which is a third to a sixth of hectare proceeds
with coca. The initial investments for alternative crops are as high as $ 1800–5000
provided that proper management and good technical knowledge is made available.
Actually the alternative crops do not provide a real opportunity for the families of this
region. Investigation should be focused on other crop alternatives to obtain sustainable
production resulting in better agricultural industrialization, to reinforce the national
market. The social aspect of the present problem needs more attention.
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Transaction Cost Economics of Sugar Industry in East Java,
Indonesia — A Comparative Study

AHMAD ERANI YUSTIKA , WINFRIED MANIG

Georg-August-Universität Göttingen, Institute of Rural Development, Germany

In 1920’s decade, Indonesia was recognized as one of the great sugar cane-producing
countries in the world. Sugar cane is mostly grown in East Java Province. This area
contributes about 70 percent to national sugar production. However, the performance
of sugar industry in East Java during the last decade has declined, which is shown
in decreasing volume of production and increasing sugar price. In effect, since the
last ten years, Indonesia must import sugar due to the lack of domestic supply. Some
analyses concluded that the decrease in production results from old milling machine.
Another analysis inferred that the sugar cane farmers shift to other plants due to the
long procedure in sugar production. The findings, of course, provided the description
of the cause of the deterioration of sugar industry in East Java.
Nevertheless, a deeper investigation for the cause of decreasing production and in-
creasing price of sugar should be made again. This study will utilize the analysis
of transaction costs to identify the problems. It is expected that the institutional set-
ting, both institutional environment and institutional arrangement at sugar industry
cause high transaction costs, which shift farmers’ decision to other plants and lead
the sugar factory to be in high-cost economy situation. The transaction costs emerge
due to some factors, such as rent-seekers, inefficient milling process, and weak en-
forcement law. In details, this research will empirically compare the transaction costs
between state-owned and private-owned sugar factories; and credit-sugar cane farm-
ers with self-sufficient (non-credit) sugar cane farmers. The comparison will provide
the whole description of the factors causing the transaction costs at the sugar industry.

Keywords: East Java, Indonesia, institutional arrangement, institutional environment,
sugar industry, transaction costs

Contact Address: Winfried Manig, Georg-August-Universität Göttingen, Institute of Rural Develop-
ment, Waldweg 26, 37073 Göttingen, Germany, e-mail:wmanig@gwdg.de

30

wmanig@gwdg.de


Subsession 1b: Service Institutions: Research,
Extension, Marketing and Credit

Invited Paper 34

UWE JENS NAGEL:
Back on the Agenda: Extension and its Institutional Link-
ages — Some Personal Observations on the Re-discovery
of a Key Player 34

Oral Presentations 35

KHIN MAR CHO, HERMANN BOLAND :
Challenges and Policy Options for Sustainable Rural De-
velopment — Future Development of a Participatory Ex-
tension Approach in Myanmar 35

ARMEN KHACHATRYAN , MATTHIAS VON OPPEN:
Market Access and Plant Productivity in Indian Agriculture 36

ALCIDO ELENOR WANDER:
Redesigning Public Agricultural Research and Development
in Brazil 37

Posters 38

STEFFENABELE, U. FIEGE, K. REINSBERG:
The Impact of Agricultural Development on Agricultural
Employment and Rural Labour Markets — Evidence from
Western Africa and Eastern Europe 38

JUAN CARLOS BARRIENTOS:
Marketing of Alternative Products of the Tropics of Cochabamba
(Bolivia) as Substitutes for the Coca-Cultivation 39

JOSÉGERMANO BATISTA RODRIGUES:
Asset Specificity and Organizational Arrangements — The
Case of Introducing Specified Technology in a Rural Area
of Brazil 40

KHIN MAR CHO, HERMANN BOLAND :
Toward a Sustainable Development in Agriculture — An
Analysis of Training Needs for Potential Extension Agents
in Myanmar 41

31



Subsession 1b: Service Institutions: Research, Extension, Marketing and Credit — Contents

ANGELA MARIA HAU , MATTHIAS VON OPPEN:
Comparative Advantage and Export Potential of Thai Lychees 42

JIANG HEPING:
Fund System Transformation and Policy Options for Agri-
cultural Research in China — Case Study on Fund System
for Breeding 43

J. DANIELA HORNA, HEIKO ZELLER, MATTHIAS VON OP-
PEN, AUGUSTIN MUNYEMANA :
Reinforcing the Agricultural Research and Extension Ser-
vices in West Africa — Case of Rice 44

SUSANNE MÜNSTERMANN, ABDOU FALL , YEMI AKINBAMIJO ,
ANDREAS SCHÖNEFELD, KWAKU AGYEMANG, JACQUES
SOMDA :
PROCORDEL — A Regional Research Network for Live-
stock Development in West Africa 45

KATRIN MÖNTER:
Reducing Rural Poverty at the Micro Level — A Case Study
of the Province of Azuay / Ecuador 46

NUNUNG NURYARTONO, STEFAN SCHWARZE, MANFRED
ZELLER:
Determinant of Households Access to Credit in Rural Ar-
eas of Central Sulawesi Province Indonesia 47

LUKE OLARINDE , V. M. M ANYONG:
Attitudinal Compromises between Risks, Returns and Re-
source Use among Maize Farmers in the Dry Savannah
Zone of Nigeria 48

RENATE SCHMIDT, MANFRED ZELLER:
Microfinance for Women in Least Developed Countries —
Experiences from a Case Study in Rural Tanzania 49

ARNE SCHUFFENHAUER, UWE JENS NAGEL:
Small Scale Coffee Production and Institutional Support
within Cameroon’s Liberalised Economy — An Explorative
Study of Coffee Farmers’ Strategies 50

DANIEL SOLIS, BORIS BRAVO-URETA:
Are Private Farm Management Centers Feasible in El Sal-
vador? 51

PORNSIRI SUEBPONGSANG, MATTHIAS VON OPPEN:
Potential of Futures Market for Rice in Thailand 52

SONJA V ILEI :
Impact of Credit as Perceived by Resource-Poor Ethiopian
Households 53

32



Subsession 1b: Service Institutions: Research, Extension, Marketing and Credit — Contents

AFSANEH ZAMIRI TELEFONI:
Necessity of Change of Research about Iranian Rural Women
and Improving the Executive Development Policies 54

33



Session 1: Challenges and Policy Options for Sustainable Rural Development

Back on the Agenda: Extension and its Institutional Linkages —
Some Personal Observations on the Re-discovery of a Key Player

UWE JENS NAGEL

Humboldt-Universität zu Berlin, Department of Agricultural Economics and Social Sci-
ences, Germany

While there is wide agreement on the need to address global poverty, food security,
and environmental problems one notes a visible reluctance to commit the correspond-
ing resources. This is particularly true for the field of extension. Agricultural research,
on the other hand, has not suffered similar financial or status losses. Methodologically,
scientifically, and organisationally the research system has been extremely innovative
during the last two decades. More recently, extension has received renewed interest.
In this paper, the ongoing discussion — rather undogmatic and highly cosmopolitan
— is analysed and commented upon.
Questions of finance, efficiency, effectiveness as well as the delivery of public and pri-
vate goods are discussed by looking at challenges, new organisational or institutional
arrangements and the corresponding linkages and players.
The poverty issue is discussed as the single most important challenge. The formal
incorporation of poverty alleviation into the goals of the CGIAR was of immediate
practical importance. Very recently the question of pro-poor extension activities has
again received increased attention. Policy reforms are to be expected which will con-
cern a differentiation of target groups, organisations, and innovations.
The debate on organisational questions has gone beyond the simple public vs. private
extension issue. There is growing agreement that organisational pluralism is called for.
Funding of advisory work and delivery of innovative knowledge must not necessarily
be in one hand. The overall system can accommodate different organisational and
institutional models.
Not all linkage problems that need to be solved are new: The lack of strong linkages
between the sources of innovative knowledge and the dissemination system is still a
widespread phenomenon. New and important actors are playing an active part in the
Agricultural Knowledge System. The role of consumers and environmentalists with
regard to priority setting and communication is a challenging research topic.
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Challenges and Policy Options for Sustainable Rural Development
— Future Development of a Participatory Extension Approach in

Myanmar
KHIN MAR CHO, HERMANN BOLAND

Justus-Liebig-Universität Giessen, Institute of Rural Sociology and Extension, Germany

The participatory extension approach in Myanmar is in the very preliminary stages
of the development by international NGOs and United Nations organizations. Al-
though its present status in Myanmar is very small, a growing interest has been no-
ticed among farmers, extension agents, NGOs and some quarters of the government.
NGOs are putting efforts into the development of participatory extension approaches
in many developing countries. The main objectives of this paper are to explore the or-
ganization of current agricultural extension agents, and to suggest a suitable network
among governmental and non-governmental organisations for the future development
of a participatory extension approach in the Myanmar Agriculture Service. The per-
ceptions of agents regarding the practising extension approaches, extension methods
and awareness and attitudes of agents towards the participatory extension approach
were identified through personal interviews with 60 extension agents, conducted from
January to April 2001 in Myanmar. The research findings indicated that the current
extension approaches practised in Myanmar are the selective concentrative strategy
approach and the training and visit approach. Both of these are top-down approaches
and the major aim is to transfer the technology. The organizational framework did
not provide for decision-making from below and consequently, left little or no room
for participation of all members of the extension system. Approximately 83 % of the
respondents have an awareness of the new participatory extension approach and they
have acquired this knowledge mainly from UNDP and NGOs projects in Myanmar.
Some respondents have been involved in participatory workshops provided by the
UNDP and NGOs. Responses of extension agents showed that they are very inter-
ested to implement the participatory approach in agricultural extension services. For
the sustainable agriculture and rural development in Myanmar, agricultural extension
services will play in the most important role. In order to promote the development
of agricultural extension services in Myanmar, the effective institutional linkages be-
tween the governmental and non-governmental organizations will be required. With
this in mind a new forum for participatory extension movement in Myanmar is pro-
posed in this paper.
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Market Access and Plant Productivity in Indian Agriculture
ARMEN KHACHATRYAN , MATTHIAS VON OPPEN

University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

Agricultural markets have been found to significantly affect aggregate productivity.
Several studies covering a wide range of countries and agroclimatic conditions have
quantified direct (specialization) and indirect (intensification) effects of market ac-
cess on farms’ productivity, using data from one shot surveys (cross sectional data
collected from farms randomly selected in villages purposively chosen at different
distances from input/output markets). These studies show significant relationships of
productivity increasing with better market access. However, the causality cannot be
proven. Markets might have developed in response to better productivity.
A data set from India offers the opportunity for studying agricultural change over a
long time and across a wide diversity of districts. Statistical information available
from 1966 to 1994 (29 years) for a total of 235 districts provides a time-series-cross-
section data set containing 6815 observations. The observations include information
for every district on area and production of 22 crops (food crops, oil seeds, commer-
cial crops, pulses) and their prices; also data on inputs used (fertilizer, high yielding
varieties) resources (irrigated area, farm size, credit, literacy, population) and market
access (densities of roads and markets) are available. Out of 235 districts 12 highly
populated urban agglomerations were distinguished as deficit districts and the remain-
ing 223 districts were called surplus districts.
These data allow testing several hypotheses on market access affecting productivity
with especially surplus districts. The data are tested with a model estimating simul-
taneously a system of equations (3SLS) expressing total productivity as a function of
market access, inputs and resources; and also inputs as a function of market access,
productivity and resources.
Results indicate that the lag with which productivity responds to market access is
around five years.
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Redesigning Public Agricultural Research and Development in
Brazil

ALCIDO ELENOR WANDER
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Center (Embrapa Goats), Brazil

Agricultural research and development (R&D) has played an important and increas-
ing role in the course of agricultural development all over the world. In Brazil public
agricultural R&D was started with the creation of Embrapa at the beginning of the
1970s. Since then, Embrapa’s contribution to agricultural R&D for tropical regions
became well known worldwide. However, in the last decade, Embrapa’s R&D focused
mainly on agribusiness, neglecting the fact that other groups of rural society, like fam-
ily farmers and peasants, who are responsible for a significant part of food production,
would have different demands than that of large-scale commercial production units.
The governmental change which took place January 2003 represents a reorientation
of the whole economy: from a neoclassical model to a social market economy. After
decades of R&D on the development on the “Green Revolution-Model” now Embrapa
is challenged to open the focus of its work to give answers for demands coming from
all groups of the Brazilian society involved in agricultural production, like tenants,
peasants, family farmers and large scale commercial farms as well as to provide solu-
tions to increase the workability of whole production chains of agricultural products.
Therefore Embrapa’s R&D agenda is being redesigned to match better the upcoming
challenges, and will concentrate on ten priorities: 1) to prioritize technology trans-
fer to family farms; 2) to consider more environmental questions in research; 3) to
support the social programs of the government; 4) to assimilate the concept of multi-
functionality of rural areas; 5) to contribute to improve the Brazilian agribusiness; 6)
to improve capillarity and social control of R&D activities; 7) to build up institutional
arrangements to support spatial development; 8) to develop and to validate practices
of organic farming and agroecology; 9) to generate information and scientific results
on impacts of genetic modified organisms on environment and human health; and 10)
to consolidate the actuation of Embrapa as an ‘arm’ of the Ministry of Agriculture,
Livestock and Food Supply together with the Ministries of Agrarian Development,
Science and Technology, Environment, and specially, with the Extraordinary Ministry
of Food Security and the Fight Against Hunger.
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Employment and Rural Labour Markets — Evidence from

Western Africa and Eastern Europe
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Agricultural employment is the decisive factor for rural well-being in developing coun-
tries as well as in many eastern European transition countries. This is because, differ-
ently from Western Europe, there are, in many regions, almost no other employment
opportunities than farming. Therefore, the decrease of agricultural employment op-
portunities yields social and economic distress, especially for the most vulnerable,
the landless and the small scale farmers who have to seek supplementary income
from working casually on other farms.
But agricultural employment is subject to many factors. Labour hiring is strongly
affected by short term productivity developments. Structural adjustment in the agri-
cultural sector decreases labour by substituting it with capital.
This contribution analyses the effects of agricultural development on agricultural
labour markets and thus on rural employment. It gives evidence from two regions
that may seem different at first glance, but show surprising similarities: Eastern Eu-
rope and Western Africa, especially Niger. Using the method of calculating short term
and long term labour demand elasticity for the agricultural sector, effects of both short
term distortions (e.g. price or yield declines) and long term adjustments are assessed.
For both regions, it can be shown that short term distortions in agricultural productiv-
ity, mainly caused by price decline, lead to a sharp decrease in hired labour employ-
ment. The following structural adjustment mostly leads to a substitution of labour
by capital. Consequently, when the initial productivity losses are compensated, less
labour than before is employed at the same productivity level so that the net effect is
a decline in agricultural employment over time.
Based on this knowledge, recommendations are given for both Eastern Europe and
West Africa. It is most important to establish a balanced structural policy that aims
at both improving agricultural efficiency and creating off-farm labour, e.g. in the
downstream sector.
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Marketing of Alternative Products of the Tropics of Cochabamba
(Bolivia) as Substitutes for the Coca-Cultivation

JUAN CARLOS BARRIENTOS

University of Bonn, Institute of Agricultural Policy, Market Research and Economic
Sociology, Germany

Since the beginning of the 1980s in the tropics of Cochabamba, Bolivia, started a fast
spread of “illegal” coca-cultivation. That’s why, in the middle of the 1980s, the gov-
ernment started a program called “Alternative Development”. The objective of this
program was to fight against drug-production and drug-trade and gradually reduce
the coca-plantation area. To promote the substitution of coca-plantations, the govern-
ment had to offer alternative crops to the farmers. Unfortunately the program was
focused mainly on aspects of production and not on aspects of marketing. Now, that
the production of alternative crops has increased, farmers recognize that the marketing
of their alternative crops is a major problem. If the marketing conditions of alternative
crops will not improve in the near future, farmers will start with the cultivation of coca-
plants again. This would destroy the partial success of the coca-substitution-program
and would stop the necessary development of the whole region. This survey will iden-
tify the most important marketing problems of alternative crops. This can be a starting
point to improve the complete marketing chain. The current marketing barriers can
be located at different points between production and consumption. A complete inves-
tigation of the whole marketing chain of alternative crops is difficult to realize. For
this reason, the investigation will focus on areas with a potential high impact. Af-
ter a preliminary survey the following main constraints were identified: production
conditions of different alternative products; trade conditions between different market
participants; characteristics of supply and demand; market infrastructure; farmer’s or-
ganization to market their products; promotion activities for alternative products and
market information. For the survey, primary as well as secondary data was collected
in Bolivia. Primary data was collected through interviews with farmers and experts.
Since the data has not yet been completely evaluated, the results of the current survey
are not yet available.
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Subject of this analysis is the co-operation between researchers and peasant landown-
ers introducing an innovative technology of tractor-driven bush choppers in Brazil.
This socioeconomic project (ZEF and EMBRAPA) is located in Cumarú, Munizip
Igarapé-Açu. A project like this is highly depending on the right choice of organisa-
tional arrangements to ensure the consent of both groups concerned, agrarian scien-
tists on the one hand, peasant landowners on the other hand. The scientists are most
interested in testing the efficiency of new machinery in “secondary” forests, the peas-
ant landowners want to maximise their profits. To secure their goals both groups have
agreed on an informal contract to form this co-operation. They have chosen a “hybrid”
organisational form instead of a “market-orientated” or a “hierarchical” organisational
form. The co-operation uses newly developed tractor driven bush choppers that are
especially designed to be used in secondary forest regions like Cumarú. Using these
choppers is not only a fire-free technology, it also insures a sustainable development
and an alternative to the traditional method of slashing and burning soil for shifting
cultivation in the Eastern Amazon region. Introducing highly specified bush choppers
shows a high degree of specificity.
This paper uses the “new institutional economics” theory with special attention to
the “transaction costs” in order to support the analysis in agrarian research. Asset
specificity refers to the relative lack of transferability of assets intended for use in a
given transaction in comparison to other uses. Using highly specific assets reduces
costs. In the analysis of these assets it is important to keep in mind, that investments
in highly specified machinery have little value beyond their designated use. For the
analysis of this context “site specificity” and “physical asset specificity” are the most
important parameters.
By analysing asset specificity this study helps to find the best possible organizational
arrangement for a given co-operation between researchers and peasant landowners in
the rural Eastern Amazon region of Brazil.
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Toward a Sustainable Development in Agriculture — An Analysis
of Training Needs for Potential Extension Agents in Myanmar

KHIN MAR CHO, HERMANN BOLAND

Justus-Liebig-Universität Giessen, Institute of Rural Sociology and Extension, Germany

Determination of training and development for personnel in any organization is a
challenging task. Although the Agricultural University and Institutes provide courses
on basic sciences and various aspects of agriculture in their curriculum, they only
teach agricultural extension subjects during the students’ final year of study. Many
of the students that graduate from the Agricultural University and Institutes become
extension agents employed by Myanmar Agriculture Service. The Central Agricul-
tural Research and Training Centre carries out the pre-service training program that
provides only for potential extension agents before they are going to work at farm-
ers’ fields and a number of in-service training for field extension agents. However,
most of the training was crop production oriented and training in extension educa-
tion has been scarce. Much of the training emphasized on new technical knowledge
and on one-way communication skills needed for the transfer of technology and there
was a lack of training needs analysis. These training institutions have a vital role
to play in the sustainable development of agriculture in Myanmar. The purpose of
this paper is to explore how the agricultural training program in Myanmar could be
improved by analysing the perceptions of experienced extension agents towards the
training needs for potential agents who are recent graduates from the agricultural Uni-
versity and Institutes. The questionnaire survey has been done with 70 extension
agents. The research findings indicated that the following training topics were per-
ceived to be required for potential extension agents. The importance of needs in order
of priority were extension program planning, educational process and human develop-
ment, research methods and evaluation, agricultural extension philosophy, organiza-
tion and administration, communication in extension and sociological factors. Agents
responded their perceptions based on their experiences in performing extension ac-
tivities at farmers’ fields, knowledge that they learned in University or Institutes and
pre-service as well as in-service training. These training topics should be emphasized
in the pre-service training program. Many of the social science skills are lacking in
the agricultural graduates working as extension agents in the agricultural extension
division. To improve performance and increase the motivation and job satisfaction
of extension agents, a greater need for continuous training and guidance in respect to
extension methods and content is required.
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Comparative Advantage and Export Potential of Thai Lychees
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The lychee market is dominated by Asian countries in terms of production, consump-
tion and trade. Thailand is the world’s fourth largest lychee producer with 85,000 tons
of annual production. In recent years lychee production in Thailand is facing heavy
competition within the country, competing for land against other perennial crops, and
competing for demand against other Asian countries in particular China. Thus, the
objective of this study is to explore to which extent Thai lychee production is inter-
nationally competitive and which potential there is for world trade of lychee with a
particular focus on Thailand.
Lychees are produced in the northern region of the country predominantly by small-
scale farm households. Many farmers have reduced lychee production and shifted to
other perennial crops such as oranges mainly to avoid risks due to yield and price
fluctuations. However, lychee is a horticultural crop with an increasing demand do-
mestically, within Asia and in Europe, North America and the Middle East. The
discrepancy between the production trend in Thailand and the demand trends calls
for a closer look to determine if Thailand has a comparative advantage for lychee
production and the potential of exporting lychee.
The study has two parts; the first is an analysis of the comparative advantage and
the second presents estimates of the potential of the export market for Thailand. The
domestic resource cost (DRC) method is used to determine comparative advantage of
lychee in Thailand. The DRC ratio is a measure of the cost of production when prices
are adjusted for taxes and subsidies and resources are valued in alternative uses. The
estimation of supply and demand elasticities along with a descriptive analysis will be
used to estimate the potential of the international lychee market.
The results of this study show that Thailand has a comparative advantage for produc-
ing lychee for the world market but advantages vary across the region. The analysis of
the international market indicates that there is a growing demand market particularly
in Europe and in North America.
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Fund System Transformation and Policy Options for Agricultural
Research in China — Case Study on Fund System for Breeding

JIANG HEPING
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(IAE), China

The support for agricultural research is being strengthened throughout the world con-
stantly, and the key role of agricultural research to agricultural development is more
and more important. In China, the total fund amount for agricultural research is also
increased at all times. Nevertheless, there are some problems about the fund system,
and the ultimate cause of the problems is that the system of fund raising and alloca-
tion is not rational. The system should be reformed and transformed to enforce fund
raising and to enhance fund use efficiency.
Since the 1950’s many scholars outside China have addressed study on agricultural
research. In China, the history is shorter, the work of qualitative analyses was more
than of quantitative, and the whole work has some shortages, such as: the mecha-
nism of fund raising action have been rarely analyzed; the profit research fund from
private sector has rarely been studied; the exterior conditions of research fund have
rarely been evaluated; it lacks research on mutual relation and mutual action rules
among fund raising structure, allocation structure, organization structure and market
structure.
In this research topic the above issues will be studied to provide schemes and policy
suggestions for the transformation of agricultural research fund system for China and
further as reference for other developing countries. The structure change and common
rules of agricultural research fund will be analyzed with case study on fund system for
breeding. The results of research will be divided into commonwealt results and profit
results, and the fund raising actions of public sector for commonweal results and of
private sector for profit results will be analyzed. Hereby, this project has important
theoretical value and practical significance
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Stakeholders of the agricultural production system in West Africa have expressed the
need for a more efficient extension system. Since producers are cash poor farmers
an innovative service must be implemented in a way that the farmers as well as other
stakeholders can contribute and feel the right to demand this service plus the respon-
sibility to make it work. In Benin and Nigeria, research and extension services have
received technical and financial support but its sustainability is still questioned. The
main goal of this research is to study the feasibility and framework for an innovative
research-extension support system, in order to boost the dissemination of technolo-
gies in a more cost efficient and sustainable way through empowerment of farmers,
enhanced competition and increased accountability of stakeholders. The proposed
system is based on the concept of knowledge broker (KB) and encompasses both
participatory technology development and financial participation. The study area in-
cludes small villages located in the states of Ogun, Kogi and Ebonyi in Nigeria and
the sub prefectures of Dassa and Glazoue in Benin. The Participatory Technology De-
velopment (PTD) project has completed its first 3-years phase and a second phase is
envisaged. During the first phase some tools have been used to developed the knowl-
edge base that will allow the implementation of the KB concept:a) crop production
function, to assess the variability of factors affecting yields in farmers’ fields;b) pro-
duction system analysis to asses the effect of heterogeneity in resource base and input
use across the regions; andc) stakeholder and institutional analysis to evaluate human
and physical resources as well as technical, financial and institutional constraints to
KB. During the second phase the KB concept will be implemented.
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PROCORDEL — A Regional Research Network for Livestock
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The EU-funded Programme Concerté Recherche-Développement sur l’élevage en Afri-
que de l’Ouest (PROCORDEL) has been conceived in 2000 with the objective to
provide livestock owners in West Africa with improved and/or new technologies to
increase livestock production and hence impact on rural livelihoods and food security.
The underlying principle is the reinforcement and expansion of networks between
research systems, such as the National Agricultural Research Systems (NARS) and
their partners, sub-regional Research Institutions and regional research bodies such as
the Conseil Ouest et Centre Africain pour la Recherche et le Développement Agricole
(CORAF). The assistance by IARIs and other donors forms part of the concept to over-
come the well known constraints to research in isolation, such as limited technical and
human capacity and duplication.
The project links these institutions in 13 West African countries and as such touches
on almost all key stakeholders in livestock-based agricultural development. Principal
fields of research are Animal Health (diagnostics, epidemiology, disease risk assess-
ment, meat and milk hygiene), Animal Production (breeding, feeding, reproduction)
and Capacity building (training at technical, professional and post-graduate level).
Technical research is accompanied by socio-economic investigations that are designed
to put research results into the macro- and micro economic context. Activities are
mainly implemented by the NARS of the partner countries, with the support and
scientific guidance of the two sub-regional Research Centres, the International Try-
panotolerance Centre (ITC) in the Gambia, and the Centre international de recherche-
développement sur l’élevage en zone sub-humide (CIRDES) in Burkina Faso, with in-
put from the International Livestock Research Institute (ILRI) in socio-economics and
the Centre international de recherche agronomique pour le développement (CIRAD)
for provision of technical assistance. It operates under the auspices of CORAF.
This paper describes the overall project objectives, and more specifically the approach
to networking in research and key outputs of the part of the project implemented by
ITC in the Gambia, Senegal, Guinea, Guinea Bissau and Liberia.
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Reducing Rural Poverty at the Micro Level — A Case Study of the
Province of Azuay / Ecuador
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Poverty is mainly a rural problem because the rural poor often do not profit from
macroeconomic poverty fighting measures. Therefore it is necessary to conceptualise
procedures that are directly related to the households of the needy. These measures
are regarded as poverty fighting at the micro level. They mainly aim to strengthen the
productive abilities of the poor.
The first step for the sustainable promotion of the poor’s productive abilities is to
identify a target group. For this case study the target group consists of small farmers
from 16 communities of a highland region in Ecuador, which are located around the
protected forest Aguarongo in the province of Azuay.
Furthermore, a detailed knowledge of the small farmers situation and the causes
of their poverty is prerequisite for conceptualising measures. Therefore, a socio-
economic survey was carried out with following topics: size and structure of the
household; education; landed property; agricultural production; other activities; mi-
gration; monthly income; markets; and credits.
The results of the interviews revealed that the majority of the population lives in ex-
treme poverty. Moreover, the results gave a detailed insight into the small farmers
situation and pointed out the causes of their poverty. For example, due to the preva-
lent bad conditions (erosion, hardly any irrigation) and few landed property, they can
carry out their farming activities only insufficiently and therefore, they are hardly able
to secure their subsistence level.
Furthermore, due to their poverty, farmers are overusing the soil and cutting down the
forest Aguarongo, although the Aguarongo is the only water catchments area of the
region. If the degradation of the area is progressing too much, then the colonisation
of the area cannot be secured any more because of lacking drinking water. Therefore,
poverty fighting measures are essential. They have to be conceptualised in a way
that increases the income of smallholder farmers as well as secures the sustainable
conservation of the study area. Hereby, training of the farmers and the integration of
micro-finance organisation into the study area play a crucial role.
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Determinant of Households Access to Credit in Rural Areas of
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Credit plays the important role in the development of agriculture, particularly in rural
areas. It can be seen from the capitalisation of money that farmers borrow to undertake
a new investment and adoption of technology. Moreover it can be used for smoothing
consumption by providing working capital and reducing poverty as well.
The problems arise as many studies showed that not all the rural society have oppor-
tunity to get financed, either from formal or informal credit institution. In rural areas
of Central Sulawesi Province the percentage of households who have access to credit
up to 51 percent, which financed by formal loan only 15 percent whereas large share
borrow from informal sources. In general, loans borrowed from both institutions are
rarely used for finance agricultural activities. The poorest use the borrowed loans for
food and consumption activities account for 60 percent meanwhile only one percent
for agricultural activities. For the less poor households, borrowed loans are used for
either for food and consumption or agricultural activities, 34 % and 31,% respectively.
Those findings prove two important questions: 1) why do rural households have dif-
ferent access to credit? and 2) why is informal credit more attractive for the rural
households although the formal institutions exist in every sub district (kecamatan)?
Therefore accurate assessment of determinant households access to credit is important
in order to understand the circumstances. By using econometric model the determi-
nant of households access to credit both of formal and informal credit institutions will
be analysed.
Data was collected in 2000 and 2001 through standardised, of formal questionnaires
from 301 randomly selected households out of 12 villages in rural Central Sulawesi,
particularly in the vicinity of the Lore Lindu National Park. This study is part of the
Collaborative Research Centre 552 “Stability of Rain Forest Margins”.
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A number of programmes aimed at agricultural and rural development have been put
in place by various levels of Nigerian government at different periods. However many
of these programmes have recorded unprecedented low success. It has been demon-
strated that the limited success of Nigeria in rural development programmes is due
to the absence of a prior analysis of attitudes towards risk inherent in new technolo-
gies and the inability to ascertain the farmers’ trade-off between risk and return in
traditional agriculture. Also, the observed factor use of farmers reveals the underly-
ing degree of risk preference and that this inherent inability to choose based on risk
preference affected farmers’ adoption of technology.
This paper therefore assesses the level of resource-use within different farm plans,
determines the returns accruable to these plans to evaluate the levels of trade-off that
farmers can allow in the face of estimated risks. This essentially forms a resultant com-
promise with groups of farmers. To achieve these, a variant of linear programming,
the minimization of total absolute deviation (MOTAD) is employed to determine the
optimum resource-use and the trade-off between risk and return.
Results of the analyses revealed that reduction in risk level does not have any notice-
able effect on the number of enterprises that form the optimal risk minimized plans for
low risk farmers. For medium risk farmers, there is increase in returns as one moves
from risk minimized plans ii to v, this brings about a general improvement in return.
Capital and off-farm resources are also put to full use. The interaction of risk, re-
turn and resource-use vindicate the risk attitude of the high-risk averse maize farmers,
with very high proportion of family labour employed for each farm plan. Own capital
and off farm resource are completely used while borrowed capital, though adequately
used, decrease with decrease in use.
The authors recommend that the focus of the research be diversified to include farming
systems that integrate livestock so as to investigate the influence of its interaction with
crop production and to intensify market research programmes to enable farmers reap
the maximum benefit of farming.
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Microfinance for Women in Least Developed Countries —
Experiences from a Case Study in Rural Tanzania

RENATE SCHMIDT1, MANFRED ZELLER2

1Philipps-Universität Marburg, Institutes of Co-operational Sciences, Germany
2Georg-August-Universität Göttingen, Institute of Rural Development, Germany

Microfinance is a widely accepted tool to further economic development and to en-
hance welfare. Different lending methodologies exist, i.e. credit unions, village bank-
ing, microfinance banks, and solidarity group lending. Still, research normally limits
itself to general issues that relate to all microfinance types. Less attention is given to
particular features of specific models. This paper presents findings of a case study of
group loans for poor women showing the significance of group organisation, the target
group’s perception of the microfinance service offered, and gender issues as success
factors of this specific microfinance model. The target group’s organisational capacity
has only recently entered the regard of microfinance research. Because the members
of a credit group are jointly liable for the loans received and monitor themselves they
need self-management which requires organisation building. Groups which are solely
created for a microfinance project often lack social cohesion and the members lack
commitment towards the group. Tapping the social capital of already existing groups
might improve project efficiency. Problems may arise if a microfinance project claims
to be a charity organisation while simultaneously trying to offer financial services on
a sustainable basis. Such projects frequently experience that the target group per-
ceives the loans as gifts and defaulting becomes a serious problem. Separating the
microfinance service from other services may be an answer for projects that follow
a comprehensive approach. Some microfinance projects for women try to overcome
women’s discrimination as regards access to productive factors, i.e. capital. But these
projects may also fail exactly because of this discrimination since financial capital is
not the only missing factor. Most women lack access to land which is crucial in rural
agricultural societies. African women also lack time due to their extensive and strenu-
ous work obligations. They further lack decision making power as how to spend their
time and where, and in many cases also how to spend the money they have generated
on their own. Thus, women have very limited possibilities to use microfinance ser-
vices. In this sense, taking a closer look to the specific circumstances may positively
contribute to microfinance projects’ sustainability.
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Small Scale Coffee Production and Institutional Support within
Cameroon’s Liberalised Economy — An Explorative Study of

Coffee Farmers’ Strategies
ARNE SCHUFFENHAUER, UWE JENS NAGEL

Humboldt-Universität zu Berlin, Department of Agricultural Economics and Social Sci-
ences, Germany

Liberalisation and structural adjustment have deeply affected agriculture in Sub-Saha-
ran Africa. Cameroon disposes of advantageous natural conditions to produce export
crops, such as coffee, cacao, rubber or palm oil. Coffee as the second most traded
commodity world-wide is a typical global good on a highly competitive market.
The study explores how living and working conditions of farm families have changed
as a consequence of liberalised policies. The situation of small scale coffee production
is analysed using case studies and applying a holistic point of view by looking at
external as well as internal factors.
Traditionally, cultivation of coffee in the Highlands is done within small and highly
diversified farms bringing modest prosperity to its growers. With the fall of prices
it lost importance or has disappeared altogether. Farmers have different strategies to
cope with the situation. Some look for off-farm activities or tests new farm patterns.
Young farmers particularly diversify and go into vegetable production. “Discouraged”
farmers transform coffee areas while “hopeful” farmer keep up with intense coffee
production still using fertiliser, chemicals or pig-dung. Typical reaction patterns are
presented as case studies.
The arabica coffee sector has experienced the breakdown of the traditional public
cooperative system. Free competition exists between licensed buyers, mill owners,
and exporters. Farmers are allowed to form producer groups. In order to support
them, an interactive research and extension system was installed in 1998. Extension
adapted the T and V methodology of the World Bank, while research runs commodity
programs. Priority was given to participatory decision making at the village level, use
of indigenous knowledge, and the establishment of feed back mechanisms. However,
the concept of top-down technology transfer is still very much in use. In the case of
coffee, applicable knowledge is neither produced nor disseminated. Thus, farmers are
left alone in their search for alternatives.
Only the collaboration between World Bank, bilateral donors and projects, research
and extension, as well as government and private actors in rural areas could make
coffee policies more coherent.

Keywords: Liberalisation, coffee production, research and extension systems, Came-
roon

Contact Address: Arne Schuffenhauer, Humboldt-Universität zu Berlin, Department of Agricultural
Economics and Social Sciences, Paulstraße 14, 53111 Bonn, Germany, e-mail:schuffi1@gmx.de

50

schuffi1@gmx.de


Subsession 1b: Service Institutions: Research, Extension, Marketing and Credit — Posters

Are Private Farm Management Centers Feasible in El Salvador?
DANIEL SOLIS, BORIS BRAVO-URETA

University of Connecticut, Agricultural and Resource Economics and Office of Interna-
tional Affairs, United

This paper evaluates the economic and the financial viability of implementing pri-
vate farm management centers (FMC) in El Salvador. To pursue this objective, a
classification process was used to create a set of representative farms. Then, enter-
prise and whole-farm budgeting techniques are used to calculate net benefits without
FMCs. The benefits of the FMCs are projected assuming that alternative services are
provided. These alternatives are developed to simulate farm improvements that are
expected from the services provided by the FMCs. The financial and economic im-
pacts of the farm improvements are calculated using multiperiod linear programming
models.
To compute the benefits of the FMC as a whole, the incremental net benefit of each
representative farm is extrapolated to the population that they represent. The viability
of the FMC is examined using the financial and economic net present value (NPV)
and internal rate of return (IRR). Lastly, to assess the inherent risk of the project, a
sensitivity analysis is conducted.
The data used in this evaluation were obtained from a variety of sources. The socio-
economic characteristics of the farmers come from a survey administered to farmers
randomly selected from cooperatives associated with the FMCs. This survey also con-
tains individual enterprise budgets for different crops cultivated in each farm during
the 2001–2002 agricultural year. The financial, accounting and marketing informa-
tion was obtained from records collected by the FMCs. Secondary sources are also
used to compare, expand and improve the data available.
The main results of this analysis suggest that a combination of better farm prices
(paid and received), reallocation of resources, and crop diversification that would be
promoted by a farm management center can lead to increases in farm profits that
would be sufficient to cover the operation of the FMC and still generate net gains in
household income.

Keywords: Cost-benefit analysis, developing country, El Salvador, farm management
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Potential of Futures Market for Rice in Thailand
PORNSIRI SUEBPONGSANG, MATTHIAS VON OPPEN

University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

A Futures Market is a centralized marketplace where commodities in the form of
futures contracts are bought and sold for future delivery. Futures markets are used
primarily to reduce risk and not to make or take delivery. There are 68 futures markets
around the world that trade agricultural products. In Thailand the ground works to
establish a futures market began in 1979. However the process to set up this market
was interrupted by the economic crisis in Asia in 1997–1998. The Thai Agricultural
Futures Trading Act was enacted in 2000. Thai government approved a 5 years budget
for establishing the futures market in Bangkok, Thailand in 2001. The process to
establish futures market has been accelerated recently.
Futures markets (FM) have economic effects both directly on the prices of commodi-
ties and indirectly on production, consumption, and storage decisions responsive to
prices. FM also provide an efficient mechanism for allocating price risk from those
who wish to avoid price risk to those who are interested in bearing the price risk for
a potential return. Because of specific risk and return positions, FM reduces transac-
tion costs below those of cash markets. Given the investments by Thai government
into the establishment and considering the theoretical economic benefits of a FM, the
objective of this study is to assess the expected welfare generated by coming FM in
Thailand versus expected costs, and financial profit or loss over time. The welfare
analysis is used to determine consumer surplus, producer surplus and total welfare of
FM in Thailand. The financial cost/benefit analysis is applied to forecast profit and
loss of coming Thai futures market over time. The result of this study is a quantifi-
cation of the social welfare generated by the FM in Thailand, justifying its financial
costs of establishing it in such a way that it will be financially self-sustaining in the
long run.
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Impact of Credit as Perceived by Resource-Poor Ethiopian
Households
SONJA V ILEI

National University of Ireland, Cork, Department of Food Business and Development,
Germany

Severe land degradation, low land productivity, proneness to drought, and conse-
quently chronic food insecurity characterise the wereda of Atsbi-wemberta in Tigray,
northern Ethiopia. Possibilities to enhance agricultural activities are limited, therefore
the poor have to diversify their range of income-generating activities. Financial capi-
tal is one part of a sustainable livelihood, as all activities require basic capital to get
started. This paper reports on the results of a survey in 97 households and 5 group dis-
cussions, carried out in 2002. Survey results were analysed using SPSS. The impact
of formal and informal credit on households’ livelihoods as perceived by them were
investigated.
Generally, the interviewed households perceived having access to credit as positive.
Especially valued was the importance of credit for their self-esteem by enabling them
to take up some activity and consequently being less dependent on food aid. But sev-
eral households had examples of clients of the Debit Savings and Credit Institution
(DESCI), the local micro-finance institution, being worse off than before, lacking the
skills to successfully invest the money. Additionally, many clients had used credit
for food consumption and experienced problems repaying, having to sell their scarce
livestock. Mostly, households agreed that informal credit consisted of too small sums
and regarded formal credit to have a greater impact. But, there were also indicators
that the formal and informal credit market complement each other, being used for
different purposes, and informal credit being less bureaucratic. Informal credit from
friends or relatives was widely used, often in times of temporary problems, e.g. to
smooth food consumption, or to pay for additional expenses, e.g. social events. The
assumption that female headed households are more interested in diversifying their
range of income sources and might therefore be more in need of credit, did find sup-
porting evidence in this study. They were more often engaging in new activities with
their credit than male headed households. To conclude, having access to credit cer-
tainly can improve the livelihoods of some poor households, but has to be part of a
wholesome approach.
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Necessity of Change of Research about Iranian Rural Women and
Improving the Executive Development Policies

AFSANEH ZAMIRI TELEFONI

University of Kassel, Development Economics and Agriculture Policy, Germany

Human resources are the first priority in development programmes. As about half of
the human resources are women, they should be essential goal of development policy.
Without paying attention to the role of rural women in the process of developing rural
areas, we cannot get to a national development.
The role of rural women in the agricultural economy of Iran, specially in the inde-
pendent rural effectiveness system, is in a form which dominates more than half of
production process in agriculture. Rural women are the hidden human forces in the
process of rural production and are not even seen by the other rural people and even
their husbands.
In the field of planning policy from centers of decision making about women’s various
issues, we can refer to two different kinds of thought during past 10 years. First
group have based their main aim on increasing the amount of women’s cooperation in
productive and economic activities out of homes. The second group have based their
objective on women’s role at home and inside their family.
Research about women’s issues in Iran has not a long history. For accelerating the
development of rural societies and reforming the process of development, and promot-
ing the possibility of women’s access to the resources, the research and educational
system in the field of rural women’s affairs should be changed. For example we can
research in these fields:

• Research about the existing reality of rural women’s life and their activities
inside home. In most of the studies women’s inside family and agricultural
activities are not considered.

• Research about women’s needs and their point of view toward their life.
The outcome of these studies are the considerations which make the officials of agri-
cultural development section to pay more attention to women in the process of giving
services and allocating resources to rural society. Besides a major change in research
system, the change in decision making system and planning policies is also enjoying
certain importance.
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The Role of the State and NGOs in Development
FRANZ HEIDHUES

University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

The number of NGOs during the last two decades has grown enormously, both at the
national and international level, as has their role and influence. The rising relevance,
influence and public attention that the NGOs scene enjoys — not seldom encouraged
by spectacular actions — raises a number of issues and questions that the paper at-
tempts to address. These include, apart from the difficulties to define an NGO, their
role and relationship vis-à-vis the State, their source of legitimacy, their efficiency and
accountability. In relation to government institutions are NGOs better suited to work
at grassroots level and in locally based development programs? Should governments
instead address the macro policy and institutional framework issues? Who conveys
legitimacy to NGOs and to whom are they accountable?
But NGO’s influence today reaches far above the boundaries of individual states; they
play an active and increasing role in shaping globalisation processes and global gov-
ernance. Is this development reflecting a move away from the nation state to global
decision-making processes as national governments are no longer sufficient to make
decisions on transboundary issues, such as development, environment and gender?
Can internationally acting NGOs take on mediating and coordinating functions?
The important role that NGOs play in national and international decision making
suggests a need to create formal ways for their involvement in institutions of global
governance, as for example in the WTO. This could benefit global governance insti-
tutions by mobilizing public support for their actions and raise NGOs legitimacy and
responsibility.
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The Role of State in the Management of Farmer-Herder Conflicts
in South West Burkina Faso

MARIA BROCKHAUS1, BARBARA RISCHKOWSKY1, ERNST-AUGUST

NUPPENAU2, JÖRG STEINBACH1

1Justus-Liebig-Universität Giessen, Department of Livestock Ecology, Germany
2Justus-Liebig-Universität Giessen, Institute of Agricultural Policy and Market Research,
Germany

In the South West of Burkina Faso conflicts between farmers and herders are frequent
and sometimes violent. For efficient conflict management, the state has to contribute
structurally as a legislator and personally as an alternative mediator, if conflicts be-
tween farmers and herders escalate. This paper explores the current role of the state,
its potential and weakness. From October 2001 to June 2003 a study on conflict man-
agement was undertaken in the Poni and Noumbiel Provinces. 124 households and
the local authorities in six villages participated in semi-structured interviews and fo-
cus group interviews. Also representatives of the regional (administration, projects)
and national (government, NGOs, etc.) meso- and macro level were interviewed to
identify their involvement in and perception of conflict management.
Conflict management between farmers and herders at the local level (between the
concerned or by local mediators) was preferred by all parties. However, departmen-
tal or regional state authorities (Prefect, Technical Service, Justice) were involved if
management at local level failed. But this immediate role of the state in the arena of
conflict management was viewed skeptically. Due to obscurities in compensation mea-
sures and the perturbation of social ties, if the conflict goes beyond village borders,
actors disgraced the state. The legislative role of the state to define framework condi-
tions was also seen critically. Land tenure right and decentralisation were mentioned
frequently as conditions with a potential impact in conflict management at local level.
But, as many informants remarked, contradictions between different elements in and
between the actual bills for decentralisation and land tenure reform still exist and a
marginalisation of rural areas, particularly of pastoralists, is feared.
It seems, that the state is too weak to fulfil his immediate responsibility as an alter-
native mediator. For formal (financial and technical) and informal (distrust) reasons
the state has low creditability. Thus, the challenge is to support and strengthen lo-
cal institutions for conflict management by the development of efficient framework
conditions.
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Assessment of Performance of Existing Rural Cooperative
Medical Scheme and Willingness to Pay for Improved Scheme in

Rural China
YUANSHENG JIANG1, JOACHIM VON BRAUN2, ABAY ASFAW1

1University of Bonn, Center for Development Research (ZEF), Germany
2International Food Policy Research Institute (IFPRI), United

Fair financing is one of three overall goals of health system. The stress of fairness in health care
financing is not only an ethical consideration, but because of the negative externalities of poor
health. Communicable disease of an individual may be quickly spread among a host of people
or even globally without instant containing system. Health care delivery system alone is unable
to achieve the goal of fairness of financing; only with the help of various mechanisms of health
care financing can fairness be accomplished. In China, the widening urban-rural inequality in
health may, besides the income discrepancy, derive from the unfair health care financing. The
urban social insurance has been steadily established on the basis of employment. However, the
majority of the rural have to pay for health services out of pocket at the moment of services
utilization. The rural cooperative medical scheme (RCMS) has been an important institutional
innovation of health care financing in rural areas by which a small portion of rural population
has been insured.
Despite many efforts made to revive the RCMS, effectiveness remains poor. There is, therefore,
an imperative need to reassess the performance of RCMS in achieving goals of fairness and
better health. Three approaches are adopted to assess the performance comprehensively on the
basis of the six-province dataset: after-before analysis over time, with-without analysis across
regions and a close case study of some RCMSs in Sichuan province. The results are a little
disappointing: Only RCMSs before the overall economic reform played a significant role in
improving fairness and overall health.
To make RCMS more desirable, an improved RCMS was hypothesized and willingness to
join (WTJ) and to pay (WTP) was investigated among 300 sampling rural households in 10
villages of 5 counties of Sichuan province at the beginning of 2002. Findings show that WTJ
(69.3 %) hypothesized RCMS is not very high in consideration of the high enrolment rate (over
90 %) of RCMS in 1960s and 1970s. However, WTP for hypothesized RCMS with half co-
payment (similar to the present reimbursement ratio) is much larger than the present RCMS if
upper governments could ensure the strict management of insurance fund. The performance
of RCMS does affect the WTJ and WTP. Moreover, head attributes (age, mother’s, education
and ethnic group), household attributes (distance from center, whether with migrant worker) as
well as income are closely related to WTJ and WTP. To sum up, the traditional RCMS could
be substantially improved by extending its benefits package and strengthening insurance fund
management.

Keywords: Rural cooperative medical scheme (RCMS), resource mobilization, health risk
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The Effect of Recent Institutional Innovations on Rural
Communities in Bolivia’s Amazon Region

SERGIO RUIZ , CARMEN GOTTWALD , M ICHEL BECKER

Albert-Ludwigs-Universität Freiburg, Institute of Forest Policy, Market and Marketing
Section, Germany

Between 1996 and 2000, the legal foundations of rural communities in northern Bolivia have
changed substantially. In the departments of the Bolivian Amazon, where more than 90 %
of land area is natural forest, this has an effect primarily on the use of forest resources by
indigenous and peasant communities: Formally acknowledged communities (according to the
‘Ley de Participación Popular’) are allowed in the areas assigned to them as community land
(according to the Laws of Agrarian Land Reform) to commercially use timber and non-timber
forest products on the basis of forest management plans approved and supervised by the forest
administration (according to the ‘Ley Forestal’).
The new legal framework has raised high expectations in the roughly 300 rural communities ex-
isting in this region, especially concerning the commercial use of tropical timber. Actually, land
allocation towards rural communities is making progress, so that increasingly a basis for com-
munal forest management is emerging. However, field research shows that the establishment
of sustainable forest management through the communities is hampered by serious internal and
external difficulties:

• The weakly equipped local administrations are not prepared to appropriately cope with
the new requirements.

• Limited access to information and external support makes it difficult for most of the
communities to prepare and undertake the necessary steps to acquire the new property
rights.

• An effective functioning of the communities is also hampered by the fact that their self-
administration is of recent development and that conflicts arise from opposing interests
of community members.

• The communities lack experience with “sustainable forestry”, as well as with adapted
models for their internal organization of community forestry. Empirical evidence sug-
gests that more and more communities will make themselves dependent from regional
logging entrepreneurs, which may put at stake the official goal of introducing sustainable
forestry on a community basis in this region.

Our research is presently oriented towards identifying approaches to overcome institutional
problems that present the successful implementation of communal land use.
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Assessing Chances of Success for State and NGOs in
Rural-Environmental Policy Networks through Quantitative

Network Analysis — A Typology of Success Factors
NIKOLAS HASANAGAS, ALEJANDRA REAL

Georg-August-Universität Göttingen, Institute of Forest Policy and Nature Conservation,
Germany

Development requires success and success requires political power. The aim of this
analysis is to present a typology of factors that improve the chance of success (power
development) for state– or NGO–actors during their policy-making in rural networks.
The theoretical basis is the New Institutionalism and power theory. Policy networks
are systems of interactions (cooperation or conflicts) expressed through exchange re-
lations like (mis) trust, commitment, and information etc., concerning specific policy
issues. A general factors’ typology is the result of quantitative network and statistical
analysis based on data from 12 policy networks in 8 countries. This will be illustrated
using selected country cases and specific features of rural policies. Considering this
typology, one can advise an actor to join a network or not. These factors areactors’
andnetwork characteristicscombined. This typology includes 5 types: 1) the “lawful”
type: An actor with a multidisciplinary team that is lawful but not state-controlled has
its optimal chance in “non-crowded” and mono-sectoral networks with intensive state
contacts and low importance of state. 2) The “trustworthy” type: A trustworthy actor
with multidisciplinary team and various financing resources has its optimal chance in
a “non-crowded” network with intensive state contacts and low importance of state.
3) The “minor brother” type: An actor with powerful partners and various financing
resources has its optimal chance in a mono-sectoral network with “equal chances”
where many possible contacts are still unexplored. 4) The “omniscient” type: An
actor who already possesses power can impose its general and scientific information
as “important” and control the distribution of general information in a network with
no needs of resources. 5) The “re-constructor” type: an actor who already possesses
power can impose its general and scientific information as “important” in a network
with no scientific links, if this actor receives occasional general information from oth-
ers and redistributes it.
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Property Rights and Land Tenure Security in El Salvador
ROLANDO KAPMEYER

Georg-August-Universität Göttingen, Tropenzentrum, Germany

The proposition that legally secure and complete individual property rights over land
boost investment has been examined in historical, theoretical and empirical literature.
This proposition suggests that property rights are a key to unlocking economic growth
in low-income economies. If legally insecure property rights weigh most heavily on
low-income households, then public policy designed to enhance the security of indi-
vidual property rights over land would seem to be a “win-win” policy scenario that pro-
motes both economic growth and income equality. Therefore land titling programmes
should enhance poor-households’ welfare by facilitating the use of land as collateral
for credit access, and also for reducing the risk of losing land-fixed investment. The
outcome depends critically on the way liberalized land and product markets functions
in the existing world of imperfect rural markets.
This study analyses the impact of changing property rights on land in El Salvador, a
country where major land reforms and policy reversals during the last three decades
have cause widespread tenure insecurity. I develop theoretical and empirical argu-
ments based on security of tenure as independent exogenous variable. Regression
analysis is used to explore the channels through which property rights influence socio-
economic outcomes.
It is found that formal land documents reduce tenure insecurity, enhance the value
of land, encourage uptake of perennial crops and thereby boost crop yields. Formal
title deeds are superior to land reform documents, in that the value of land increases.
Land title has no effect on credit, contrary to common assumptions and there is sta-
tistically proved evidence that it results from two main issues: from the extra risk
attached to former guerrilleros who supported a debt write-off in the years 1999 to
2000 and second from the fall in land prices which makes small parcels of land not
usable as collateral. The results also show a strong and significant positive impact
of tenure security on land-fixed investment, nonetheless the positive effect of tenure
security on investment are dampened by an unfavourable liquidity constraint effect
for households. Support for continuing the process of land titling appears justified on
both equity and efficiency grounds.
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Community Agreements on Conservation as an Approach for
Sustainable Rural Development — Case Study of Lore Lindu

National Park Central Sulawesi, Indonesia
MARHAWATI MAPPATOBA

Georg-August-Universität Göttingen, Institute of Rural Development, Germany

Negotiated agreements between local communities and state agencies concerning the
management of natural resources as an approach for sustainable rural development
have gained increasing importance in recent years. This approach is an effort to find
a balance between the goals of nature conservation and the objectives of the local
communities to secure self-determined sustainable livelihoods. Protected areas in de-
veloping countries are one of the fields where negotiation approaches are particularly
promising, because conflicts of interests are frequently observed and conventional
strategies of state-management have often failed. Taking the case of community agree-
ments on conservation in the Lore Lindu National Park, Indonesia as an example, the
paper analyzes such agreements from the “perspectives of economic analysis”. From
this point of view, the problems of nature conservation arise due to negative exter-
nal effects that are associated with the use of natural resources. Environmental eco-
nomics literature draws that negotiated agreement is considered as a policy instrument
that represents the bargaining solution to solve externality problems. The empirical
analysis shows that the agreements differ considerably, depending on the value ori-
entation and objectives of the NGOs promoting the agreements. Two NGOs were
taken into consideration: an international conservation NGO and a local NGO with a
strong emphasis on advocacy for indigenous rights. The study shows that this model
offers useful insights in the logic behind the different agreements promoted by these
organizations. The study concludes that community agreements on conservation rep-
resent a compromising approach to improve the management of protected areas in
order to sustain rural development. Nevertheless, the internal differentiation within
the communities represents a challenge to this approach.
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Integrating Non-Governmental Self-Financed Residential Social
Care Services into the Context of Local Rural Development

MARCUS MERGENTHALER

University of Hohenheim, Institute for Agricultural Economics and Social Sciences in
the Tropics and Subtropics, Germany

Governmental organizations in developing countries can rarely provide sufficient sup-
port for socially marginalized groups in society. Intermediate –yet unsustainable–
solutions to meet the needs are apprehended by non-governmental organizations that
rely on external donors. A potential mid- to long-term alternative may be the im-
plementation of economically autonomous social institutions that rely on the contri-
butions from affiliated small enterprises and are integrated into its socio-economic
context.
The objective of the study was the analysis of the situation of a to be autonomous
orphanage in the rural areas of Bolivia and the identification of strategies for a suc-
cessful integration into the development of the surrounding village. Data about the
orphanage and local household systems were obtained from local residents by open
interviews and a standardized questionnaire. Econometric methods were applied to
compare income generating strategies of local socio-economic units. An index that
takes different dimensions of integration into account was used to measure integra-
tion of local household systems with local groups and the orphanage. A model was
constructed to test scenarios of integration.
Resource endowment of local household systems determines their type of income gen-
erating strategy. The orphanage pursues similar income generating activities (farm-
ing) like local household systems thus being in competition with them. Operating
in the same local context, the orphanage pursues also distinguished income generat-
ing strategies (reliance on transfer-payments) that are not accessible to local socio-
economic units. Thus the orphanage activities have been irrelevant or hampered local
income generating strategies rather than supported them in a sustainable way. This
is reflected in the integration of local household systems with the orphanage which
is lower than integration with other local groups. Yet potentials and areas have been
identified that might serve as a basis for mutual benefits like 1) community-oriented
projects of the orphanage, 2) participation and fostering networking, 3) facilitating
farmer groups and/or 4) renting-out orphanage land and stopping farming-activities
of the orphanage.
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Role of Agricultural Cooperatives in Agricultural Development of
Menoufiya Governorate, Egypt

FARAHAT MOHAMED

University of Bonn, Agricultural Policy, Market Research and Economic Sociology, Ger-
many

Agricultural cooperatives are considered to be important social and economic units
aimed at developing agriculture. In Egypt, these organizations are expected to play
a very important role in dissolving the rural society problems and improve the future
development in agricultural production and to stabilize balance between imports and
exports. The main objectives of this study are determination of variables affecting
the following items: 1) Agricultural cooperatives’ ability to mobilize resources for
achieving its activities. 2) Agricultural cooperatives’ ability to employ the available
resources. 3) Contribution of the agricultural cooperatives in agricultural develop-
ment. 4) Organizational effectiveness of the agricultural cooperatives in agricultural
development. To achieve the study objectives, a questionnaire was designed and data
were collected through personal interviews with 66 directors of agricultural coopera-
tives in Menoufiya Governorate, Egypt. The study includes 21 independent variables
which affect the previous 4 dependent variables. The Step-wise multiple regression
analysis revealed that: only 6 independent variables namely, number of population
in the villages, the ribbons areas (both of them are served by the agricultural coop-
eratives), the cooperation level between agricultural cooperatives and governmental
organizations in the village, the extent of agricultural cooperatives building suitability
for achieving their activities, the total number of NGO membership of agricultural
cooperative directors and governmental organizations were found to have significant
and positive effects on the above mentioned 4 dependent variables.
The results indicate that the importance of the small agricultural cooperatives united
to form central economic units to increase their incomes and effectiveness. During
planning of agriculture development, the government should activate the coordination
and cooperation among the roles of both agricultural cooperatives and other organiza-
tions in the villages to enhance their importance roles, abilities and the organizational
effectiveness in the agricultural and rural development.
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The Dynamics of Land Tenure in the Poni and Noumbiel
Provinces, Burkina Faso

TANJA PICKARDT

Justus-Liebig-Universität Giessen, Department of Livestock Ecology, Germany

Burkina Faso is a typical example of overlapping modern and traditional land tenure
systems. Especially in rural areas, the customary systems persist, whereas the mod-
ern legislation is not yet implemented. Furthermore, the South-West of the country
is strongly concerned about land conflicts due to the immigration of Fulani pastoral-
ists. In a six months study, six villages were investigated in the Poni and Noumbiel
provinces by semi-structured interviews with farmers, pastoralists and officials of re-
gional institutions. During two field phases, basic data were collected in 374 house-
holds, of which a stratified sample was drawn for collecting information about land
tenure, interethnic relations and conflict management. Several changes in the tradi-
tional land tenure system could be observed: The earth priest previously solely re-
sponsible in matters of land access and conflict management is nowadays assisted by
an administrative delegate. Their responsibilities are complementary: The earth priest
remains the spiritual village head and is responsible for land tenure and land alloca-
tion, whereas the administrative representative, whose role can be compared to that
of a mayor, is responsible for conflict management. Results show two new develop-
ments in land access: Firstly, the hierarchical village structure is changing towards
a more individualized system: Land remains common property, but is allocated to
concession chiefs and not to clan chiefs any more, and the number of households per
concession decreases. Secondly, the importance of land loans which play a secondary
role in the customary system increases in consequence of the foreigners’ immigration.
Almost 30 % of the investigated Fulani have taken their land on lease. Exceptional
conditions were found in the village Kour where the Fulani population is above aver-
age with 34 %. Only here the Fulani consider themselves as owners of the land they
cultivate, whereas in the other villages, they accept the autochthonous settlers as own-
ers and sometimes even complained about legal uncertainty. Despite a higher conflict
frequency due to the higher density of cattle, the interethnic relations in Kour are re-
ported as good. This shows that security of land access is an important precondition
for a fruitful coexistence of farmers and herders.
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Challenges and Policy Options for Sustainable Rural Development
— Policy Measures

THOMAS BERGER

University of Bonn, Center for Development Research (ZEF), Germany

To sustain their livelihoods in the short run, rural households are often compelled to
deplete their soil nutrients, overuse their water resources and degrade their forests.
The result is a downward spiral of over-exploitation of natural resources and increas-
ing poverty. Global environmental changes as well as human-induced local changes,
e.g. population growth and migration, have accelerated this downward spiral and
contributed to an increasing vulnerability of environmental and human systems.
Two types of complexities make it difficult to identify appropriate policy options
and implement corrective policies:(1) complex environmental and economic inter-
actions affecting the availability and quality of natural resources, and concomitantly,
household decisions on resource use;(2) complex social interactions between dif-
ferent stakeholders who are socio-economically and culturally diverse and who often
have competing interests and power relations. A major research approach to deal with
environmental and economic complexities is integrated simulation modelling, which
combines hydrology, soil, climate and crop models with economic models to explore
how policy interventions may impact on natural resource use, and subsequently lead
to changes in production, income and household and community welfare. A par-
ticularly promising new development is multi-agent modelling, which captures the
interactions between resource users (the “agents”) and resources used (the “environ-
ment”). Alternatively, approaches to deal with the social and institutional complexi-
ties of resource management and rural development have focused on researching the
governance structures, the patterns of participation of different stakeholders, and how
integrated resources management is applied in practice. Major methodologies used
include action-oriented research, and the application of analytical concepts such as
property rights analysis, collective action theory, game theory, and legal pluralism.
Integrating the lessons learned from these separate approaches remains a critical chal-
lenge. Though simulation models provide scientific information to identify policy
options for sustainable rural development, the implementation of corrective policies
involves value judgments that have to be politically negotiated within appropriate
governance structures. Of critical importance to the success of sustainable policy mea-
sures is bridging the gap between scientific information and stakeholders’ knowledge
and perceptions.

Keywords: Integrated simulation, modelling, policy development, stakeholder inter-
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The Effects of Indonesia’s Decentralisation Policy on Forest
Conservation — Evidence from Four Villages in Central Sulawesi

SYLVIA EBERSBERGER, M ICHAEL FREMEREY

University of Kassel, Institute for Socio-cultural and Socio-economic Studies (ISOS),
Germany

One outcome of the ongoing democratization process in Indonesia (reformasi) was
the policy of regional autonomy issued in May 1999 and implemented since January
2001. It resulted in devolution of power to the district and sub-district level as well as
in deconcentration of authority in the forestry sector.
This paper investigates the effects of this policy on local communities and their forest
utilization in two sub-districts in the province of Central Sulawesi. These villages
border the Lore Lindu National Park and are situated in a region characterized by
rapid deforestation and heavy encroachment into the protected area. Research was
carried out during the initial phase of the decentralisation process in the years 2001
and 2002. As a result of the decentralisation the structure and power divisions of the
village institutions was altered. This included the transfer of legislative authority to
the village level. The local communities’ responses to these institutional changes, in
terms of implementation and in terms of how they used their newly acquired authority,
varied considerably.
Also, there were indirect effects: The devolution attempts in the forestry sector led
to village agreements in a number of villages in the research region. While these
agreements may have effected a more sustainable forest management in these locali-
ties, it may also result in a decreasing legitimacy of the National Park’s authority in
villages, where this policy has not been implemented. This is due to the fact that these
agreements are not seen as an institutional innovation, which once may be applied
on one’s own village. They are rather perceived as unfair preference of villages that
enjoy strong support of NGOs.
Besides these dynamics, we could also observe a change of attitude toward govern-
ment officials — in this case the park rangers — as a result of reformasi. In the
final section, we delineate — by comparing the findings from this study with case
studies from other regions of Indonesia — if and how political decentralization can
contribute to the objective of a more sustainable forest use. The facilitating and the
limiting factors of a successful linkage are identified.
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Regional Autonomy and its Implication in Rural Indonesia
DODIK RIDHO NURROCHMAT

Georg-August-Universität Göttingen, Institute of Forest Policy, Germany

Indonesia’s political map has drastically changed since the reform movement of 1998.
The most important political reform related to rural development is regional autonomy,
which reflects a broader process of political and economic reform. The substance of
regional autonomy is that the central government decentralises fiscal, political and
administrative responsibilities to the local government. While there is a growing con-
sensus that indubitable decentralisation policy is important for reaching equity goals,
it is still difficult to arrive at definitive recommendations concerning which form and
degree of decentralisation will be optimal. The best design will vary depending on
circumstances, institutions, and the complexity of situation.
Regional autonomy has given voice to local demands and responded to the need to
bring economic and political systems closer to local communities. However, there is
an alarming tendency after two years of regional autonomy. A short-term orientation
policy, such as maximizing the extraction of natural resources, is a mainstream policy
in most of Indonesia’s regencies following the regional autonomy, due to the target of
achieving higher regional incomes, political bargaining, and getting personal benefits.
It is difficult to shift the local policies in a more sustainable way because of a mu-
tual benefit of bureaucrats, political actors and people in majority. This situation has
lead to a massive environmental degradation. In Jambi province, for instance, the an-
nual deforestation rate increased more than five times from 1.29 % (1990–1999) into
7.28 % (1999–2002). Empirical data also indicated that besides a higher per capita
income, the disparity of income in some rural areas is also higher. Result from a
recent socio-economic survey in the three villages of Jambi province shows that the
average Gini coefficient was 0.47. It is higher than the income disparity at national
level that was only 0.32. This is not only a warning for local governments to make
better policies, but they also need a serious commitment to realize them.
This paper is intended to analyze the implications of regional autonomy in rural areas
both from a normative and a positive perspective.
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Farming Systems and Policy Options for Food Security in
Southwestern Nigeria

EUNICE OBAMIRO1, WERNERDOPPLER2, PATRICK KORMAWA3

1International Institute of Tropical Agriculture (IITA), Social Science Lab, Nigeria
2University of Hohenheim, Institute of Agricultural Economics and Social Sciences in the
Tropics and Subtropics, Germany

3International Institute of Tropical Agriculture (IITA), Department of Economics, United
Kingdom

Farming systems analysis is a holistic approach to the understanding of total liveli-
hood and food security of farm families. A sound knowledge of the prevailing farm-
ing systems in an agro-ecological zone is pertinent to the generation of agricultural
and food security policies for farming families. This ensures that innovations to be
developed are suitable to meet the economic needs of the various homogenous groups
and have a high probability of being accepted by the farm families.
An earlier study identified seven factors as some of the proxy variables representing
the pillars of food security in rural Nigeria. The study was carried out among 150 farm
families in rural areas of Osun state. This present study classified the same set of farm
families into two farming systems from the same set of data (perennial and perma-
nent rain fed farming systems). The classification is necessary to determine if there
are differences in the factors discriminating between the food secure and insecure be-
tween each of the farming systems. Perennial specializes in the cultivation of crops
designated as both food and cash crops, while permanent rain fed cultivates only food
crops.
Data from the same set of families were utilized along with the backward stepwise dis-
criminant analysis. 19 proxy variables representing the three pillars of food security
were captured. Results show that there are both similarities and differences in factors
determining food security of families between the homogenous groups of farming sys-
tems, which is a reflection of the peculiar features of each system. For the perennial
farming systems, 5 variables: household size, farm size, percentage off farm income,
number of days loss to illness and per capita income per day are significant. For the
permanent rain fed farming systems, 4 variables: accessibility to the market, number
of days loss to illness, per capita income per day and amount spent on illness are
significant (ranked in the decreasing order of their relative contribution to household
food security for each system).
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Indonesia after Decentralisation — The Changing Roles of Public
and Private Actors in Environmental Regional Programmes

MANSUR AFIFI

Ruhr Universität Bochum, Department of Geography, Germany

The decentralization program in Indonesia implemented in 1999 has given far-reach-
ing authorities to the regional government in many fields. With respect to natural
resources, central government devolves the authority to manage available natural re-
sources and maintain environmental conservation on land and in water to regional
government. This paper discusses several implications of decentralization program
especially in forestry sector in the province of East and Central Kalimantan. Shortly
after the issuance of the law of decentralization, the central government implemented
the decentralization process in natural resources management by releasing legislation
(PP no. 6/1999) that devolved elements of authority to manage forests from the central
government to the regional government. Now, the regional government are allowed
to grant concession up to 10,000 ha. In sum, this regulation provides opportunity for
private sector companies as well as local communities and cooperatives to take part in
forest resource exploitation. As a result, the number of forest concession applications
increased significantly and covered hundreds of thousands of hectares of forestland in
East Kalimantan alone. This situation increased logging activities and the production
of log and timber. The logging industry generates employment and income for local
community. Through permit issuance, fee and tax the regional government can gener-
ate their income (gross domestic product). However, local people can only participate
in logging activities as workers due to the limitation of capital. People who primarily
benefit from this chance are those who own capital. As a result, the rate of income
disparity among people living close to forest is relatively high. Besides, the high level
of log and timber production results the high level of deforestation. This deforesta-
tion will obviously lead to the loss of natural resources and biodiversity and increases
the risks of natural catastrophes such as flooding, landslide, drought and insect infes-
tation. Changing roles of public and private actors have accelerated the exploitation
of natural resources in Indonesia. Although this process has some undeniable posi-
tive consequences in the economic and social sectors, negative consequences on the
environment are also obvious.
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Economic Cost of Occupational Human Health of Pesticides
among Agricultural Households in Africa

O. C. AJAYI1, HERMANN WAIBEL 2

1World Agroforestry Centre (ICRAF), Economics, Policy & Characterization, Zambia
2University of Hannover, Department of Business Administration and Economics, Ger-
many

Using field data combined with bio-medical and laboratory analysis, this study iden-
tifies the specific acute human health problems that are associated with pesticide use
among agricultural households in the intensive cotton-rice production system of Côte
d’Ivoire, West Africa. The health problems identified by farmers were quantified in
economic terms using a methodological framework developed in this study. The re-
sults show that the most important acute human health symptoms linked with the use
of pesticides are headache, catarrh, cough, skin rash and sneezing (in order of impor-
tance). The costs of the health symptoms on farm households are multi-dimensional
including damage costs, mitigation cost and avoidance costs. Pesticide applicators
face four times greater risk to fall sick than an average member of the same house-
hold who lives under the same conditions. Households recognize pesticides as one
important cause of ill health, but over the years some of the symptoms have been
accepted as ‘integrated’ part of spraying pesticides. In the making of decisions on
field practices, households generally take into consideration only the direct out-of-the-
pocket expenses but ignore indirect costs associated with pesticide use. Only in 2 % of
the cases linked with pesticides do household members visit official health centers to
seek formal medical assistance. Policies to protect the health of the rural households
through greater awareness of on health issues and documentation of pesticide-related
health symptom cases for planning purposes are recommended.
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Indicators for the Measurement of Institutional Performance
Concerning Water Management — The Case of Uzbekistan and

Ghana
BORBALA ESZTERBALINT 1, IRINA FORKUTSA1, ANTONIO CARLOS REIS DE
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2The State University of Maranhao, Livestock Farming Research Center (EMBRAPA),
Brazil

The constant evaluation of institutional arrangements in any sphere of human endeav-
our is critical for harnessing possibilities of institutional innovations. This is particu-
larly important in natural resource management, which holds enormous potential for
sustainable rural development. This paper aims at elaborating a set of indicators that
could measure institutional performance in water management. The indicators are fur-
thermore applied on the irrigation sectors of Ghana and Uzbekistan. For this purpose,
a set of indicators capturing formal as well as informal institutional performance is
developed. The changes in the organizational structure of the irrigation sector in both
Ghana and Uzbekistan are highlighted and indicators for institutional performance are
evaluated. The choice of the two countries is motivated by apparent similarities and
differences in the irrigation sectors respectively. The similarities include the fact that
the institutions of water management are in transition towards private property rights
regimes. Moreover, both countries are confronted with the problem of water scarcity
and the negative environmental consequences of extensive water use, requiring co-
operation at the international level as well as specific institutional arrangements on
national, regional and local levels. The major difference is that the irrigation sector in
Ghana is dominated by informal institutional arrangements while in Uzbekistan the
formal institutions are overwhelming. Given the above similarities and differences,
the comparison between these countries gives an indication of the performance of
institutions in the transition process starting from two different ends. It also shows
the functionality of formal and informal institutions in country specific contexts. The
results suggest how institutional innovations could evolve in order to achieve the best
possible results with respect to natural resource management.
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Governance in Coral Reef Ecosystems — A Case of Gili Indah,
Lombok, Indonesia

ACENG HIDAYAT

Humboldt-Universität zu Berlin, Institute for Agricultural Economics and Social Sci-
ences, Germany

Indonesia is considered as one of the tropical coral reef centers in the world. Ac-
cording to a reliable study, Indonesia owns 60,000−75,000km2 of coral reef ecosys-
tems. These ecosystems yield valuable products and services, which are useful for
humankind. They serve as a bank of biodiversity, a habitat for many kinds of fish,
sources for potential chemical and bioactive products, attractive tourist destinations, a
coastal barrier, etc.
Unfortunately, those valuable ecosystems are at risk. The 1997 COREMAP project
reported that only about 6 % of the ecosystems are in excellent status, 22 % good, 32 %
fairly and 40 % very poor. Experts assume that Indonesian coral reefs will disappear
within ten year from now if no protective measures are taken immediately.
There are many reasons why the coral reefs are approaching the point of extinction.
Destructive fishing, limestone mining, live coral trading, coastal development etc. are
regarded as the main causes for this development. Certainly, all these casualties may
be relevant. However, in an institutionalist perspective, those assumed destructive
factors are only results from inadequate institutional environments and arrangements.
The main determinant is the absence of an effective governance structure or manage-
ment regime which has to be based on well-designed rules, rights and duties. As
long as these institutional prerequisites are missing, there will be no solution to the
Indonesian coral reef problems. Therefore, changes in effective property rights a and
establishing new institutional rules and arrangements will be necessary.
This paper aims at analyzing the present governance structure of the coral reef ecosys-
tems. It is mainly based on a case study in Gili Indah, Lombok, Indonesia. Further-
more, it will include a description of the legislative background, the national coral
reef administrative framework, the governance at the local or district level and the
village level. Three aspects of institutions at the village level will be analyzed, i.e.,
property right systems, rules for conflict resolution and rules for halting destructive
fishing practices. The conclusions drawn may serve as an instrumental information
for policy makers enabling them to find policies that can protect coral reefs from being
threatened by extinction.

Keywords: Governance structure, institutional arrangement, management regime,
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Forest Plantation Management between Centralized and
Participatory Planning — A Case Study of East Pegu Yoma

Project, Myanmar
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Myanmar is one of the top ten teak planting countries. Although the plantations can-
not replace all functions of natural forests, they are necessary for combating deforesta-
tion and providing increased demand of basic needs and individual wood, especially
in tropical developing countries. The overall objective of this study is to contribute
better strategies for plantation management in Myanmar. The study was carried out
in a large-scale teak (Tectona grandis) plantation project on degraded natural forest
area in Myanmar. Personal interviews were done with three major interest groups of
EPP: the planner, the field level staff and the effected local people. A small-scale
one-shot inventory was also conducted to examine the impacts of forest dwellers on
nearby plantations. Research findings indicate that the planning process of EPP was
carried out by a group of professionals without discussion with other interest groups.
Young foresters who were assigned by the Forest department implemented the project.
Local people were involved in the project only as temporary labour. Project admin-
istration was a top-down bureaucratic system and there were no transparent relations
and interaction between these actors. As a consequence, a considerable amount of
negative human impacts were observed in EPP plantations and the project could not
achieve its expectations. Although there are some limitations and constraints for the
participatory approach in Myanmar, it is important to start from a point that is suitable
for current political and social economic conditions. Perspectives of all actors have to
be investigated and social aspects must be included in future plantation management.
Local communities must have the opportunity to participate in planning, management
and benefit sharing activities of plantations.
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Measuring the Policy Effects on Cotton Production in Uzbekistan
NUNE KHACHATRYAN 1, ARMEN KHACHATRYAN 1, UMIDJAN NAZARKULOV 2

1University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

2Tashkent State Agrarian University, Agricultural Economics, Ukraine

Cotton is the major crop in Uzbekistan and an important source of employment, in-
come and foreign exchange earnings. During the Soviet era, Uzbekistan cultivated
cotton on about half of its 4.5 million arable land. Since independence the govern-
ment has embarked on a program of diversification, aimed at self-sufficiency in wheat
production by encouraging the gradual shift from cotton to wheat. It tried to realise
a macroeconomic program of reforms, which includes privatising input and output
markets, increasing production incentives, eliminating the state order for cotton, and
streamlining the export system. Despite the announced program, the state continues
to play a major role in the production and marketing of cotton (sets production quotas
and prices, supplies inputs, purchases the crop). Those attempts of restructuring the
agriculture have not brought any positive social or economic results.
This paper argues that restructuring cotton production by decreasing the areas under
traditional cotton in favour of cotton under plastic, will result in welfare gains.
We test the hypothesis, according to which the production of cotton under plastic is
more efficient than the production of traditional cotton. The comparative advantage
of the two above mentioned varieties competing for the scarce domestic resources
is calculated applying the methodology of Domestic Resource Cost (DRC) analysis,
based on the data gathered in three main agricultural regions of Uzbekistan. As far
as the markets for agricultural inputs and outputs in Uzbekistan are not free, the Pol-
icy Analysis Matrix (PAM) methodology is implemented to reveal and measure the
effects of divergences (policy interventions and market failures), as the difference be-
tween observed parameters and the parameters that would exist if the distortions were
removed. To prove the robustness of the results, sensitivity analysis (testing different
policy options) is carried out.
Relying on the results of PAM, as well as on the indicators of policy distortions and
economic efficiency (e.g., DRC ratios ranging between 0.54 and 0.88), policy recom-
mendations are proposed on possible development perspectives in production struc-
ture of cotton.
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Linkages Between Poverty Alleviation and Environmental
Degradation — Evidence and Policy Implications from a Northern

Mountainous Province, Vietnam
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Poverty and environmental degradation are acute problems in the upland regions of
Vietnam. The link between poverty and environment in these areas is conventionally
assumed as a “vicious circle” or “downward spiral”. In Vietnam, despite the growing
literature on environmental deterioration, the poverty – environment linkages are still
poorly understood. The availability of research on this topic has remained limited
and does not provide Vietnamese policy-makers with appropriate guidance to achieve
sustainable development in the country’s mountainous territories.
This paper aimed at providing a better understanding of the relationships between
poverty and environment in 75 communes of Son La — a mountainous province
located in Northwestern Vietnam, focusing on the economic transformation period
(from 1989 to 2000). This could enable the decision-makers at various levels in for-
mulating and implementing rational policy interventions as well as to avoid potential
conflicts among development objectives in the upland regions.
Poverty is proxied by income and number of assets controlled by the poor, and is
collected by using a structured questionnaire. The environment is instrumented by
forest, soil quality and water availability variables. The aerial photographs and satel-
lite images taken in 1989, 1994 and 2000 are interpreted to detect changes of forest
resources. All data are geo-referenced and spatially analysed by using Geographical
Information System (GIS) and statistical software.
The research results show that poverty alleviation and environmental deterioration are
strongly linked together in the research region. However, strength of these linkages
was dependent upon agro-ecological and social characteristics of the communes and
periods of economic growth. The findings of the study suggest that there are some
trade-offs and synergies between poverty reduction and environmental protection.
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The Quality of the Brazilian Agrarian Reform Settlement Projects
GERD SPAROVEK, RODRIGO MAULE , M IGUEL COOPER, DURVAL DOURADO

NETO, SIMONE BEATRIZ L IMA RANIERI , MARCELO ALVES CORRÊA

University of São Paulo, Soil Science and Plant Nutrition, Brazil

An extensive field survey was conducted during the second semester of 2002, inter-
viewing 14,414 persons in 4,430 agrarian reform settlement projects, established dur-
ing 1985 and 2001 in the entire Brazilian territory. These settlements cover an area
of 241,980 km2 where 458,483 people are living, and nearly represent the totality of
the reformed area of this period. The objective of this survey was to establish in-
dexes representing the efficiency of land reorganization (IF), standard of living (QV),
relations and social organization (IS), governments’ operational action (AO), environ-
ment quality (QA), and the income of the settlement projects. The settlement projects
were also compared to several external databases (soil, climate, accessibility, agri-
cultural income and cash flow, market potential) to position them in relation to the
amount of available resources on a regional and national scale. All these combined
reflect the quality of the Brazilian agrarian reform process. Part of these information
was organized in a book “The quality of the settlements of the Brazilian agrarian re-
form” available in Portuguese (printed and electronic version) and English (electronic
version). As main conclusions, in a simplified way, agrarian reform can consider
only the reversion of the established land tenure condition (unproductive latifundia)
in family agriculture based small farms (minifundia) as the main or only parameter
to evaluate the results. Under this very narrow perspective, the Brazilian agrarian
reform can be considered as a successful program. Extending the definition, and con-
sequently including other parameters to evaluate results, several problems were identi-
fied related to life quality conditions, environmental impacts, social organization and
governments’ action. These problems can be in most part explained and understood
based on the historical development of the agrarian reform and regional conditions.
The research also includes recommendations to improve the settlement quality and
tables comparing single variables (e.g. education, health care, housing conditions,
deforestation, productive systems) organized on state, regional and national levels.
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Equity and Poverty Issues in Watershed Development Projects —
A Case Study of Impact Assessment on Marginal Farmers and the

Landless
SRINIVASA REDDY SRIGIRI

Humboldt-Universität zu Berlin, Department of Resource Economics, Germany

Participatory watershed development projects have been seen as the solution for the
problem of rural resource degradation and poverty alleviation in the past decade. Stud-
ies conducted on a large number of projects claim substantial improvements, mostly
based on the positive bio-physical indicators as well as the new institutions built dur-
ing the project. However, there is still no convincing evidence if there has been equity
in the distribution of benefits and if they have been successful in alleviating poverty
of the most vulnerable sections.
Given this background, the case of Indo-German Watershed Development Programme
in Maharashtra in India has been studied in detail to assess the impact on marginal
farmers and the landless poor. Following the different components of Sustainable
Livelihoods Framework, the watershed concept with special reference to address the
issue of equity and poverty alleviation has been studied and necessary methodolog-
ical issues and indicators to support them for the investigation have been identified.
Based on the identified methodological issues, relevant indicators and the institutional
approaches in practice, the impact of different measures on selected households of
marginal farmers and the landless in the project has been analysed by comparing be-
fore and after project empirical data.
Though the overall impact of the project on the livelihood of the people of the project
area has been remarkable, there have been significant differences in the benefits ac-
crued between marginal farmers and landless labourers. While the marginal farmers
benefited from the improved natural resource base directly by increasing productivity
and adopting economically favourable cropping patterns, the landless could not de-
rive their full share of benefits from the project due to lack of access to land. Other
institutional building efforts did less to strengthen their voice and bargaining power
to articulate their interests. Hence equity and poverty issues could not be addressed
effectively. This study, therefore, recommends concerted further research efforts di-
rected towards the implications of promotion of watershed activities under different
property regimes and social groups to identify the underlying economic, cultural, so-
cial and institutional factors influencing the said equity and poverty issues.

Keywords: Equity, marginal farmers, natural resources, sustainable livelihoods, wa-
tershed development
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Market Liberalization and the Problem of Instability in Prices and
Supply of Domestic Food Grain in Ethiopia

BEYENE TADESSEFERENJI1, FRANZ HEIDHUES2

1University of Hohenheim, Agricultural Development Theory and Policy, Germany
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and Subtropics, Germany

In Ethiopia, domestic food production is much below the national requirement and has
resulted in severe food insecurity problems under almost all governmental regimes.
Among several factors causing the problem, inappropriate policy formulation and
absence of technological progress were repeatedly emphasized. Thus, Ethiopia has
adopted a market liberalization policy since early 1990s in order to stimulate efficient
resource use, and the government has withdrawn its market intervention in particu-
larly output marketing trusting that market forces guide and stabilize the economy. In
addition, it has been striving to extensively introduce improved technologies to the
rural farm households with the primary objective of attaining food self-sufficiency.
However, it is argued that fully liberalizing prices has a drawback in that it may result
in instability in agricultural production, increasing risk and uncertainty, and that it can
worsen food insecurity.
A time-series analysis was made to assess the trend of prices and supply of major
food grains. The results indicate that output of food grains dramatically increased
from 1994 to 2001 mainly because of the use of improved technologies associated
with good climatic conditions; but it drastically fell in 2002/2003. Accordingly, both
intra and inter-year price variations were increased in the post reform period. Nei-
ther the farm households have storage facilities nor has the government buffer stock
facilities to mitigate the instability problem. In addition to the inelastic nature of the
supply and demand for grain food, weak governance, periodic weather changes, lack
of market information and the absence of storage facilities are among the main causes
of the instability problem. Because of the increasing risk of the price and output in-
stability, it was learnt that farmers as well as consumers could not sustainably benefit
from the use of improved technologies. Ultimately, the situation has resulted in sig-
nificant reduction in the use of improved technologies and increasing vulnerability
to transitory food insecurity. Therefore, for a sustainable growth in food production
and agricultural growth, increasing use of irrigation, improving storage facilities and
genuine government intervention to stabilize the grain system, at least in the short-run
till the domestic market is sufficiently developed, is greatly recommended.

Keywords: Market liberalization, food insecurity and technological changes, instabil-
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Migration Dynamics in Ghana — Implications for Migration
Forecasts

DANIEL TSEGAI

University of Bonn, Economics and Technological Change, Germany

The overall aim of this study is to examine the determinants of migration among
households in the Volta basin of Ghana at the micro and macro level. To have a
complete picture of the movements into and out of the basin, we conducted a survey
to obtain information from households that are currently residing outside the basin,
but earlier lived within the basin. We interviewed a total of 219 households from the
migrant communities in Accra and its suburbs. The main motive for selecting Accra
is that migration literature on Ghana indicates that the influx of migration in Ghana is
principally to the capital, Accra. Hence, we chose Accra as the survey city to capture
movement outside the basin.
It is important for the study to characterize the determinants of migration both at the
micro and macro level and further typify the temporary and permanent migrants, for
example, what determines one to be a migrant and what selective behavior makes a
migrant to move out permanently or temporarily. We have varied data sources to an-
swer these questions. The first data set was collected by the Glowa-Volta team under
Common Sampling Frame (CSF). The second data set is on the migrant communities
in Accra and its suburbs. The Census data 2000 is the third data source.
To date, basic data on the migration behavior of temporary and permanent migrants
in the suburbs of Accra as well as census data have been collected. The census data
collected is on the agricultural market prices, rainfall, health facilities, literacy rate,
irrigation facilities, population density, distances between major cities of Ghana and
the complete matrix of migration flows: all at the district level.
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WTO Entry and Agriculture in China
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Based on macroeconomic view this paper practically analyses the chances and chal-
lenges in agricultural industries in China after WTO Entry, and meanwhile analyses
the essential changes of the market competition of agricultural products in China with
impacts of WTO. Based on the analyses, this paper proposes seven countermeasures
to WTO challenges for the agricultural industries in China.
The chances of China WTO entry are described in this paper as: China become
one constitutor of WTO rules and will get benefit from it. China enjoys the most-
favoured-nation clause steadily and the export environment of agro-products is im-
proved markedly. China can use the relative mechanisms to legally protect its rational
interests. China can take full advantage of WTO entry to open new development
room. China can further enlarge the cooperation with other countries and promote
the modernisation of own agricultural production. China will speed up the reform
of agro-products circulation system and the development of market economy. The
administrative departments will change their functions entirely and enhance work ef-
ficiency.
Meanwhile, there are also challenges of China WTO entry, such as: the market com-
petition will certainly take place great and substantial changes, the promises made by
China in “Agreement on Agriculture” will also bring strong challenges. The counter-
measures against the challenges are proposed in this paper: Optimising resources col-
location, speeding up structure adjustment, developing preponderant products; chang-
ing subsidy form directly for farmer to reinforce agricultural industries and to enrich
farmer; reforming circulation system, standardising market order and exploiting inter-
national market; being brave in innovation and carving out thought; adopting standard
system, improving product quality and enhancing competition capacity; improving
law and rules and using the regulations of WTO to protect own rights and interests;
transforming the function of government to enhance macro-control and administrative
efficiency.
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Reconciling Sustainability Issues and Environmental Implications
of Tropical Cropping Systems

GEORGCADISCH, ELIZABETH BAGGS

Imperial College London, Wye Campus, Department of Agricultural Sciences, United

Forest conversion and land-use change in the tropics are considered the major factors
leading to environmental degradation, pollution and greenhouse gas (CO2, N2O, CH4)
emissions. The Kyoto protocol promotes a reduction in the emissions of greenhouse
gases by about 5 % from 1990 levels by the period 2008 to 2012 in an attempt to mit-
igate the threat of global warming. Following the green revolution with its emphasis
on high fertilizer inputs the development of sustainable cropping systems nowadays
is increasingly based on the use of organic residues (alone or in combination with
mineral fertilizers) to improve crop production and the soil resource base. In partic-
ular the use of legumes has obtained much interest although there has been a shift
away from green manures towards leguminous grain legumes in order to increase the
impact on farmers’ livelihoods. Grain legumes with a low N harvest are particularly
beneficial, e.g. promiscuous soybeans, and pose interesting challenges for plant breed-
ers. However, resource use efficiency of legume residues is usually low (10−30%)
and considerable losses occur (20−60%) associated with their high quality, poor nu-
trient release-demand synchrony and high rainfall in humid and sub-humid tropical
areas. Although few studies have distinguished between leaching and gaseous losses,
investigations from fertilized cropping systems in the humid and sub-humid tropics
have shown that N2O fluxes can be as much as ten times that of natural systems. N2O
emissions are linked to N availability (particularly nitrification) and hence increasing
N-rich fast decomposing legumes in cropping systems will contribute to N2O emis-
sions (e.g. around 0.3−2% of applied residue N can be emitted as N2O). On the other
hand improved soil structure will reduce water-filled pore space and thereby mitigate
some of the emission potentials. Zero-till systems, which are being promoted success-
fully in the Brazilian Cerrados, provide opportunities for carbon sequestration but also
a high C availability in the mulch layer favouring N2O emissions. Thus, the link be-
tween sustainability and greenhouse gas emissions is a complex one and the balance
between C sequestration, leaching losses and greenhouse gas emission needs to be
considered.
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Long-Term Carbon Input-Output Budget from Organic
Fertilisers in Temperate and Tropical Regions

NORBERTSTEINMÜLLER

Independent Consultant, Germany

Soil organic matter (SOM) enrichment by organic fertiliser application is more essen-
tial for chemical soil fertility factors in soils of the tropics and for physical soil fertility
factors in soils of temperate climates. Even with adequate mineral fertiliser inputs ac-
cording to crop demand, organic amendments may further enhance the nutrient avail-
ability for crops by increasing the cation exchange capacity (CEC) and counteracting
P-fixation. The benefit of organic matter on soil physics is related to the formation
of organo-mineral complexes that improve aggregate stability. However, SOM enrich-
ment is an investment into a living system that is associated with carbon (C) losses due
to respiration of soil microbes. Therefore, the objective of this review was to compare
crop yield benefits from organic amendments by quantifying C input-output budgets.
Carbon balances were estimated with literature data of farmyard manure (FYM) and
pooled data of crop residue and green manure (straw-GM) fertilisation studies from
tropical and temperate climates. A direct input-output assessment in five long-term
field experiments (40 to 152 years) resulted in an average FYM-C recovery of 33±7 %
(±s.e.) in temperate climates. Based on 171 experiments, additional indirect C bud-
gets were calculated by multiplying fertiliser C accumulation factors (SOC increase /
annual C input increase) in soils by relative crop yield responses to increasing SOC
levels: In the tropics, 28±6 % FYM-C and 13±3 % straw-GM-C were recovered in
crop yields, which was nearly equal to recoveries of 29±7 % FYM-C and 16±4 %
straw-GM C in temperate climates. These clearly negative C balances of organic
fertilisation on cropland have two major practical implications:(i) If organic fertilis-
ers are produced in competition with food crops they will reduce the total biomass
yield, which is one explanation for frequent crop yield losses in “alley cropping” sys-
tems and for lower crop yields in “organic” as compared to “conventional” farming.
(ii) The atmospheric C mitigation effect is higher by an energetic use of crop residues
that replaces fossil fuels than by SOC accumulation on cropland.

Keywords: Alley cropping, carbon sequestration, organic farming, soil organic mat-
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Biological Control of the Diamondback Moth in Eastern and
Southern Africa
BERNHARD LÖHR

International Centre of Insect Physiology and Ecology (ICIPE), Plant Health Division,
Kenya

The key insect pest of crucifers in eastern and southern Africa is the diamondback
moth, Plutella xylostella(L.). Its management with pesticides has become difficult
as it has developed resistance to many common insecticides. Farmers increasingly
use insecticide cocktails and spray more frequently. In consequence, undesired side
effects of, such as environmental contamination, health risks, high pesticide residues
in produce and production costs are increasing. To counteract this development, a
biological control project covering Ethiopia, Kenya, Uganda and Tanzania was initi-
ated by ICIPE. The indigenous natural enemy complex was studied first. Six primary
parasitoids were identified.Diadegmaspp. andItoplectissp. (Ichneumonidae) were
prevalent in the highlands,Oomyzus sokolowskiiKURDJUMOV (Eulophidae) an yet
unidentified braconid occurred principally in lowlands. Average parasitation rates for
these species in 277 fields surveyed in Kenya were 7.6%; 0.8%; 11.2 % and 0.8 %,
respectively, 20.8 % in total. A survey of 82 fields in northern Tanzania resulted in
10.1 % parasitism by three species:D. mollipla (4.5 %),O. sokolowskii(5.4 %) and
C. plutellae(0.02 %). In order to improve parasitation rates, Diadegma semiclausum,
a larval parasitoid widely and successfully used in southeast Asia, was introduced to
Kenya in October 2001. Field releases were made from mid-2003 in three pilot areas
of Kenya and in one in Tanzania. Establishment is recorded from all release areas
and parasitation rates by the introduced species have surpassed the combined rate of
all indigenous parasitoids. An ex-ante impact assessment predicted a return of 31:1
on the investment in Kenya alone. Additional importations of parasitoids attacking
different host stages and adapted to different ecological conditions are planned. The
prospects for biological control and the integration of these parasitoids into the pest
management system for crucifers are discussed.
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An Analysis of the World Market for Mangos and its Importance
for Developing Countries

STEFAN JEDELE, ANGELA MARIA HAU , MATTHIAS VON OPPEN

University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

Agricultural products are presently still a very significant source of export earnings
for developing countries. In the tropics and subtropics, mango represents such an im-
portant agricultural product. The objective of this study is to analyse the world market
for mangos and determine its importance for developing countries — especially for
their welfare — by applying the concept of an interregional trade model. Theory tells
and experience shows that participation in world trade and economic development go
hand in hand. Open boarders and low tariff and non-tariff barriers, ultimately lead to
increased foreign trade and eventually increased domestic production. It is the hypoth-
esis of this study that an expansion of export and the reduction of trade barriers have
a positive effect on both export revenues and social welfare of developing countries.
This will be tested for the case of mango exports from developing countries.
The theoretical part of this paper presents an interregional trade model with a focus on
agricultural products in the context of the theorems of RICARDO and HECKSCHER-
OHLIN . In the descriptive part an overview of the current situation of the world mango
market is given. This includes an analysis of country-specific and regional data on
mango production and international trade. Then, a world model for mango shows
volumes and structures of all product flows that will minimize the aggregate cost of
transportation and production, and determine the pricing system of all products that
accompany the optimum allocation system.
The interregional trade of mangos is then simulated in two scenarios. One represents
the current situation and the other one simulates a situation with reduced tariffs. The
results verify that a reduction of tariffs leads to increased mango production, increased
mango trade, and increased aggregated world welfare.
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Effect of High Temperature on Tomato (Lycopersicon esculentum)
Genotypes under Controlled Conditions

ADIL H. ABDELMAGEED1, NAZIM GRUDA2, BERND GEYER2

1University of Khartoum, Department of Horticulture, Sudan
2Humboldt-Universität zu Berlin, Department of Vegetable Crops, Germany

Tomato (Lycopersicon esculentumM ILL .) is usually produced during the winter pe-
riod in Sudan. In summer due to high temperatures, monthly average temperatures
are between 31 to 35 °C, a shortage of tomatoes is common. General environmental
changes, especially global warming, may have an adverse effect on crop production
in Sudan.
The objective of this study is(i) to investigate the effect of heat stress on vegetative
and productive development of heat sensitive and tolerant tomato genotypes,(ii) to
compare the growth and development of different genotypes under defined heat stress
conditions (intensity and duration) as well as(iii) to investigate if there are any posi-
tive effects of grafting or heat shock treatments to increase heat tolerance of tomatoes.
Different experiments were carried out under simulated temperature conditions in
plant growth chambers at the Humboldt University of Berlin as well as under field
conditions at the University of Khartoum, Sudan. Here only results obtained from
experiments under controlled condition are presented. Plant high, leaf area, fresh and
dry weight of leaves, stem and roots, number of clusters, number of flowers, number
of pollen grains per flower as well as assimilation and transpiration rate were recorded.
The reproductive processes in tomato were more sensitive to high temperatures than
the vegetative ones. The number of pollen grains produced by the heat tolerant geno-
types, were higher than the numbers produced by the heat sensitive genotypes. Night
temperature had a significant effect on the number of pollen grains produced and re-
leased. Additionally heat tolerant genotypes showed higher photosynthetic rate at
flowering stage compared to the heat sensitive one. Preliminary results in this study
suggest that photosynthetic rate at heat stress condition could be used as criteria for
screening genotypes for heat tolerance.
However, under field condition in Khartoum, Sudan other factors such as low relative
humidity, insect and virus diseases as well as soil physical properties have also to be
considered. Optimization of microclimate could be very important to ensure a good
performance of new tolerant varieties cultivated in summer periods in Sudan.

Keywords: Heat stress, photosynthetic rate, pollen grains, Sudan, summer period,
tolerant genotypes, tomato
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Optimal Crop Combinations under Limited Resource Conditions
— Application of Linear Goal Programming Model to

Smallholder Farmers in the Drier Savannah Zone of Nigeria
A. A DEJOBI1, PATRICK KORMAWA2, V. M. M ANYONG3, J. K. OLAYEMI 1

1University of Ibadan, Department of Agricultural Economics, Nigeria
2International Institute of Tropical Agriculture (IITA), Department of Economics, United
Kingdom

3International Institute of Tropical Agriculture (IITA), Department of Economics, Nigeria

Smallholder farmers in the drier savannah of Nigeria have multiple goals and operate
under limited resource conditions for both crop and livestock production. In most
cases, the goals of providing food for the family throughout the year, accumulating
monetary income and ensuring minimum use of paid labor are paramount. Therefore,
this paper seeks to identify the optimal crop combinations and to analyze the resource
allocation patterns of crop farmers in the drier Savannah zone of Nigeria. This is
with the view to suggesting an optimal crop enterprise combination that will meet the
aforementioned goals of a farm family.
Using data collected from 400 farm households selected in the rural areas of Kebbi
State, in the drier Savannah agro-ecological zone of Nigeria, we applied a Linear
Goal Programming (LGP) technique to model farm-family crop production enterprise.
Through this, optimal crop enterprise combination that would enable smallholder
farmer meet the most important goals was identified. Results from the goal program-
ming revealed that only mix cropping enterprises are feasible. Among the 18 enter-
prises identified, only four enterprises are feasible. All four are cereal-based. These
activities and their hectarage allocations were Millet / Maize / Rice (1.20 ha), followed
by Maize / Guinea corn / Cowpea (0.94 ha), then by Millet / Cowpea (0.16 ha), and by
Maize / Cowpea / Millet (0.04 ha). The minimum cost of this plan is N 6485.16 per
hectare. The result further revealed that some household resources such as land were
in excess of actual household requirements. This suggests that land is not yet the con-
straining factor among the farmers. However, effective farm advisory services on the
efficient allocation of farm resources are important and should be built into programs
promoting increased agricultural productivity among farmers.

Keywords: Drier savannah, linear goal-programming, Nigeria, optimum crop combi-
nation, smallholder farmer
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Increase in the Importance of Ethiopian Pepper Mottle Virus in
Hot Pepper Production in the Rift Valley Part of Ethiopia — Time

to Create Awareness among Farmers and Researchers
TAMERU ALEMU , JOACHIM HAMACHER, HEINZ-WILHELM DEHNE

University of Bonn, Institute for Plant Disease, Germany

Hot pepper (Capsicum annuum) is an economically and traditionally important crop
in Ethiopia. In addition to its export value, the powder form the dried pod is the
main component in the daily diet of Ethiopians. Districts such as Awassa, Alba, Zi-
way, Marko, Boditti, Humbo, Meki, and Koka in the rift valley parts are the major
producing areas of the crop. In these areas, hot pepper serves additionally as income
generating crops for off-farm activities of farmers particularly in the time of cereal
deficit.
Observation showed that the production of the crop has been banned in some years
due to unacceptably high proportion of viral infection. In order to determine and
verify the identity of viruses involved, 400 samples collected from framers field in
2001/2001 cropping season were subjected to different virus identification methods.
The result revealed that 60 % and 10 % of the samples were infected by EPMV alone
and in mixed infection with the other potyviruses respectively.
In order to further undertake applied investigations and reaffirm the results, biological
and serological properties of EPMV were well established. Then, for routine analysis
of more samples antiserum against a sever strain, designated as EPMV-bod3 was pro-
duced. Using this antiserum, 450 samples of hot pepper in the 2002/2003 cropping
season were analysed with DAS-ELISA. The results revealed that 78 % of the samples
were infected with EPMV, confirming its importance in the region.
EPMV has been found to be endemic to Ethiopia. Although information on aspects of
virus-vector relationship under field conditions are still lacking, the conducted studies
revealed that EPMV has many natural reservoirs in the region. In addition, farmers
grow very viruses susceptible varieties. Interviews with farmers also indicated a lack
of knowledge concerning the cause of their crop losses. Trained extension workers
in the field of plant virology who can help farmers in virus diagnosis are lacking.
Combinations of these factors have contributed to the increasing importance of the
virus in the region. It is high time, therefore to make farmers aware of their problem
and to devise suitable management measures against the virus.
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Cassava Leaf Harvesting as Vegetables — A Cause of
Vulnerability of the Crop Plant to Cassava Mosaic Disease and

Eventual Yield Reduction
OLUWOLE ADEBISI ARIYO1, A. G. O. DIXON1, GABRIEL ATIRI2, STEPHAN

WINTER3

1International Institute of Tropical Agriculture (IITA), Nigeria
2University of Ibadan, Crop Protection and Environmental Biology, Nigeria
3Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), Plant Virus Divi-
sion, Germany

The consequence of harvesting young leaves of cassava as vegetable on the vulner-
ability of the crop to cassava mosaic disease (CMD) and on storage root yield was
investigated using 30 cassava genotypes planted in IITA fields located in the humid
forest (Port Harcourt: Onne), forest-savannah transition (Ibadan), southern guinea
savannah (Mokwa), northern guinea savannah (Zaria) and sudan savannah (Mallam-
Madori) agroecologies in Nigeria. Tender apical leaves and shoots of the cassava
genotypes were removed on fourty plants with the same number of plants as control
for each genotype. The treatment effect on vector whitefly infestation, disease inci-
dence (DI) and symptom severity (ISS) of the disease was assessed monthly for six
months and also at the ninth month after planting (MAP). Yield reduction due to this
treatment was calculated as percentage harvest index (HI). Whitefly infestation was
remarkably higher on plants subjected to this treatment than on control plants on all
the genotypes. There was a significant treatment effect (p < 0.01) on DI and ISS on
genotypes 96/0191, TMS 30572, 96/0035 and 4 (2)1425 in all the locations. Signif-
icant differences (p < 0.01) in DI and ISS were observed among cassava genotypes
throughout the period of observation in all locations. There was positive correlation
between DI and ISS on plants of genotypes 96/1039 and ISU. The percentage HI val-
ues on treated plants were remarkably lower than the values calculated for the control
plants at all locations. Harvesting tender apical leaves and shoots of cassava as veg-
etables should be discouraged as it increases the severity of CMD infection in the
regenerating shoots of cassava with attendant storage root yield reduction.

Keywords: Cassava genotypes, cassava mosaic disease (CMD), disease incidence,
harvesting of cassava leaves, symptom severity, harvest index (HI)
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Effects of Straw Management on Soil N Dynamics During the
Dry-to-Wet Transition Period in Rice Based Systems

THUWEBA DIWANI , MATHIAS BECKER

University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany

In the seasonally wet tropics, alternating soil drying and wetting cycles characterise
the dry-to-wet season transition period (DWT) after the harvest of the dry season crop
and before the transplanting of wetland rice. Large soil N losses during DWT have
been shown to occur from lowland fields in Asia and Africa. Particularly under low-
input conditions, this native soil fertility needs to be conserved for crop (lowland rice)
production. Previous field experiments have shown that native soil N losses during
DWT can be minimized through the temporary N immobilization in the microbial
biomass after application of low quality crop residues (e.g., cereal straw). While soil
N conservation may potentially benefit the subsequent crop of rice, too much straw
may lead to N immobilization for longer than desired, resulting in yield reduction.
The effect of different rates and methods of straw application during DWT on soil N
dynamics has been studied under controlled conditions in a greenhouse. Wheat straw
at rates of 1.5, 3.0 and 6.0 Mg ha−1 has been either incorporated or applied as surface
mulch. Soil moisture was gradually increased from 50 % field capacity to full water
saturation during DWTs of varying lengths. The dynamics of soil Nmin, soil microbial
biomass N andin situN2O emissions were quantified at weekly intervals. The growth
and N uptake by a subsequent crop of lowland rice was evaluated. Implications of
various straw management options on the N nutrition of wetland rice will be validated
in participatory on-farm experiments in rice-wheat rotation systems in South Asia.
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The Efficacy of Resistance Inducing Agents for the Control of
Sunflower Broomrape (Orobanche cumana)

ZHI-WEI FAN , HOLGER BUSCHMANN, JOACHIM SAUERBORN

University of Hohenheim, Institute of Plant Production and Agroecology in the Tropics
and Subtropics, Germany

The resistance inducing product BION® (Syngenta) has been demonstrated in trig-
gering defence reactions in crop plants against bacterial, fungal and viral pathogens
but also against parasitic weeds of the genusOrobanche. In this study, pot experi-
ments were conducted under greenhouse conditions to evaluate the efficacy of differ-
ent concentrations of BION and other resistance inducing agents in order to control
Orobanche cumanain sunflower.
The elicitors were applied on sunflower plants (cv. HA 89) grown in pots (13×13×
13cm) as soil drenching three times in intervals of 14 days. Evaluation of disease
incidences as well as biochemical analysis where conducted as described elsewhere.
BION applied in a concentration of 10 mg a.i./pot resulted in a complete inhibition
of infestation of sunflower roots withOrobanche cumana. However, it reduced as
well the weight and size of the sunflower heads of about 70 % in contrast to non-
diseased and untreated controls. BION in 2 and 5 mg a.i./pot controlled about 83.2 %
and 86.9 % of total number ofO. cumanaat the first trial, respectively and in 2.5 mg
a.i./pot controlled about 54.2 % at the second trial. In these concentrations no signifi-
cant effect on sunflower head size was observed.
With the exception of the chemical dichloro-isonicotinic acid (DCINA) none of the
other 14 resistance inducing agents had an effect on the infestation withO. cumana.
DCINA applied in 3 and 10mg/pot reduced the total number ofO. cumanaby 65.5 %
and 100 %, respectively. However, the development of sunflower heads was com-
pletely inhibited.
The results show that the commercially available resistance inducing agent BION is
able to reduce infection withO. cumanawhen applied as soil drench. Applied in
low concentrations the compound even does not reduce the productivity of the crop.
This control method can be significant part in integrated management of the parasitic
weeds of the genusOrobanche.
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Spatial Variability of Indigenous Nutrient Supply for N, P and K
and Impact on Fertilizer Strategies for Irrigated Rice in the West

African Sahel
STEPHAN HAEFELE1, MARCO WOPEREIS2

1International Rice Research Institute, Soil Science/Agronomy, The Philippines
2International Fertilizer Development Centre (IFDC), IFDC-Africa Division, Togo

Even with optimal crop management, spatial variability of indigenous nutrient sup-
plies combined with uniform fertilizer recommendations for large regions can cause
low fertilizer efficiency, low productivity of expensive inputs and high losses to the en-
vironment. Substantial efficiency increases were achieved with site-specific nutrient
management approaches, but the relative importance of different components (field,
region or season specific precision) remained unclear. We conducted a field trial to
investigate small-scale variability of indigenous nutrient supply of N (INS) P (IPS)
and K (IKS) on a three hectare farm and used the field data in subsequent simulation
scenarios to analyze the agro-economic effects of fertilizer management with different
precision levels.
Spatial variability of soil characteristics and of IS on the small area analyzed was
high and covered a large part of the variability found in regional studies within the
Senegal river valley. INS ranged from 19 to 78 kg N ha−1, IPS ranged from 11 to
45 kg P ha−1, and IKS ranged from 70 to 150 kg K ha−1. This caused yield ranges
of 2.2 to 6.0 Mg ha−1 in N omission plots, of 4.1 to 9.8 Mg ha−1 in P omission plots,
and of 5.3 to 9.6 Mg ha−1 in K omission plots. The highest yield in the fully fertilized
treatment was 11.6 Mg ha−1. Simulated potential yield was 11.8 Mg ha−1. Simula-
tions of fertilizer management scenarios were based on observed IS, observed aver-
age recovery rates, and potential yield. Scenarios ranged from high precision and
season specific fertilizer doses to the existing regional recommendation for average
seasonal yield potentials. Highest precision and an economically optimal target yield
resulted in an average yield of 9.6 Mg ha−1 compared to 7.5 Mg ha−1 for the uniform
recommendation. Net benefit from fertilizer use dropped by 19 %. Highest losses
of optimal net benefit were related to non-season specific recommendations (12 %),
whereas lower spatial precision contributed only 7 % to the net benefit loss. We con-
cluded that uniform regional recommendations for agro-ecological zones modified by
crop diagnostics offer the best opportunities to optimize fertilizer efficiency and net
benefits of fertilizer use in intensive irrigated rice.
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Impact of High Temperature and Drought Stress Induced at
Different Growth Stages on Flowering Phenology of Three Maize

(Zea mays) Varieties
DEMELASH KEFALE, SENARATNE RANAMUKHAARACHCHI , M ICHAEL ZÖBISCH

Asian Institute of Technology, Agricultural Systems and Engineering, Thailand

Growth and flowering patterns of three Ethiopian maize varieties (viz. A-511, ACV-6
and Katumani) were tested at five different soil-moisture regimes (i.e., no drought
stress throughout the growth - control, and soil-moisture stress induced at one week
before tasseling, at silking, at grain filling, and throughout the growth). The study was
carried out under field conditions (in Ethiopia) and in a greenhouse (Thailand). Mean
daily air temperatures in Ethiopia were 21°C and in Thailand 28°C.
Under field conditions, the drought-stress regimes significantly modified the flower
development of all tested varieties when compared to the control. Moisture deficit
throughout the growth period prolonged the time to tasseling (p < 0.01). This short-
ened the interval between tasseling and silking (TSI) (p = 0.01). On the other hand,
drought stress induced at one week before tasseling delayed silking (p < 0.001) with-
out an affect on the time to tasseling. This widened the TSI by 36 % (p = 0.016).
In the greenhouse study, induced drought stresses at different growth stages did not
show significant differences in flowering. However, the overall average days to tassel-
ing and silking were reduced by 18 % and 22 %, respectively, while the average TSI
of the three varieties increased by 47 % compared to the experiment conducted under
field conditions. In the greenhouse, the cumulative heat-unit requirement in terms of
growing degree-days (GDD) showed an increase of 9 % for tasseling and 15 % for
silking. The general thermal index (GTI) showed changes of 9 % for tasseling and
−1% for silking.
The response of the three maize varieties to drought stress — due to the changes in
temperature — was significantly different in respect to the time to tasseling and silk-
ing, and the required average heat units for flowering. These are critical determinants
of grain yield of maize.
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Tetranychus evansiin Africa — Status, Distribution, Damage and
Control Options

MARKUS KNAPP1, IVY G. M. SAUNYAMA 2, IBRAHIMA SARR1, GILBERTO J. DE

MORAES3

1International Centre of Insect Physiology and Ecology (ICIPE), Kenya
2Plant Protection Research Institute (PPRI), Zimbabwe
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The tomato red spider miteTetranychus evansiBAKER and PRITCHARD is of South
American origin and was found for the first time in continental Africa on tobacco in
Zimbabwe in 1979. It is specialized on Solanaceae and is currently the most important
dry season pest of tomatoes in southern Africa. However, it has never been identified
correctly from this host until 1998. Currently it is known to occur in South Africa,
Namibia, Mozambique, Zimbabwe, Zambia, Malawi, Kenya, Democratic Republic
of Congo, Somalia, Morocco and Tunisia. Densities of more than 1500 motileT.
evansion the three terminal leaflets of tomato leaves have been found in experimental
fields in Zimbabwe and yield losses of up to 90 % have been recorded from field trials.
Most indigenous natural enemies do not feed onT. evansi. Control with acaricides
often fails in African small-holder environments due to the lack of proper equipment
and application techniques. Field experiments in Zimbabwe showed that pruning and
staking of tomatoes increases the efficiency of acaricide applications, reduces mite
populations and significantly increases tomato yields. A second strategy to control
T. evansiis classical biological control. Surveys on natural enemies have been started
in the mite’s probable area of origin in north-eastern Brazil in 2000. So far, 14 species
of predatory mites and a predatory gall midge (Cecidomyiidae) have been identified
as potential candidates for introductions into Africa. Investigations into the biology of
several candidates are currently ongoing and the first releases in Africa are planned to
start in 2005. The third control strategy is host plant resistance. Laboratory screening
of more than 280 accessions of cultivated tomato and its wild relatives has revealed
13 accessions where mite reproduction is greatly reduced. Investigations on resistance
mechanisms and field trials to confirm the resistance are currently in progress.

Keywords: Africa, biological control, integrated pest management, spider mites,
Tetranychus evansi
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Developing a Standardised Procedure to Screen Lowland Rice
(Oryza sativa) Seedlings for Tolerance to Iron Toxicity

DILYS SEFAKOR KPONGOR1, PAUL L. G. VLEK2, MATHIAS BECKER1

1University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany
2University of Bonn, Department of Ecology and Resource Management, Germany

Despite a rapid expansion of cultivated lowlands, rice production in West Africa lags
behind consumption. Among numerous yield-limiting factors, iron toxicity is one of
the dominant production constraints on the Ulti-, and Alfisols in the humid zone of
the region, accounting for yearly yield losses of about 50,000 tons of paddy. The use
of tolerant rice cultivars is seen to be the most effective means to address Fe toxicity.
However, current varietal development in Asia and West Africa provided few trans-
ferable results (i.e.Fe-tolerant cultivars or breeding lines). Thus, supposedly tolerant
cultivars from Asia succumbed to Fe-stress in West Africa and vice versa. Controlled
and standardized experimental conditions producing repeatable results are required
for varietal screening procedures particularly at seedling stage. A series of phytotron
experiments were conducted to establish and test such a standard screening tool. Con-
centrations of 0–3000 ppm Fe (FeSO4·7 H2O) were applied to two and four week-old
seedlings of known Fe-tolerant (Suakoko-8) and Fe-sensitive (IR317) check cultivars.
Rice seedlings were planted in 1 % slant agar, prepared from Yoshida culture solution
with different strengths. The 330 ml plastic pots were filled with solution medium
and covered with paraffin oil to maintain anaerobic conditions. Different levels of
vapour pressure deficit (air humidity of 60–65 %) were used in the phytotron. An ad-
ditional set of Fe-tolerant and sensitive rice varieties from Ghana was used to validate
the set-up. Expression of leaf bronzing symptoms was scored between one and four
days after Fe addition and dry biomass and Fe content in shoot were determined. In
both two and four week-old rice seedlings, a leaf-scoring three days after applying
2000 ppm Fe II provided the best visual differentiation of the test cultivars. Increas-
ing the vapour pressure deficit from 60 to 65 % air humidity in the phytotron tended
to increase leaf iron uptake in the sensitive cultivar. Plotting the iron content in the
leaf tissue against the leaf bronzing score allowed for a differentiation of cultivars
into sensitive, tolerant includers and tolerant excluders. It may be concluded that the
proposed culture set-up allows within three days of Fe II addition to two and four
week-old rice seedlings to reliably differentiate tolerant from susceptible cultivars. A
validation using a wider range of cultivars and breeding lines and further studies on
the effect of the vapour pressure deficit are required.
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Variation in Fruit Quality of Different Salak Genotypes ( Salacca
zalacca) from Indonesia
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many

Salak fruit is called “snake fruit” due to the appearance of the fruit skin, which resem-
bles to the structure and colour of a snake skin. It is a small drupe (about 5 cm in
diameter) with an aromatic and sweet flavour.
In Indonesia, salak has been cultivated across the islands and used as a food source for
a long time ago. Among about 22 cultivars of salak, “pondoh” is the most promising
because of its superior quality. In order to enter the worldwide market, the knowledge
about post-harvest quality of the fruit is a very important aspect.
The purpose of this study was to investigate the nutritional valuable compounds, e.g.
dietary fibres (pectin, lignin, hemicellulose, cellulose) and carbohydrate fractions
(fructose, glucose, sucrose) of 4 different salak cultivars, i.e. “Pondoh Super”, “Pon-
doh Hitam”, “Pondoh Manggala” and “Gading Jawa”. These compounds were related
to quality attributes of the fruit and provide information on physiological and textural
properties of salak.
Total dietary fibres (insoluble dietary fibre and pectin) of “Gading Jawa” was the
highest (93.5 mg/g dry matter (DM)) followed by “Pondoh Super” (69.7 mg/g DM),
“Pondoh Hitam” (63.3 mg/g DM) and “Pondoh Manggala” (63.3 mg/g DM), respec-
tively. Salak Pondoh tended to contain more crude fibre and hemicellulose (which
varied from 19.6–22 mg/g DM and 4.1–7.2 mg/g DM, respectively) than those of
“Gading Jawa” (18.2 mg/g DM and 3.9 mg/g DM, respectively). No significant dif-
ferences of pectin content were found among all 4 salak cultivars, except the water-
soluble pectin fraction of salak pondoh (which varied from 12.8–15.8 mg/g DM) be-
ing higher compared with that of “Gading Jawa” (9.88 mg/g DM). On the other hand,
total carbohydrate of “Pondoh Hitam” was the highest (734.83 mg/g DM) followed
by “Pondoh Manggala” (719.51 mg/g DM), “Pondoh Super” (687.23 mg/g DM) and
“Gading Jawa” (652.92 mg/g DM), respectively. The high values of the dietary fibres
and carbohydrate fractions reflected not only the high nutritional value, but also the
sensory and textural quality compounds which will be discussed in detail.
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Potassium Management for Irrigated Lowland Rice on Degraded
Soils in the Red River Delta of Vietnam
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The Red River Delta of North Vietnam is among the most densely populated rural
areas in the world, averaging 1000 inhabitants per km2. Land holdings are small,
resulting in highly intensive agricultural practices and the extensive use of external
inputs. Three to four crops per annum are cultivated in a single field with rice as
the predominant species. The research presented here, focused on degraded soils that
occupy about 20 % of the total cultivated area. Low inherent nutrient supply and
organic matter contents characterize those soils that developed on old alluvium along
the fringes of the Delta. Light soil texture and low nutrient holding capacity call
for new approaches in potassium management in order to improve the efficiency of
application and consequently the financial return of the cash poor farmers living in
the area.
It is current practice that all straw is removed from the field after harvest, resulting in
large K exports. Straw is used as animal feed and bedding, as well as fuel for cooking
and part is returned to the field as farmyard manure. The sustainability of current
fertilizer practices was assessed through nutrient balances in a long-term cropping
system experiment. Nutrient availability was measured with resin capsules during the
period of highest uptake by rice. Results indicate NPK availability in high to medium
range and positive effects of residue incorporation.
It was hypothesized that due to the sandy nature and low CEC of the soils large leach-
ing losses of K are likely to occur. Initial results indicate that a split-application of
K results in significant higher rice yields in the wet season. A late K application at
flowering tended to improve grain filling and also increased yields. However, during
the dry season, when the yield potential is higher than in the wet season, no response
to K fertilizer application was observed. The causes for this are currently investigated.
It is suggested the K supplied by irrigation water was sufficient to attain the current
yield level of 5.5 Mg ha−1. Magnesium and micronutrient deficiencies could then be
the main yield-limiting factors during the dry season.

Keywords: Leaching, maize, nutrient balances, nutrient uptake,Oryza sativa, residue
incorporation, rice straw, soybean, split application
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Rice Cropping Systems and Possibilities for their Improvement in
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Rice (Oryza sativaL.) is by far the most important staple for the 48 million people
in Myanmar (formerly Burma) of whom 75 % directly depend on farming. National
average grain yields of 2.8 t ha−1 are relatively low and little is known about the actual
inputs used and constraints limiting rice productivity in this country. To identify yield
constraints, input intensities and general practices of rice cultivation in Myanmar, an
on-farm survey was conducted in 2001 and 2002. Six townships of lower Myanmar
and three townships of upper Myanmar were selected. They represented the most
important areas of rice production with approximately 80 % of the national rice output.
A subset of these sites and a few additional sited were revisited in 2002 to verify
the results obtained in the previous year. The survey included five to six randomly
selected farmers per site who grew the popular rice variety Manawthukha. These
farmers were interviewed using structured questionnaires comprising questions on
soil fertility, observed diseases, and their socio-economic status. In addition each
field was assessed for incidence and severity of diseases and pests. Plant sampling
occurred at the end of the season (November) to determine straw and grain yields.
The results revealed that irrespective of farm size about 65 % of the rice was grown
under rainfed conditions. Around 90 % of the farms< 2 ha and 70 % of the farms
with a farm size of> 2 ha used rice double cropping. Three rice crops per year were
only grown on larger farms. The use of mineral fertilisers increased and pesticide use
decreased with farm size. Only about 18 % of the farmers applied herbicides, but 71 %
used fungicides and/or insecticides. Very few insect pests were observed in the fields.
Most widespread (with highest incidence) and severe was sheath blight (Rhizoctonia
solani KÜHN). However, if bacterial leaf blight (Xanthomonas oryzaepv. oryzae)
and sheath rot (Sacrocladium oryzae) occurred, their incidences were often high. A
surprisingly high incidence of false smut (Ustilaginoidea virens) was found in two
fields, but it remains open to further investigation under which conditions this disease
may cause epidemics in Myanmar.
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Occurrence of Millipedes by Example ofSpinotarsus caboverdus
on Cape Verde

BEATA NASCIMENTO, HELGA SERMANN, CARMEN BÜTTNER
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Germany

The speciesSpinotarsus caboverdushas been falling into disrepute for 20 years as a
pest of many plants which are important for the food of the inhabitants of the Cape
Verde. S. caboverdusis an example of diplopods that was spread by people through
trading. It does not only live on all kinds of vegetal waste materials, but also at-
tacks crop plants like potato, pumpkins, tomatoes, cassavas, melons, ripe strawberry,
cabbage, germinating beans and corn. The speciesS. caboverdusprefers fruits like pa-
payas, mangos, bananas and pineapple and heavily damages them due to its massive
presence.
Through laboratory breeding and field investigations we can answer some questions
about millipede reproduction processes and life cycle. We were able to ascertain
that the speciesS. caboverdusproduces one generation per year on the Isle Santo
Antao. Adults are present throughout the whole year but the maximum number of
them seems to be in June, July and August. Under lab-conditions adults can live up
to 8 months. In this time they are frequently changing their place to find food plants
and best conditions for reproduction. During the first four phases the juveniles remain
in the ground and use mainly dead organic matter as food. The later juvenile stages
can also be found on plants in or on the soil’ surface. The whole development of the
juveniles takes 7 months.
This pest is problematic due to the high population density.S. caboverdususes very
well the ecological conditions of the island to its advantage. The mountainous charac-
ter of the island Santo Antao with its humid microclimate is especially suited for the
preservation of the species during the dry season. The traditional irrigation system
forms optimal conditions for reproduction and early development. Thus, they reach a
high reproduction rate and through the strong mobility we find a permanent spread of
the species. In additional to this, Millipedes have few predators or parasites on Cape
Verde which can effectively control density of their population. These circumstances
are the reason for a constant high population density across the island Santo Antao
since its first detection in 1987.
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Nitrate Reductase Activity in Rice as Related to Weed
Competitiveness

MAURICE OUKO, FOLKARD ASCH, MATHIAS BECKER
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Traditional and improved rice cultivars (Oryza sativaL.) belonging to two groups of
Asian rice (japonica-upland and indica-lowland), were studied for weed competitive-
ness. Rice was grown under controlled conditions in hydroponics using a modified
Yoshida nutrient solution. As an indicator for weed competitiveness we used the ac-
tivity of the enzyme nitrate reductase (NRA) which allows the rice to take up nitrogen
under aerobic upland conditions. NRA of the 4 rice genotypes was tested under differ-
ent nitrogen nutrition regimes representing upland (40 ppm of NO3), lowland (40 ppm
NH4) and hydromorphic (20 ppm NH4 and 20 ppm NO3) rice cropping systems.
Rice varieties appeared to be adapted to the ecological conditions for which they were
selected. The upland adapted genotypes showed higher NRA under NO3 nutrition
and little NRA with NH4 nutrition whereas the lowland adapted varieties showed
relatively low NRA with both NH4 nutrition and NO3 nutrition.
Improved lowland types showed low NRA when grown in either NH4 or NO3 medi-
ums, however very high levels of enzyme activity were observed for improved upland
adapted types.
Lowland weed types such asEchinochloa crus-pavonisandCrotolaria spp. show lim-
ited NRA under NH4 or NO3 nutrition, with slightly higher activity observed when
the medium contained both NO3 and NH4. Those weeds adapted to upland condi-
tions such asEuphorbia heterrophylaandZea maysshowed relatively high NRA in
NO3 medium as compared to NH4. However, in all cases the NRA of the traditional
rice cultivars was higher than that of the weeds. The NH4NO3 treatment resulted in
highest NRA for the broad leafed weeds, while the in the narrow leafed varieties NRA
responded to NO3 treatments. All enzyme activity was measured in vivo in leaf tissue.
In all cases, higher RNA resulted in greater accumulation of plant biomass indicating
better nutrient acquisition efficiency. This study concludes that it is possible to relate
leaf NRA to plant biomass accumulation, giving NRA the potential of a screening
tool for weed competitiveness in rice.

Keywords: Enzyme activity, rice cropping systems, screening, selection, upland
weeds

Contact Address: Maurice Ouko, University of Bonn, Plant Nutrition in the Tropics and Subtropics,
Am Jesuitenhof 1/012, 53117 Bonn, Germany, e-mail:maure_75@yahoo.com

108

maure_75@yahoo.com


Subsession 2a: Crop Production, Processing and Trade of Products — Posters

Optimizing Agricultural Product Utilisation from Small-Scale
Farm Production — The Case of Neem in Sudan

JOHANNES PESCHKE

Humboldt-Universität zu Berlin, Development Planning and Project Management, Ger-
many

The small quantities produced, personnel capacities, uncertainty and risk faced by
the rural households usually limit the marketing range of the surplus production in
developing countries. Some of these products are highly demanded on national and
international markets but cannot be channelled into these markets because of missing
or inappropriate marketing schemes. Various approaches in the past were developed
under the prerequisite of large production schemes and quasi-monocultural environ-
ments. These approaches do not meet the requirements for the utilization of agricul-
tural products from Small-Scale Farm Production.
The presented study has investigated the opportunities and worked out a methodology
to assist in planning and setting up marketing schemes for the utilization of widely
distributed already available farm products from small-scale farm households on the
case of Neem in Sudan. The study incorporates environmental, economical and social
determinants and their spatial distribution optimizing a marketing scheme in order to
benefit a private sector company, demanding the product and carrying out the invest-
ment as well as the producers, owning and supplying the agricultural products. The
model rests basically on the supply demand equilibrium. This equilibrium is extended
by spatial and environmental determinants on both sides of the equilibrium equation.
The supply and demand meet locationally in Collection Centres which are satellite
stations spatially distributed depending on the potential production in certain areas.
The different characteristics of the supply and the demand assign an interface function
to the collection centres joining a modern economy favoured by the company and a
traditional economy favoured by the farm households. Furthermore, the collection
centres have to fulfil a buffer function smoothing the seasonal supply by the producers
and the continuous demand from the company. The only way to fulfil this buffer effect
is the decentralization of the production line through the company.
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Cotton-Basil Intercropping — Effects on Pest Infestation, Yield
and Economical Parameters in a Biodynamically Managed Field

in Fayoum, Egypt
CHRISTIAN SCHADER, JOHANN ZALLER , ULRICH KÖPKE
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In many countries, cotton is traditionally intercropped with other plants in order to in-
crease yields and control pests. We tested the effects of intercropping cotton (Gossyp-
ium barbadense) and basil (Ocimum basilicum) on pest infestation, yields, and eco-
nomical parameters in the Governorate of Fayoum, Egypt. Basil, which is known for
its repellent effect on various insect pests, was mixed with cotton in three different
area fractions (no medium and high basil fraction) and two row distances (60 and
90 cm) using a substitutive design. Compared to the non-intercropped plots, cotton-
basil intercropping significantly reduced total pest infestation and led to a 50 % re-
duced abundance of the pink bollworm (Pectinophora gossypiella). Our data also
show that basil affected the movement and abundance of the beneficial epigeic fauna
(e.g.,Coleoptera, Araneae, Gryllidae, Salientia) into the cotton areas: abundance of
the epigeic fauna was 30 % higher in the neighborhood of adjacent basil strips than in
the centre of the cotton plots. Since neither basil intercropping nor different row dis-
tances affected microclimatic parameters in the experimental plots, we assume that
both a basil-induced repellence against pest insects and a stimulation of beneficial
epigeic fauna might be responsible for the lower pest infestation in intercropped plots.
No correlation between pest infestation and cotton yields could be detected. Despite
an up to 33 % reduced area of cultivated cotton in the intercropped plots, seed cotton
yield was not affected by intercropping. A wider row distance significantly reduced
the number of cotton bolls per area, however increased boll mass and cotton yield
per plant thus resulting in similar seed cotton yield per hectare than with narrow row
distance. A wide row distance also increased the abundance of spiders and crickets,
however did not affect weed abundance. With the exception of the treatment “inter-
cropping with low basil fraction and wide row distance”, intercropping resulted in
higher total revenues and gross margins compared to single cotton cropping. Our
results demonstrate the high potential of intercropping cotton with basil in order to
achieve a reduced pest infestation while concurrently increasing gross margins.

Keywords: Cultural pest control,Earias insulana, Gossypium barbadense, mixed
cropping,Ocimum basilicum, Pectinophora gossypiella
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Fixation and Release of Ammonium in Paddy Soils after Flooding
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Poor utilization of N fertilizers by rice plants seems to be largely due to N losses from
the soil plant system and through denitrification, leaching, runoff and NH3 volatiliza-
tion. Therefore, the primary aim of improved N management is to minimize transfor-
mation processes that result in N losses and to maximize N uptake. One important
transformation process, which leads to a temporary immobilization of fertilizer N as
well as of NH+

4 from the deamination of organic N compounds, is the fixation of NH+
4

ions by 2:1 clay minerals. However, factors which may have an impact on fixation
and release of ammonium in paddy soils are still poorly understood. It is assumed
that NH+

4 fixation might be promoted by the decreasing redox potential in flooded
soils, because of the reduction of structural Fe III, causing an increase of the negative
charge of certain clay minerals. However, since rice plants are able to secrete O2 into
the rhizosphere, which may oxidize Fe II to Fe III, it seems possible that the release
of fixed NH+

4 might be promoted by rising the redox potential in the vicinity of the
roots.
A series of model experiments were conducted to establish the effect of O2 secretion
from imitated rice roots on the availability of non-exchangeable NH+

4 and N uptake
by imitated rice roots under flooding conditions. The soil was flooded and incubated
at 30°C. A special apparatus was used to imitate O2 secretion and N uptake by rice
roots. A PVC pipe sealed with a nylon net at one end was inserted into the soil. One
week after flooding air was pumped into the PVC pipe by a gas dispenser to imitate
O2 secretion from rice roots. To simulate N uptake a nylon net bag filled with an ion
exchange resin mixture was placed in the PCV pipe. Results on the influence of the
redox potential on the fixation and release of NH+

4 and N uptake will be discussed.
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Investigation of Pathogens for Biological Control of Parthenium
Weed (Parthenium hysterophorus) in Ethiopia
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Parthenium is an exotic invasive annual weed believed to be introduced to Ethiopia
in 1970s and has currently spread to the most part of the country. An exploratory
field survey and laboratory studies on pathogens associated with parthenium was stud-
ied from 1998 to 2002 in order to provide information on future implementations of
biological control in an integrated parthenium management.
A number of fungal isolates were obtained from seed and other plant parts of parthe-
nium weed of which putative pathogenic fungal isolates were species of the genus
Helminthosporium, Phoma, Curvularia, ChaetomiumandAlternaria. The two most
important diseases associated with parthenium were the rust caused byPuccinia ab-
rupta DIET. & H OLW. var. partheniicola(JACKSON) Parmelee and the phyllody
caused by Faba Bean Phytoplasma Group (FBP). The rust was commonly found in
mid altitude (1500–2500 m) with incidence from 5 to 100 % while phyllody was ob-
served in low to mid altitude regions (900–2300 m) of Ethiopia with incidence of
5–75 %.
The individual effects of the rust and phyllody diseases on parthenium weed morpho-
logical parameters and seed production capacity showed that the rust disease reduced
mean plant height, number of leaves per plant, leaf area, number of branches, dry
matter yield at maturity and number of seed produced by 11 %, 22 %, 28 %, 13 %,
25 %, and 43 %, respectively. On the other hand, phyllody disease significantly re-
duced mean plant height, leaf area and seed production by 29 %, 81 %, and 85 %,
respectively.
Phyllody phytoplasmaandPuccinia abruptawere successfully infecting parthenium
weed in many infested areas of Ethiopia with significant reduction on morphologi-
cal parameters and seed production in the field. Hence, they are potentially useful
as components of integrated parthenium management after further confirmation of in-
sect vectors that transmit phyllody, and of host range of phyllody disease to related
economic plants in Ethiopia.
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Effects of Cropping Intensity on Rice Production in Myanmar
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In the Southeast Asian country of Myanmar population pressure presently leads to
a widespread intensification of the irrigated rice production through increased appli-
cation of mineral nitrogen (N), higher cropping frequencies and the use of modern,
high yielding cultivars. To determine the effects of such changes in the production
system on the sustainability of rice production, a multi-factorial soil fertility experi-
ment was established in early 2001 at two contrasting field sites. The objectives of
this project were(i) to identify the yield constraints and N use efficiency in paddy
rice, (ii) to understand the causes and site-specific variation of these constraints and
(iii) to develop management strategies to overcome such constraints to increased rice
production based on a holistic understanding of the soil-plant continuum. Three crop-
ping sequences were established representing different intensities of rice cultivation:
rice double cropping with fallow, rice double cropping with a legume (black gram,
Vigna mungoL.) in the third season and rice triple cropping. Fertility treatments were
2 t ha−1 straw or the equivalent in ash combined with 40 to 120 kg N ha−1 in var-
ious split application schemes. Increased application of N led to increased disease
incidence, but these effects were site-specific and likely reflected more complex in-
teractions with soil properties. Overall, disease pressure was higher at Hmwabi in
southern Myanmar (2300 mm annual rainfall; clayey loam) than at Yezin in the up-
per part of the country (1310 mm; sandy loam) but fertility treatments increased the
pressure only at Yezin. Treatments-induced differences in rice yield varied greatly
between sites with immediate yield increases following N addition at the more sandy
site of Yezin in central Myanmar. At the Hmwabi site with higher rainfall, however,
straw addition seemed to hamper the effects of N at low levels. Overall, there was
no difference between straw and ash application nor any interaction of these treat-
ments with N-application during the first four seasons. However, over time straw,
split N-application and cropping system effects interacted significantly indicating that
cropping system effects on N-use efficiency needed time to built up.
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Effects of Manure Quality and Application Forms on Soil C and N
Turnover in a Subtropical Mountain Oasis — A Laboratory

Simulation of Agricultural Practices
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Our knowledge of the agricultural sustainability of the millennia old mountain oasis
in northern Oman is restricted in particular with respect to C and N turnover. For this
reason, a laboratory study was conducted to analyse the effects of rewetting and dry-
ing on microbial biomass and activity after adding organic fertilisers, to investigate
the effects of a local practice where organic fertilisers are initially mulched and later
incorporated into the soil, and to evaluate the relationships between C and N miner-
alisation rates and quality indices for different age types of manure. During the first
9 d “mulch” period, the content of extractable organic C decreased by approximately
40 % in all 4 treatments. During the second 9 d “incorporation” period, this fraction
decreased insignificantly in the NIL and old manure treatment and by a further 10 % in
the young manure and faeces treatment. The NIL and the old manure treatment form
the first pair with a low percentage (0.3 % in 18 d) of organic C evolved as CO2 and
a considerable percentage of total N mineralised as NH4 and NO3 (1 % in 18 d), the
young manure and faeces treatment form the second pair with a high amount (0.5 %
in 18 d) of organic C evolved as CO2 and no net N mineralisation. During the first
9 d period, the microbial biomass C content increased by approximately 150 % in all
4 treatments. During the second 9 d period after incorporation of the organic fertilis-
ers, no further increase was observed in the NIL and young manure treatments and a
roughly 30 % increase in the other two treatments.

Keywords: CO2 evolution, drying and rewetting, microbial biomass, N-mineralisa-
tion, substrate quality
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Microbial Performance in Soils of a Sub-Tropical Mountain Oasis
in Oman Abandoned for Different Time Periods
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Little is known about the agricultural sustainability of the millenia old mountain oases
in northern Oman. To elucidate the coherence between the length of a fallow period
and microbial performance, samples of 11 terrace soils abandoned for different time
periods were collectedin situ. These samples were transferred to Germany, rewet-
ted and incubated for 30 days in the laboratory. The best coherence between esti-
mated fallow age and soil microbial properties was revealed by the microbial biomass
C-to-soil organic C ratio, which declined with decreasing availability of substrate to
the microorganisms. Similar close relationships to the estimated fallow age could be
drawn from the microbial biomass N-to-total N ratio and the contents of microbial
biomass C and biomass N. Poor indicators of fallow age were all soil organic matter
related properties, such as the soil organic C content or the soil C-to-N ratio. During
the 30 day incubation following rewetting, relative changes in microbial activity (res-
piration, N mineralisation, N fixation) and biomass (C and N) indices were similar
for the 11 terrace soils. The decline of a certain microbial community was reflected
by increasing concentrations of extractable organic C and organic N in combination
with a decreasing concentration of inorganic N. Growth was indicated by the opposite
behaviour of all three fractions. This study was part of a larger project focusing on the
sustainability of oasis systems, especially with respect to the question of how the cur-
rent levels of agricultural inputs affect C and nutrient balance under regular irrigation
and high ambient temperatures.

Keywords: Arid climate, CO2 evolution, fallow, microbial biomass, N-mineralisa-
tion, rewetting
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Public Health and Social Implications of Water-Related
Innovations

HANS-JOCHEN DIESFELD

Deutsche Gesellschaft für Tropenmedizin und Internationale Gesundheit, Germany

Water and Health: Both words stand for extremely complex and inter-related systems.
The interrelationship between freshwater ecosystems and human ecosystems, and the
problem of safeguarding the health of the two systems will be discussed.
Public Healthdescribes health as a public good and human right, and in the context of
this paper ecological, political, technical, managerial social and cultural determinants
in relation to water and health of the community at large.
Water-related Innovationsrefer to domestic water supply, water for agriculture, ani-
mal husbandry and food production, but also to disease prevention and control, sanita-
tion, urbanisation, mining, industrialisation and energy production but also to disaster
prevention and management — and their effects on health.
Users of freshwater resources, once they are scarce, are competing both at local as
well as higher economic and political levels. Increases in population and population
density mean an increasing demand on water and more waste water and ecosystem
pollution. Innovations with respect to water supply, with all good intentions to im-
prove quality and/or quantity of water for human consumption, may have unexpected
effects on health.
The integral role of water in the process of development and poverty reduction has
been recognised over the last two decades, with several international agreements spec-
ifying targets on water supply and sanitation, dating back to the UNICEF 1980 In-
ternational Water Supply and Sanitation Decade (IWSSD). Only recently in 2003,
UNESCO published a joint report by 23 UN-agencies concerned with fresh water
(UN-World Water Development Report, 2003), in which all aspects of “Water for
People and Life” have been addressed and the role of water for poverty reduction,
better health and economic growth has been acknowledged.

Keywords: Water related innovations, water consumption, water demand
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Aspects of Water Resource Management and Hydrosolidarity on
the Level of Farming Systems and Households in the Eastern

Jordan Valley
ASEM NABULSI , HEINZ-PETER WOLFF

University of Hohenheim, Institute of Agricultural Economics and Social Sciences in the
Tropics and Subtropics, Germany

Growing water demand in all economic sectors of the Near Eastern countries in-
evitably presses for a change in the allocation of the scarce water resources in terms of
quantity and quality. Agriculture, as the current principal consumer of freshwater, will
not only face a reduction of water supply but also a rising share of low quality water,
which originates from the increased freshwater consumption in other sectors. Meet-
ing this challenge demands a management of water resources that considers simulta-
neously social imperatives, environmental sustainability and changes in the sources of
living standard for farm/household systems and the livelihood of rural communities.
Hydrosolidarity, as a conclusive term for ethic principles in water distribution, has
only room for manoeuvre if a balanced development for all actors and stakeholders in
the concerned regions can be attained. The Jordan Valley is the smallest of the four
large-scale watersheds in the Near East and allows thus for relatively clear and repre-
sentative analyses of quantitative relationships between water users and their depen-
dencies on water resources. On the Jordanian side, adjacent urban areas, in particular
the capital Amman, compete to an increasing degree for surface water from rivers and
dammed temporary creeks, which provide the principal source of water for irrigation.
Treated wastewater from the urban areas adds an increasing component to the overall
water balance of the Valley, but remains an ambivalent issue due to suspected negative
impacts on soils, groundwater and the quality of agricultural products. The analysis
of 137 representatively selected farming systems and agricultural enterprises in the
middle and northern part of the Valley allowed for a first estimation of the potential
impacts from changing water quantities and qualities on the economic success and
living standard of the different types of concerned households. The results show that
pursuing the goal of hydrosolidarity, which considers the rights of the weaker mem-
bers of the population as well as measures against the increasing damage to natural
resources and habitats, demands for a management that goes beyond the boundaries
of the watershed and combines the development in agriculture with the growth in the
other economic sectors.

Keywords: Farming systems, hydrosolidarity, Jordan Valley, water resource manage-
ment
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Decision Support Based on Bio-Economic Simulations for
Irrigated Agriculture

JOAO CARLOS F. BORGESJR.1, BETTINA HEDDEN-DUNKHORST1, PAULO

AFONSOFERREIRA2

1University of Bonn, Center for Development Research (ZEF), Germany
2University of Viçosa, Agricultural Engineering, Brazil

Irrigation has been fundamental to guarantee the supply of agricultural products. Its
importance increases with world demographic growth. The benefits of irrigation are:
larger economic returns to agricultural activities due to higher productivity, expansion
of the agricultural frontier, improvement of economic conditions for rural communi-
ties, and others. The establishment of drainage systems in wet areas brings similar
benefits as irrigation. In dry areas, where irrigation is practised, drainage is an effec-
tive measure to control salinity, a problem faced by the majority of irrigated areas.
The need for the integration of irrigation and drainage in the design and management
of projects is evident. An appropriate soil-water-plant-salinity management is impor-
tant to guarantee sustainable agricultural production at high levels. Unfortunately,
appropriate management is often lacking. Computer simulation models can be ef-
fective decision support tools for the design and management of irrigation projects,
apart from contributing to agrotechnology transfer. However, few models of this kind
are applicable in developing countries. One of the causes is the lack of a sufficient
database.
This paper introduces a computational model for decision support for irrigated agri-
culture. Its flexible input data base turns it appropriate also for developing countries.
The model is applicable to different scales ranging from production units to irrigation
perimeters.
Components of water balance in root zones are calculated on a daily basis. Crop
yields are predicted, considering stresses due to root zone water deficit or excess, and
soil-water salinity. Based on these estimates and additional major economic param-
eters, financial and economic analyses are carried out. Optimization procedures are
applied for different production scenarios, considering water, labor, area and market
constraints.
The model, which is currently in its testing phase, has been applied to projects in dif-
ferent regions in Brazil. Its potential as a decision support tool for irrigated agriculture
and technology diffusion in other situations is now verified.

Keywords: Computer simulation model, crop yield, economical analyses, soil-water-
plant-salinity management
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Salinity in Irrigated Rice — Differentiation between
Environmental and Salinity Effects on Yield Gaps

FOLKARD ASCH

University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany

In many semi-arid environments, irrigated rice is grown along the major river systems
as the only staple crop that is not rain fed. Semi-arid environments are characterized
by a strong seasonality, normally a distinct rainy season and an off-season with little
rainfall and extreme temperature amplitudes. Any crop grown in those environments
needs to be adapted to the climatic conditions and often climate alone is responsible
for large gaps between potential and actual yield. Salinity effects are known to be
influenced by climate. Dry conditions and high vapor pressure deficits increase the
stress for the crop, whereas humid condition mitigate stress effects. It has often been
observed, that salinity induced yield gaps differ among the two major seasons. The
aim of this study is to identify yield component traits, that are just affected by the
climatic conditions, just by salinity or by a combination of both. Ultimately, knowing
which of the parameters contributing to a salinity induced yield gap is affected by cli-
matic conditions and which is not, leads to the selection of better adapted rice varieties
to both moderately saline and sub-optimal climatic conditions. Yield and yield com-
ponents of 54 rice varieties were studied under fresh-water and saline water irrigation
for six seasons in the semi-arid conditions of Sahelian Senegal. Potential yield was
calculated by season for both treatments on the basis of a 100 percent performance of
all yield components. Climatic effects on yield were calculated from changes in yield
gap composition from one season to the next, salinity effects were determined from
changes in the yield gap composition between the treatment within one season. The
results are discussed with regard to selection and breeding strategies.

Keywords: Breeding, climate effects, salt stress, selection tools, yield components
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Is the Transpiration History of Rice Leaves Indicative for the Salt
Load of Individual Leaves?

FOLKARD ASCH, KESHAV P. DAHAL , UDAY SANKAR DAS

University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany

The question raised in the title was already once answered negatively by an English
group working on rice seedlings using a tracer for water use. However, that study
concentrated on leaf blades only. Our earlier work has shown, that leaf sheaths and
leaf blades of field grown irrigated rice subjected to salinity differ in sodium accumu-
lation. After the appearance of the leaf, the leaf sheaths accumulate sodium, whereas
the little sodium is found in the leaf blades. With the leaf fully expanded, leaf sheath
accumulation of sodium slows down, whereas leaf blade accumulation of sodium in-
creases. Through sequential transpiration measurements on the same leaf, we are now
able to accurately estimate the water use of individual leaves through their life cycle
and through sequential sampling throughout the life cycle of the plant, we know the
accumulation of sodium in the leaf sheaths and blades of any particular leaf.
Based on the overall water-use of the plant and the share of the leaf area of any indi-
vidual leaf of the total leaf area, combined with the results on stomatal conductivity
from the sequential transpiration measurements, we know how much water passed
through any leaf sheath and blade of the particular rice plant. Since water is the car-
rier for sodium in transpiration-driven xylem transport, the amount of sodium passing
through those tissues can also be known. In our study we compare two rice varieties
differing in salinity resistance. Individual leaf water-use and salt uptake will be calcu-
lated for sequential leaves. The results will be presented and discussed.

Keywords: Leaf appearance, leaf sheath retention, sodium uptake, stomatal conduc-
tance, water-use
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Water Use Efficiency and Maize Productivity in Ouémé Supérieur,
Benin

GUSTAVE DAGBENONBAKIN , JUERGENBURKHARDT, HEINER GOLDBACH

University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany

The imbalance between soil nutrient input and nutrient output, the degradation of soil
by erosion and decline of soil organic matter, the increasing invasion of agricultural
fields by weeds such asStrigaandImperataspp. and the very low crop productivity
are the observed results of low soil fertility. Due to the low crop productivity and
high evapotranspiration caused by the above factors, water use efficiency of the crop
is also affected. Practical methods to reduce evaporation from soils and to conserve
water could be the use of organic matter and mineral fertilizer. The aim of this work
conducted in Ouémé supérieur in the northern part of Republic of Benin is to study
the effect of organic matter and mineral fertilizer on water use efficiency of maize.
Field experiment was established in 2002 on three sites (Doguè, Wèwè and Bétérou),
using a complete random block with four treatments and eleven replicates distributed
in theses sites. Treatments were: farmer’s practice (T0); 10 T ha−1 of mulch (T1);
75 kg ha−1 N, 40 kg ha−1 P2O5, 24 kg ha−1 K2O (T2) and 10 T ha−1 of mulch with
75 kg ha−1 N, 40 kg ha−1 P2O5, 24 kg ha−1 K2O (T3).
Water use efficiency was determined by the ratio between the yield or above ground
biomass and the actual evapotranspiration (ETA). ETA was estimated using gravimet-
ric humidimetry and tensiometry methods, and was partially measured by the aerody-
namic method. Higher yield and WUE (grain, cob and straw) were obtained with T2
and T3. Statistical analysis showed a significance difference between treatments for
grain and its WUE (T0 and T3), for straw and its WUE (T0 and T2; T0 and T3), proving
that water use efficiency is highly affected by mineral fertilizer and the combination
of mineral fertilizer and mulch.

Keywords: Evapotranspiration, gravimetric humidimetry, tensiometry, water use effi-
ciency, Benin
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Effects of Salinity on Tiller and Leaf Number, Leaf Appearance
Rate, and Leaf Duration in Rice

KESHAV P. DAHAL , UDAY SANKAR DAS, FOLKARD ASCH

University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany

Salinity effects on leaves observed in field trials, are generally reported by identifying
the youngest fully developed leaf and relating to any other leaf starting from here. In
Studies under controlled conditions leaf positions are identified and numbered by ap-
pearance. However, those studies generally concentrate on young seedlings without
additional tillers. Hence, in field trials including sequential samplings of different leaf
levels, the identification of the leaf position according to the developmental sequence
is virtually impossible. The issue is further complicated when control plants are to be
compared with stressed plants. The leaf appearance rate of rice plants subjected to salt
stress is likely to differ from non stressed plants, as is the duration of physiological
activity of individual leaf positions. We studied appearance rate and life cycle of in-
dividual tillers and leaves in two irrigated rice varieties differing in salinity resistance
grown in hydroponic culture in a greenhouse. Treatments comprised two salinity (0
and 60 mmol NaCl) and in combination three potassium treatments (20, 40 and 80
ppm). Tiller number and leaf number was reduced in all salinity treatments for both
varieties. Higher potassium concentration in the culture solution resulted in larger leaf
area and higher tiller number in the control treatments as compared to lower potassium
concentrations. Salinity increased senescence rate of individual leaves and shortened
significantly the physiologically active period. We developed a rating system for leaf
senescence to accurately describe the development stage of any individual leaf inde-
pendent of the treatment. Results on the effects of salinity on leaf appearance rate and
leaf duration will be discussed.

Keywords: Leaf development, leaf senescence, potassium nutrition, salt stress, tiller-
ing patterns
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Concept Models to Simulate Salinity Effects on Leaf Appearance,
Duration and Transpiration in Rice

UDAY SANKAR DAS, FOLKARD ASCH, KESHAV P. DAHAL

University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany

Rice varieties subjected to salinity have different strategies to cope with the stress.
The most prominent strategies are avoidance or tolerance of critical salt levels in ac-
tive tissues. More often, however, a combination of avoidance and tolerance traits
is observed, due to the high agronomic performance desired of the cultivars in ques-
tion. In this respect, the most critical question for the selection of salinity resistant
rice varieties is, apart from agronomical considerations, how does the plant cope with
the salt that it could not avoid taking up? Here two considerations are important:
(1) what is the individual salt-threshold of any tissue? And (2) what are the dilution
factors for any tissue the plant can achieve through growth of the particular organ.
Assuming, that the resulting concentration of sodium in any tissue is directly related
to the amount of water that passed through the tissue and knowing, that the root is no
sink for sodium but the leaf sheaths are, we developed a model simulating water and
sodium uptake into a growing rice plant. Concepts for the effects of salinity on growth
and appearance rate of individual leaves were developed from our ongoing work on
salinity in rice. Contributions of individual leaves to the overall water-use of a rice
plant were simulated for saline and non-saline conditions on the basis of individual
leaf area, transpiration and duration of the leaf. Preliminary results show, that the
salt-resistant variety used less water during the trial than the salt susceptible one, on
both total leaf area basis and on individual leaf area basis. The concepts and results
will be discussed.

Keywords: Modelling, potassium nutrition, salt distribution, salt uptake, sodium re-
tention
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Saving Water with Ground Cover Rice Production Systems at the
Price of Increased Greenhouse Gas Emission?

KLAUS DITTERT1, SHAN L IN2, CHRISTINE KREYE1, XUNHUA ZHENG3,
YANGCHUN XU4, LU XUEJUAN5, QIRONG SHEN4, X IAOLIN FAN5, BURKHARD

SATTELMACHER1

1Kiel University, Institute of Plant Nutrition and Soil Science, Germany
2China Agricultural University, Department of Plant Nutrition, China
3Chinese Academy of Sciences, Institute of Atmospheric Physics, China
4Nanjing Agricultural University, College of Natural Resources, China
5South China Agricultural University, Fertilizer and Balanced Fertilization Lab, China

Submerged lowland rice fields make a substantial contribution to global warming by
emission of greenhouse gases, typically methane, CH4. The impact of paddy rice
production on nitrous oxide (N2O) production is less clear. The strong anaerobic
conditions of the bulk soil of paddy rice fields promote CH4 production, while they
might limit N2O emission. Water-saving rice production systems have not been tested
so far. Here we present an evaluation of the water-saving GCRPS for its impact on
emission of methane and nitrous oxide.
Two Ground Cover Rice Production Systems using thin plastic film or straw mulch
soil cover were compared to traditional paddy rice production in three major Chinese
rice regions, Beijing, Nanjing and Guangzhou. There was a pronounced effect of
water management. In the traditionally submerged rice fields, methane emission was
dominant, and only during the drainage period before panicle initiation nitrous oxide
emission were found. In contrast, methane emission from GCRPS was negligible in
Beijing and Nanjing. Only in Guangzhou after heavy rainfall in the beginning of the
growing period, both systems showed similar methane fluxes. N2O emission gener-
ally increased with water-saving GCRPS, and emission events were clearly linked to
fertilization. Considering the global warming potentials of CH4 and N2O, the compen-
sation of reduced CH4 emission by increased N2O fluxes became evident. Our results
show that, for Beijing and Nanjing, GCRPS led to a small increase in the total effect
of GCRPS on global warming, while in tropical Guangzhou with high CH4 emission
from traditional rice system, GCRPS resulted in a small reduction.

Keywords: GCRPS, green house gases, global warming, rice production system,
China
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Indigenous Knowledge and Practices for Soil and Water
Management in East Wollega, Ethiopia

TEKLU ERKOSSA1, GEZAHEGN AYELE2

1University of Hohenheim, Soil Science and Site Ecology, Germany
2Debre Zeit Agricultural Research Center (DZARC), Ethiopia

The study was conducted in western Ethiopia in order to identify local soil and wa-
ter management related knowledge and practices of the farmers in order to utilize
the output in further research and development interventions in the area. The aware-
ness about the existence and extent of land degradation and nutrient depletion; and its
contributory factors are pre-requisite for farmers to undertake any effort to arrest the
problem. Farmers in the study area recognized soil erosion and nutrient depletion, and
established cause and effect relationship between factors. The major causes of land
degradation and nutrient depletion are soil erosion, intensive Tillage, exhaustion of nu-
trients by crops and deforestation. Apparently, crop type and crop management were
emphasized particularly with respect to soil erosion. Small cereals like tef (Eragrostis
tef), which require highly intensive tillage and smooth seedbed are considered detri-
mental while legumes and oil crops contribute positively to the land quality. On the
side of the solution to these over-riding problems, they have various options ranging
from simple mechanical or agronomic to integrated; and from a field level to a water-
shed scale. Some of the indigenous soil and water management practices identified
in the area are consistent with similar practices found in different parts of the country,
while some are unique to the area. Joro for soil conservation and nutrient manage-
ment, and ciicata, Kolaasaa and their integration with crop rotation for soil fertility
maintenance and weed control are among the unique practices to the area. The prac-
tices are widely used in the study areas, and are appreciated by all the farmers. Detail
description and rationale of every practice is discussed in this paper.

Keywords: Local practices, soil erosion, nutrient depletion, Ethiopia
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Results from a Spatial Water Allocation and Choices of
Technologies Model for Irrigation Systems — A Case Study on

Watershed Management in Shaanxi, China
LAN FANG, ERNST-AUGUST NUPPENAU

Justus-Liebig-Universität Giessen, Institute of Agricultural Policy and Market Research,
Germany

The issue of efficient water use has attracted much attention. For instance, China is
facing severe water shortage due to geographical and demographic arguments. Es-
pecially under-developed water conservation technology and inefficient management
are big problems for farmers and the government. Major questions at hand are how to
improve water use efficiency, to optimize water allocation in agriculture, to invest in
water saving technologies, and to assure water for high value added agriculture.
This paper investigates the impact on water use efficiency by taking into account indi-
vidual farmers’ adoption of modern water saving technologies and improvements of
water transit, contributed by the public sector, from sources to end of canals. It shows
results from a spatial water allocation model (SWAM) according to the approach of
Umetsu. The main contribution of the study is to optimize the water allocation and
choices of irrigation technology for farmers in a Chinese water project. Empirical
data for the study was collected from a northwest Chinese county, Li Quan, Shaanxi
Province in 2000, in which the farming system is dominated by apple production.
Farmers ensure their food security by growing apples for food exchange. The SWAM
model uses GAMS for optimization. The model contains an objective function of net
benefits of a watershed subjects to several constraints. The most important constraints
are equations of motion for canal water and groundwater which it takes into considera-
tion simultaneously. The other constraints are farm water use efficiency as a function
of private investment and canal water loss rate as a function of public investment
in water transit, respectively. The SWAM model is a dynamic programming model,
which is characterized by a variation of water use over the project area. By solving
the SWAM model the net benefit in the watershed, the canal water consumption, the
groundwater consumption, the investment in public canals, and the suitable technolo-
gies for farmers, as applied in different locations, are optimized. The model results
are of great value for policy maker and project manager to allocate water efficiently,
optimize irrigation projects, and provide references for farmers to apply suitable water
conservation technologies.

Keywords: A spatial model, water use efficiency, water allocation, irrigation technol-
ogy
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Effect of Drought on Gas Exchange and Carbohydrate
Metabolism in Pearl Millet

SABINE GOLOMBEK

University of Kassel, Institute of Crop Science, Germany

Two weeks old pearl millet plants (Pennisetum glaucumL.) were exposed for two
weeks to severe drought in a climate chamber. A drought sensitive (841B) and a
drought tolerant (Sadore) pearl millet genotype were exposed to the stress. Drought
was induced by withholding water until the soil reached an pF value of 4.8, which
was then maintained by watering the pots to a certain weight twice a day. The relative
humidity was 40/60 % (day/night) and the light period was 12 h. After two weeks of
drought treatment, the plants were harvested after 6 and 12 h of the light period and
at the end of the night. In some of the plants which were harvested at the end of the
night, several of the source leaves were removed at the beginning of the dark period.
At harvest, the third leaf from the apex (leaf 3), the first leaf from the apex (leaf 1,
still enclosed in the second leaf) and the fine roots were immediately frozen in liquid
nitrogen.
The water potential of leaf 3 was more reduced in the sensitive genotype than in the
tolerant genotype in response to drought. The net photosynthetic rate was strongly
diminished by the drought treatment. Although drought decreased the stomatal con-
ductance by more than 90 %, the decrease of the net photosynthetic rate was mainly
caused by a reduction of the mesophyll conductance to CO2.
Under drought the starch degradation during the night was hampered. This is an
indication for a disturbed starch metabolism of the leaf and/or a strongly reduced
sink activity under drought. The artificial alteration of the sink/source ratio allows
indications about the role of the sink/source relation on the carbohydrate metabolism
in response to drought.
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Regional Water Use of Natural Plants in the Draa Valley —
Southern Morocco

FRANK GRESENS, JUERGENBURKHARDT, HEINER GOLDBACH

University of Bonn, Institute of Plant Nutrition, Germany

Compared to the basic information of the water use of oases in arid regions, just
a few is known about the areal water use of the natural plants, even if they form
the vegetation cover of major parts of the region. In addition, there is also just as
little information about the biomass distribution of natural plants. Investigations of
ecophysiology and spatial distribution of different natural plants were carried out in
the Draa valley, southern Morocco, in the years 2001–2003, in order to achieve an
estimate of the plant influence on the hydrological circle of this water catchment.
Ecophysiological measurements were placed in two characteristic rangeland areas of
the Draa valley, the southern site at El Miyit (792 m a.s.l.), located within a large basin
at the foot of the Jebel Bani and characterised by large areas and small Wadis were
most of the vegetation concentrates. The dominant plant species are Acacia raddiana,
Retama reatam, Withania adpressa and Ziziphus lotus. The northern site, Taoujgalt
(1,900 m a.s.l.), is located at the southern slope of the high Atlas mountains with a
homogeneous plant cover. The dominant perennial species are Artemisia herba-alba
and Teucrium mideltense.
The results show that in both areas the annual water use of the natural plants is less
than the annual precipitation, but the primary processing time of water use of the north
area is the second half of the year. This is different from the southern area, where
main water use occurred in spring. The reason for this is found to be the biomass
constitution. The dominant species Artemisia herba-alba representing two third of
total biomass at Taoujgalt, with a maximum in autumn both for biomass as for leaf
area based transpiration rates. Contrary to El Miyit were the plant transpiration is
strongly depended on the local rainfall, areal transpiration rates of the northern area
are less closely linked to local precipitation, and may even exceed precipitation in
some months. This indicates the influence of local water storage in the soil, and/or
the influence of groundwater fluxes within this mountainous region.
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Estimation of Seasonal Actual Evapotranspiration through
Optical Satellite Imagery

MOHAMMAD MOHSIN HAFEEZ, NICK VAN DE GIESEN

University of Bonn, Ecology and Natural Resource Management, Germany

Evapotranspiration (ET) is an important component of water balance, but its quantifi-
cation at large spatial scales is not a simple task. Since the last two decades, many
retrieval algorithms using optical satellite imageries were developed to estimate spa-
tially distributed actual ET at regional scale, which is shown to be effective in agricul-
tural areas with irrigated upland crops. To date, it is not known whether these algo-
rithms also work well for areas under irrigated lowland rice in the tropics. Lowland
rice is grown under continuously flooded conditions, which may affect the accuracy
of retrieval algorithms.
In this study, the Surface Energy Balance Algorithm for Land (SEBAL) was used
to estimate seasonal actual ET from irrigated lowland rice in District 1 of the Upper
Pampanga River Integrated Irrigation System (UPRIIS) in Central Luzon, Philippines.
Two ASTER images and seven MODIS images from the wet season of 2000 were
used to compare the seasonal actual ET at five different scales within an irrigation
system. The required ground truth for implementation of the SEBAL algorithm was
obtained at each satellite overpass. To evaluate the estimated seasonal ET, data from
weather stations in the area were collected and used to quantify seasonal ET. A close
relationship between the seasonal actual ET values derived from remote sensing data
using SEBAL and the values calculated from the weather stations were observed. It
is concluded that seasonal actual ET rates can be accurately estimated by integrating
ASTER and MODIS images at different spatial scales from lowland rice in the tropics.

Keywords: Actual evapotranspiration, ASTER, MODIS, Philippines, remote sensing,
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Quantification of Xylem Sapflow Measurements on Lychee Trees
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Irrigation has been established to produce crops independent of rainfall. Simulta-
neously it secures and increases the yields of many fruits and crops, creating cash
income in many rural areas. Focusing the northern highlands of Thailand, irrigation
of fruits is performed in the dry season (November–May), which is the yield-forming
phase. The steady increase in lychee production raises also the potential for conflicts
about water.
In order to investigate efficiency of irrigation, a farmer’s lychee has been equipped
with highly sensitive instrumentation. One of these instruments is the sapflow-sensor
which enables to measure sapflow-density. It consists of a thermocouple, which is im-
planted to the tree’s xylem tissue. The system uses a method of heat balance equation
to conclude on sapflow-density in the xylem. An approximation of actual transpira-
tion of the tree can be estimated, using a representative cross-section of the tree trunk.
This equation deals with the assumed area of water-transport pores within a given
diameter of a tree. Investigations on the actual specific pore area (SPA) within the
xylem tissue were carried out in order to correlate the measured values to an actual
transpiration value [L/d*tree]. Knowing the relative value of sapflow density and SPA
it is possible to conclude on transpiration rates of the tree. Transpiration is the con-
sumption of water by the tree, described by the kcb-value, which — in combination
with the ke-value for the evaporation — allows to calculate the potential evapotranspi-
ration in a lychee-orchard based in the reference-evapotranspiration according to the
Penman-Monteith equation.
Furthermore, interactions between soil water suction and transpiration of lychee trees,
which are important to monitor water stress, are being investigated for two years.
Therefore the trees, which had been exposed to different levels of water supply, were
monitored on soil water balance at the means of tensiometers and TDR-probes. Xylem
sap-flow of the trees has been continuously monitored. Stomatal conductance and
leaf water potential during the course of a day were determined by a porometer and
a Scholander bomb respectively. The obtained data allowed a relative description of
the trees reaction to water supply.
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Breeding for Drought Tolerance in Sesame (Sesamum indicum)
BETRAM KUOL1, MARC J. J. JANSSENS1, ABDALWAHAB ABDALLA 2
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Drought is a major environmental abiotic stress that limits Sesame production in both
marginal and adequate rainfall areas with long dry spell during the growing season.
Improvement of cultivars for drought resistance is one of the major objectives of
sesame breeding programs in the Sudan. Three phases of field investigations were
carried out in collaboration with University of Khartoum to assess the extent of vari-
ability, study the inheritance and breed for drought tolerance in this crop.
Seventeen sesame genotypes of diverse origin were field tested under water stress
and well-watered conditions across two locations in year 2000. A wide range of ge-
netic variation was detected for the studied characters as well as among the genotypes.
Genotype×environment interaction was significant for seed yield/plant and most of
its components. Superior genotypes maintained highest yield/plant over two locations
but in a different rank. Drought tolerance was assessed as the ratio of yield under water
stress (Ys) to the yield under normal irrigation (Yi). (Ys/Y i) was moderately heritable,
exhibited a weak correlation to seed yield and yield related traits, and indicated that
seed yield and its attributes were sensitive to water shortage more than the morpho-
logical characters. (Ys) was negatively correlated to drought tolerance (−0.54), it had
heritability of (0.72) which suggests good prospective for improvement of this trait.
Based on crop performance in response to water treatments, four genotypes (three
most drought tolerant and one most susceptible) were selected and used as parents in
a crossing program. Mating designs of backcross, diallel, triallel (3-way cross) and
quadriallel (double-cross) were used.
Components of genetic variation were investigated employing partial diallel fashion.
Involvement of both additive and dominance gene actions was found to be important
in inheritance of the studied characters. Variance components of epistatic nature and
order of parents’ involvement in crosses were estimated.

Keywords: Drought tolerance, mating design, sesame,Sesamum indicum, Sudan,
water stress
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Saving Water with the Ground Cover Rice Production System in
China
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In China, the water demand for agriculture accounts for about 71 % of the total water
consumption, and 70 % of all water used in agriculture is consumed in paddy rice pro-
duction. In the last decade, increasing agricultural production and industrial growth
led to a severe shortage of water resources, and in northern China, the problem has
reached a dramatic extent. The water use efficiency of paddy rice is low, and the
demand for irrigation water is at least twice as high as in other cereals, while the phys-
iologic demand of the rice plant for transpiration accounts for only 10–12 % of total
water used in paddy rice production. The aim of the present study was to evaluate and
improve this new water-saving technology of rice cultivation for competitive yield
and increased water use efficiency.
With the new technique, the so-called ground cover rice production system (GCRPS),
the soil is irrigated to approximately 70–90 % water holding capacity, and covered by
plastic film (0.0014 mm), or plant mulch. In 2001 and 2002, identical field experi-
ments were carried out in three Chinese locations (Beijing, Nanjing and Guangzhou)
representing three major rice growing regions in China. Our results show that, GCRPS
reduced the water demand by up to 60 %, depending on soil conditions. This reduction
cannot be explained by reduced evaporation only. Seemingly in paddy fields, seepage
was much higher than usually assumed. Rice grain yields were typically up to 10 %
lower than in paddy rice, grown as a control, only in Beijing, micro-element defi-
ciency and difficulties in nitrogen fertiliser management contributed to higher yield
penalty in GCRPS. Unexpectedly, fertiliser nitrogen use efficiency (NUE) was high
in traditionally submerged control fields and fell back in GCRPS. Only with expert
system fertilizer management (based on SPAD), improvements were achieved.
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Evaporation under Lychee Trees — Determination of Evaporation
Coefficients
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In the north-western part of Thailand, lychee production became an important income
source for highland farmers. However, water scarcity during dry season bears conflict
potentials between highland and lowland farmers. One solution to encounter this
problem is the introduction of site adapted and more efficient irrigation performances.
A simple method of irrigation scheduling for different crops displays the FAO-24 crop
coefficient (Kc-value) approach. Thereby the potential evapotranspiration of a crop
can be computed by multiplying a crop specific Kc-value with a potential reference
evapotranspiration (ET0). Since especially in irrigated agriculture water demand is
underpredicted, the FAO-56 dual crop coefficient approach was introduced. The Kc-
value is thereby calculated by the sum of a transpiration (Kcb) and an evaporation
coefficient (Ke).
Within the framework of the Uplands Program “Research for Sustainable Land Use
and Rural Development in Mountainous Regions of Southeast Asia”, Kcb-values of ly-
chee trees were already successfully determined by means of sapflow measurements.
The objective of this study is to investigate the evaporation under lychee trees in or-
der to determine precise Ke-values. Therefore, the potential evaporation under the
vegetation-free trees will be measured with self made evaporimeters on strategically
positions. Replicates on slope and plateau accounts for the variability, both, between
trees and induced by topography. The measured potential evaporation serves as bound-
ary condition for the subsequent determination of the actual evaporation by means
of soil water balance modelling. Soil water characteristics for modelling have been
defined by soil water balance investigations. The Ke-value can be finally computed
using ET0 data (provided by a weather station in the lychee orchard) and the modelled
actual evaporation.
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Water Supply Situation in Benin, West-Africa
MARION SCHOPP, CORNELIA BEHLE
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The presently sufficient average quantity of 4.220 m3 of sweet water per person and
year in Benin indicates that the unsatisfactory access to save drinking water must be
caused by other factors than climatic and hydrologic conditions. On the other hand
water demand has increased due to the growing population and higher standards of
living, leading to more competition and conflicts between the consumers. The survey
of water consumption, socio-economic and socio-demographic data as well as the
amount of water supply facilities and management problems stand in the centre of
these investigations.
The results indicate that Benin has regional and temporal differing water stress sit-
uations, which are mainly caused by missing technical and financial means as well
as hydro-geological conditions. Additionally the inaccurately defined administrative
structures and competencies obstruct the organisation and efficiency of the water sup-
ply in Benin.
Although the results of the local investigations show times for water fetching of six
hours per day and household in the dry season, the water scarcity is for nearly 95 % of
the interviewed persons not a reason for migration. Family relations and possession
of farming land have a higher value in this aspect. It is shown however that the
enormously time-consuming water fetching needs one complete worker alone for the
water supply in the dry season, so that the economic efficiency of each household is
immensely weakened. The readiness to pay for a better water supply is particularly
given in the dry season. In the rainy season the people often use natural water sources
such as “marigots”, which have a doubtful water quality. The mainly used water
supply facility is the well. Its acceptance is far higher than this of a pump. Even
households with a private tap and a save water supply all year have a high affinity to
use water out of wells. Personal preferences, social contacts and the taste of water are
still a very important factors for the selection of the used water source. This should be
taken into account for the national water supply strategy and for the work of NGOs.
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Generation of a Uniform Dripping for a Micro-Irrigation Emitter
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Worldwide water is becoming an increasingly scarce resource, imposing the need on
irrigated agriculture to optimize water use efficiency. Micro-irrigation is the most
water-saving irrigation technique, as water is applied locally. Among the several
micro-irrigation techniques especially sub-surface drip-irrigation has a high water-
saving potential, as water is directly applied to the root-zone, thus virtually no evapo-
rative losses occur.
Uniformity of irrigation-water distribution is a key-issue in designing water-saving
micro-irrigation schemes, as a non-uniform application causes leaching losses. As
micro-irrigation systems operate at a low-pressure (around 1.0 bar) in undulating ar-
eas even small level differences may cause important distortions of uniformity. There-
fore, a variety of methods for pressure compensation have been developed, generally
on the base of a plastic membrane in a two-chamber emitter unit, which increases
or decreases the flow-diameter according to incoming pressure. However, due to in-
homogeneous production, the uniformity seldomly lays above 95 % and for cheap
products even below 70 %, which is unacceptable according to both ASAE standards
and ISO-norm.
At Hohenheim University an interrupting emitter is being tested, which can be op-
erated independent of the incoming pressure. A weight switch regulates the filling
height of a reserve chamber from where the water drips out with a constant discharge
rate. In order to guarantee a constant outflow the shape and the width of the orifice has
to be adequate. The common equation to calculate the outflow of a container approxi-
mates reality by coefficients for material and typical outlet shapes. The dripping is not
well described by this formula. Therefore a variety of different orifices for such drip
outlet openings have been tested on their constant outflow and corresponding coeffi-
cients for the shape of the openings have been determined. For the application in the
dripper that openings were identified, for which least outflow variation on changing
water levels occurs.
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Our knowledge of the agricultural sustainability of the millennia old mountain oa-
sis in northern Oman is restricted in particular with respect to C and N turnover. For
millenia oasis agriculture has been the backbone of rural livelihood in the desertic Sul-
tanate of Oman. However, little is known about the functioning of these oasis systems,
in particular with respect to the C turnover. The objective was to determine the effects
of crop, i.e. alfalfa, wheat and bare fallow on the CO2 evolution rate during an irriga-
tion cycle in relation to changes in soil water content and soil temperature. The gravi-
metric soil water content decreased from initially 24 % to approximately 16 % within
seven days after irrigation. The mean CO2 evolution rates increased significantly in
the order fallow (27.4 mg C/m2 · h) < wheat (45.5 mg C/m2 · h) < alfalfa (97.5 mg
C/m2 ·h). It can be calculated from these data that the alfalfa root system contributed
nearly 4 times the amount of CO2-C than the wheat root system. The decline in CO2
evolution rate, especially during the first four days after irrigation, was significantly re-
lated to the decline in the gravimetric water content, withr = 0.70. CO2 evolution rate
and soil temperature at 5 cm depth were negatively correlated (r =−0.56, n = 261)
due to increasing soil temperature with decreasing gravimetric water content. This
study was part of a larger project focusing on the sustainability of oasis systems, es-
pecially with respect to the question of how the current levels of agricultural inputs
affect C and nutrient balance under regular irrigation and high ambient temperatures.
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Challenges for Herders in Mongolia
THOMAS RATH

International Fund for Agricultural Development (IFAD), Italy

Pastoral livestock production is a major sector of Mongolia’s economy. Livestock
became the only livelihood basis for rural households when the economic transition
started in the early 1990s. At that time, many people took up herding as the only way
out of poverty. Today, livestock provides the direct basis of livelihood for about one
third of Mongolia’s population.
Livestock numbers increased since the early 1990s reaching about 30.2 million head
by the year 2000. Subsequently, three consecutive extremely harsh winter conditions
(dzud), preceded by uncommon droughts, occurred during 2000 to 2003 and killed
about 11 million head livestock, with small herders being hit most. The large out-
break of foot and mouth disease has further eroded the economic basis of the herding
community and the country’s economy.
Living in a very harsh climate, characterized by extremely cold winters and dry sum-
mers, Mongolian herders have developed a nomadic lifestyle, as the most effective
response to the ecological conditions, and to efficiently use the vast pastoral resources.
Over centuries, herders have developed hardy breeds of Bactrian camel, cattle, yak,
sheep, goat and horses that have adapted particularly well to the extreme climate and
scarce feed resources. Livestock products are of excellent quality, of which the most
famous is Cashmere. However, production levels are low and marketing of livestock
products is limping.
The present paper will discuss the major characteristics of Mongolia’s livestock pro-
duction and its current problems. The challenge of Mongolian herders is to take
advantage of the opportunities offered by the new market economy. This will involve
a drastic change in the current mind-set of the herders as well as the enhancement of
both business and technical skills. At the level of the herder’s camp, these changes
will require an integrated approach including co-managed grazing resources, breed
improvement and marketing of livestock produce. Scientists are challenged to pro-
vide practical solutions to both the Government of Mongolia and international donors
like IFAD in order to address the multiple problems of Mongolia’s herding sector.

Keywords: Livestock services, local breeds, marketing, nomadism, resource manage-
ment, transition, Mongolia
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Peri-Urban and Urban Livestock Keeping in East Africa — A
Coping Strategy for the Poor?

SABINE GUENDEL1, WYN RICHARDS2

1Natural Resources Institute, Livelihoods and Institutions Group, United Kingdom
2Natural Resource International Ltd., DFID Livestock Production Research Programme,
UK Department for International Development, United Kingdom

Until recently the main focus of agricultural development initiatives has been on rural
areas with the view that improved food production in rural areas can supply the ex-
panding urban population. However, recent data reveals that a significant proportion
of the world’s population growth expected between 2000 and 2030 will occur in urban
areas (UN Habitat 2002). Rapid urbanization has not been accompanied by equitable
economic growth and has resulted in increased urban poverty. As a result of this wors-
ening of urban poverty, many low-income households suffer from extremely limited
livelihood security.
Evidence-based data show that urban poor engage in urban livestock keeping as a
response to limited alternative livelihood options and food insecurity. Five city case
studies were selected in Tanzania, Uganda, Kenya and Ethiopia. The cities were Dar
es Saalam, Kisumu, Nairobi, Kampala and Addis Ababa. The aim of the scoping
study was to understand the current situation of poor urban livestock keepers, and
identify areas where future research could make a contribution to the development
and promotion of this activity.
The different case studies show that especially vulnerable groups, such as female
headed households, children, retired people, widows and people with limited formal
education are involved in urban livestock keeping as a form of social security strategy.
It also provides a source of locally produced food products for people living in the
vicinity of the livestock keepers. However, there are various externalities (zoonoses,
environmental contamination, and product safety) which require addressing.
A main constraint revealed by the scoping study is the limited access to information
and adoption of improved technologies by poor urban livestock keepers. This is made
worse by the fact that existing services are not tailored to the needs and circumstances
of the poor (e.g. extension services and training courses promote species, which are
less relevant for the poor). In order to overcome these constraints technological and
institutional innovations are required that address specifically the urban poor.

Keywords: Institutional innovations, livelihood strategies, small-scale livestock keep-
ing, urban poor
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Economics of Small-Scale Dairy Farming in Sri Lanka — A Case
Study from Coconut Cattle Silvo Pastoral System
MADUWE A. J. S. NAVARATNE , GERTRUD BUCHENRIEDER

University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

Dairy farming is a small segment in the national economy of Sri Lanka. It is predomi-
nantly in the hand of small–scale farmers. Milk production in the country only meets
about 20 % of the domestic demand because of increasing demand for milk and milk
products. The modest profit margin in the dairy sector has been often cited as the
constraining factor for its expansion. Nevertheless, systematic research to probe the
real situation of the profitability in the dairy sector is not adequate. In view of this, an
empirical study was carried out to asses the profitability of small-holder dairy farmers
in the Coconut Triangle of the intermediate zone of Sri Lanka, which is considered as
a high-potential area for milk production.
A stratified field survey of 105 small-scale dairy farms was carried out from March–
July 2002 in Sri Lanka. A semi-structured questionnaire was used to collect data
from dairy farms with small herd sizes (10–15 heads) typical for the region. The
farms were classified into three management systems: (1) intensive, (2) semi inten-
sive, and (3) extensive. The profitability of dairy farming was estimated through a
gross margin analysis. A statistical relationship between financial profitability and
the factors affecting financial profitability was also established.
Findings reveal that dairy farming is still one of the main income source of small-scale
farmers in the surveyed study area. Nevertheless, the size of owned land has become
a constraint to increase the herd size and henceforth intensification. In general, about
73 % of variable costs in dairy farming consist of concentrate feeds alone. But the
income gained from milk production in the intensive farms justifies the outlays.
Financial profitability demonstrates that intensively managed farms are obtaining larger
profits. Multiple regression analysis was applied to demonstrate this relationship. The
explanatory variables such type of management, total hours spend on dairy farming,
land allocation and herd size were the main variables determining the profitability of
dairy farming.

Keywords: Milk production, profitability, dairy farming, gross margin analysis, man-
agement systems, multiple regression analysis
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Comparative Productivity of Black Australorp and Indigenous
Chickens under Free-ranging Village Conditions in Malawi

TIMOTHY N.P. GONDWE, CLEMENS WOLLNY

Georg-August-Universität Göttingen, Animal Breeding and Husbandry in the Tropics
and Subtropics, Germany

Black Australorp (BA) exotic breed of chicken has been introduced to crossbreed
with local chickens (LC) in Malawi since 1960. Localised surveys and reviews have
shown that the crossbreeding program has had no impact on improving local chicken
productivity. The program however, continues and farmers like the exotic breed due to
“exotic is good” mentality. As an incentive to work with indigenous (local) chickens
on farmer households and for farmers to see the impact for themselves, a study was
conducted to compare production characteristics of BA and LC when left to free-range
on village flocks. BA (n= 125) were distributed at random to farmers in the villages
at 9 weeks old. On those farmers, LC (n= 124) of the same age but hatched and
mothered by a local hen were used to compare growth performance. The remaining
64 BA were kept intensive and fed commercial ration. Live weights were collected
on all birds every week.
At 23 weeks of age, BA fed commercial ration were 8.36 % superior in live weights
and weight gains than BA and LC on free-range in the villages. On the other hand, LC
on free-range were numerically superior to BA on free-range in the villages both for
live weights and weight gains. The results showed possible genotype× environment
interaction, meaning BA perform better than LC when properly managed, unlike the
management situation in the villages. Growth curves for both breeds showed contin-
ued growing even after 23 weeks of age. Mortality was 14.4 % in BA, 11.3 % in LC
on free-range in the villages by the fifth week, while mortality was 4.7 % in BA kept
intensive. This showed that BA were less adaptive to village environment and needed
good management.
The current study has demonstrated to farmers that BA is just preferred due to its
exotic image but is not a suitable breed to use to improve LC. The study also showed
potential productivity of LC and the need to promote the local breed through breeding
and management. In feedback discussion, farmers appreciated the findings of the
study.

Keywords: Black Australorp, free-range, local chicken, crossbreeding, Malawi
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Pre and Post-Calving Supplement with Multinutrient Blocks to
Improve the Performance of Grazing Bali Cows (Bibos banteng)

HENDERIANA BELLI 1, WOLFGANG HOLTZ2

1University of Nusa Cendana, Department of Animal Production, Indonesia
2Georg-August-Universität Göttingen, Institute of Animal Breeding and Reproduction,
Germany

Seventeen multiparous pregnant Bali cows with BCS 1 to 2, approximately 90 d be-
fore the expected date of calving, were randomly allocated to one of two feeding
groups. Group A cows (n=9) were grazed on natural pasture, while group B cows
(n=8) grazed with the others but received 1.25 kg multi nutrient blocks, whose consti-
tution was as follows (%): molasses (28), urea (5), coconut cake (15), fishmeal (5),
rice bran (25), lime (8.5), salt (7.5), grit (5) and ultramineral (1). Nutritional param-
eters such as dry matter intake, digestibility and rumen environment were estimated
over a 7 d period. Cows were weighed and assessed for BCS (on a five-point scale)
every two weeks, commencing at 12 weeks prior to calving, within 24 h after calving
up to 16 weeks after calving. Blood metabolites were measured monthly, and pro-
gesterone was measured twice weekly using RIA. Uterine involution was determined
by rectal palpation at 7 d postcalving. The interval from calving to first estrus was
monitored by estrus observation twice a day. Conception at first service was assessed
by pregnancy diagnosis 45 to 60 d after insemination. Results showed that except
EE and NFE, dry matter and all nutrients intake as well as their digestibilities were
significantly increased by supplementation. Rumen pH, ammonia and VFA levels
were affected by multi nutrient blocks. Cows fed multi nutrient blocks supplement
had higher liveweight, BCS, liveweight changes and slightly BCS change throughout
the experiment. Blood metabolites concentrations i.e. glucose, urea and total protein
were affected by multi nutrient blocks supplement, mainly around parturition. Two
groups had a similar pattern of pre and post-calving progesterone profile. Five and
four cows of the respective groups showed increased progesterone concentrations ex-
ceeding 1.0 ng/ml for 3 to 4 days before exhibition of the first estrus. The rate of
uterine involution and conception to first service were similar in the two treatment
groups, but interval from calving to the exhibition of the first estrus was shorter in
supplemented than unsupplemented cows.

Keywords: Body condition score,Bibos banteng, Indonesia
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The Potential of User-Oriented Approaches in Phenotypic
Selection to Promote Conservation of Indigenous Farm Animal

Genetic Resources in Extensive Production Systems — A Case of
Malawi Zebu

M IZECK CHAGUNDA1, TIMOTHY N.P. GONDWE2, CLEMENS WOLLNY 2

1Danish Institute of Agricultural Sciences, Department of Animal Health and Welfare,
Denmark

2Georg-August-Universität Göttingen, Animal Breeding and Husbandry in the Tropics
and Subtropics, Germany

Predominantly, indigenous livestock in both smallholder farms and ranches in Malawi
are reared under extensive production systems. These systems, which contribute quite
substantially to sustainable livelihoods and food security, are among other things char-
acterised by animals housed overnight and let out to feed or scavenge during the day
while breeding-stock selection is based on phenotypes. During the day, animals from
several kraals mix freely hence mating is uncontrolled and breeding is multi-sired. In
extensive production systems, efforts to implement a genetic evaluation programme
using the currently available methods, with the application of either a sire model or
an animal model becomes almost impossible although the need to conserve and de-
velop the genotypes within their environment and by exploiting their comparative
advantage cannot be overemphasised. The current practice for selection in different
agro-eco-cultural zones is based on phenotypic assessment. In whatever production
system, the goal for genetic improvement is to estimate breeding values based on a
procedure that maximises the probability of choosing the correct animals to become
parents. We argue that user-oriented approaches have the potential in developing prac-
tical strategies through participatory nucleus herds by combining expert and producer
knowledge in extensive production systems. ‘User Orientation’ in this context means
that stakeholders are involved in the design, establishment, and operation of the pro-
gramme. With specific examples of its application on Zebu cattle of Malawi, this
paper discusses the framework describing the methodological principles to develop-
ing sound breeding strategies using the user-oriented approaches while dealing with
existing constraints in extensive production system.

Keywords: Extensive production systems, farm animal genetic resources, phenotypic
selection, user-oriented approaches
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Body Condition and Body Weight in Northern Thai Dairy Cattle
NATTAPHON CHONGKASIKIT1, S. AUSSAWIN1, THERDCHAI VEARASILP1, H.-J.

LANGHOLZ2

1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universität Göttingen, Institute of Animal Breeding, Germany

Body condition and body weight are reliable indicators for the adaptive performance
of dairy cattle to the unfavourable climatic and feeding environment of the tropics.
Beyond of this body condition scoring is a valuable tool for controlling the efficiency
of dairy cattle feeding. Out of a total sample of 2764 lactating dairy cows of Hol-
stein upgrades kept on 252 private dairy farms in the Northern Thai provinces Chiang
Mai, Chiangrai and Lamphun 1672 were condition scored and their condition status
assorted to 10 classes according to the time span after calving up to 500 days . In addi-
tion body measurements (height, heart girth, length) of these cows were taken on the
basis of which the body weight was estimated. The employed regression coefficients
were derived from a direct weight control of 234 randomly selected cows.
In general the body condition turned out to be fairly good averaging at 3.32 scores with
a not too extreme variation of SD 0.77 (CV = 23 %). Contrary to the changes in body
condition in high yielding Holstein cows in Thai dairy cows body condition is gradu-
ally increasing after parturition from 3.06 scores straight after calving to 3.43 scores
at about 305 days in lactation and remaining about constant from that period on. This
obviously has to be seen on the background of the low performance level in Thai dairy
farming based on fibre rich feed sources.
Obviously resulting from insufficient rearing conditions the cows in Northern Thai-
land obtain only 90 % of the size and with an average of 415 kg only 70 % of the body
weight of cows raised under temperate conditions. There are distinct differences to
be observed between farms and between farming regions. Also between different sire
progeny groups clear weight differences up to above 80 kg occur, leading to a pro-
nounced heritability for body weight (h2 = 0.46). Unexpectedly only a very small
relation of body weight to the milk performance could be observed, however the re-
lation to the fertility performance turned out to be more consistent in favour of the
heavier cows.

Keywords: Fertility performance, heritability, Thai dairy cattle
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Degradation of Borana Rangelands Causes Genetic Erosion of the
Typical Boran Cattle

SABINE HOMANN1, BARBARA RISCHKOWSKY1, JÖRG STEINBACH1, WORKNEH

AYALEW 2

1Justus-Liebig-Universität Giessen, Department of Livestock Ecology, Germany
2International Livestock Research Institute (ILRI), Animal Genetic Resources Group, Ethiopia

The pastoralists in the Borana rangelands were once famous for producing the high
quality Ethiopian Boran cattle. Among the pastoralists in East Africa they have dis-
posed of the rangelands of the highest ecological potential. Today the pastures are
degrading as indicated by disappearance of preferred species and encroachment of
undesirable woody vegetation. Poorly designed pastoral development interventions
have essentially contributed to the deteriorating situation.
The poster illustrates the impact of changed management and availability of resources
on the maintenance of the Boran cattle in its original habitat. Web district, a traditional
dry season grazing area associated with one of nine deep well clusters, is compared
to Dida Hara. The latter is a former wet season grazing area, which has been opened
up for permanent grazing by the construction of water ponds in the 1970s. PRA
techniques, GPS and official maps were used to assess the status of natural resources
and breed preferences of the pastoralists. Occurrence of breed types and body weights
of adult cattle were measured during the peak dry and wet season.
The study revealed two distinct types of the Ethiopian Boran cattle, namely the tra-
ditional large-framed Qorti and the smaller Ayuna, as well as an intermediate type.
According to the pastoralists Qorti originated from the plain grazing lands in the
eastern part of Borana rangelands, whereas the Ayuna type stemmed from gradual
introgression of genetic material from the highlands in the north of the rangelands.
The proportion of the intermediate type in the herds was about four times higher in
Dida Hara than in Web, whereas the Qorti was more frequent in Web. This difference
shows that the Qorti is less adapted to the scarcity of high quality forage resources in
Dida Hara than the Ayuna or the intermediate type.
The pastoralists feared that the Qorti was in danger of gradually disappearing due to
the scarcity of high quality pasture and the increasing recurrence of droughts. Though
they prefer the Qorti type they increasingly keep Ayuna and camels. The community-
based conservation of the typical Ethiopian Boran cattle would require to secure ade-
quate grazing and water resources.

Keywords: Animal genetic diversity, breed conservation, natural resource manage-
ment, pastoral livestock production
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Body Composition of Cows Kept under Tropical Conditions —
Carry-Over Effects of Feed Fluctuation

ANDREAS JENET1, MATTHIAS SAURER2, SALVADOR FERNANDEZ-RIVERA3,
AZAGE TEGEGNE3, HANS–RUDOLF WETTSTEIN1, M ICHAEL KREUZER1

1Swiss Federal Institute of Technology (ETH), Institute of Animal Science, Switzerland
2Paul Scherrer Institute, Villigen, Switzerland
3International Livestock Research Institute (ILRI), Ethiopia

Knowledge of composition of fat, protein and water in the body is indicative for the de-
termination of effects of changes in nutrition in terms of body reserves. Deuterium ox-
ide dilution technique has been proposed as easy, reliable and non-destructive method
of determining body composition using the ratios of protein : water and mineral : water
to predict fat.
TwentyBos indicus(Boran) and 21 Boran×Holstein have been exposed for 4 years to
calculated energy requirements for maintenance (M) (low) or M+ 20 % (medium) and
M+ 40 % (high). In the third lactation these treatments were sub-divided into either
low or high feeding level. Before deuterium application animals were weighed and
a blood sample was collected from the jugular vein. Deuterium was slowly adminis-
tered at 0.3 g/kg fasted body weight, directly into the jugular vein and the syringe was
rinsed with refilled blood. Blood samples were taken at 5, 7, and 9 h post infusion and
deuterium concentrations in plasma were analysed using isotope mass spectroscopy
(3960 nm against water). The gastrointestinal tract (GIT) of the cows was assumed to
amount to 0.20 of body weight (BW), and empty body weight (EBW) was described
as EBW= BW−GIT. Body composition was estimated in the following equations :
Empty body water (kg) = 0.4717×BW (kg) + 0.1536×D2O-space (kg) – 25.046
Empty body ash (kg) = 0.0363×BW (kg) + 0.0231×D2O-space (kg) – 5.755
Empty body protein (kg) = 0.1624×BW (kg) + 0.0165×D2O-space (kg) – 11.488
Empty body fat (kg) = 0.3790×BW (kg) – 0.2955×D2O-space (kg) – 42.163
Previous feeding level and the genotype explained most of the differences between
treatment groups. Boran cows showed higher levels of fat, but the difference of 20 %
and 40 % of the previous medium and high treatment was still visible. Fat reserves
from the crossbred cows were strongly influenced by milk production, however, cross-
breds previously on low plane of nutrition replenished their fat deposits instead of
producing more milk when receiving higher amounts of feed.

Keywords: Body composition, carry over, deuterium, undernutrition, zebu
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Understanding the Genetic Diversity of Livestock — An Essential
Step for the Management and Improvement of Farmers’

Resources
GEROLD K IERSTEIN, DAVID N. MBURU, ANNE W. T. MUIGAI , HAN JIANLIN ,

J. EDWARD O. REGE, OLIVIER HANOTTE

International Livestock Research Institute (ILRI), Kenya

The last 10 years has seen an explosion of genetic studies aimed at improving the
understanding of the origins and genetic characteristics of livestock genetic resources.
Although the focus of most of this work has been Europe, remarkable progress has
also been made in the developing world, thanks to the support of development agen-
cies. Since 1995, ILRI has developed, in collaboration with National Agricultural Re-
search Systems in developing countries, a dynamic program on the molecular genetic
characterisation of indigenous livestock of Africa and Asia. Molecular diversity infor-
mation on cattle, sheep, goat, chicken, yak and Old World Camelidae are now partly
available at country, regional and/or continental levels. The results show that the ori-
gin of the present day livestock diversity is more complex than previously thought
with evidences for multiple origins or domestications. Livestock also show different
patterns of geographic distribution of diversity in relation to the history of the domesti-
cated species. These finding have direct applications to the design of strategies aiming
to conserve diversity to maximise future utilisation. We have now the tools to under-
stand the diversity of the genetic make-up of a livestock breed or population with
direct applications to on-farm and on-station breeding programs. Genetic characteri-
sation may also provide a genetic signature for breed uniqueness within the context of
intellectual property rights. Examples of applications of molecular diversity studies
in livestock conservation and utilisation are illustrated by results obtained from the
ILRI-led research. We present three studies: (i) the identification of cattle diversity
hotspots and priority breeds for conservation in sub-Saharan Africa; (ii) dromedary
breed identification in Kenya; and (iii) the possible application of phylogenetic studies
for improvement of disease resistance in cattle and sheep populations.

Keywords: Conservation strategy, genetic characteristics, phytogenetic studies
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Study on Reproductive Activity of Equus asinusin Relation to
Environmental Factors in Central Ethiopia

ALEMAYEHU LEMMA 1, HORSTJÜRGEN SCHWARTZ1, MERGA BEKANA 2

1Humboldt-Universität zu Berlin, Livestock Ecology, Germany
2Addis Ababa University, Clinical Studies, Ethiopia

Reproductive activity in donkeys around the tropics is all year round with certain seasonal
peaks to which often-different nutritional, climatic and managemental conditions are associ-
ated. The influence of these locally fluctuating seasonal conditions on ovarian activity was
studied by real time ultrasonography in 7 local Jennies (Equus asinus) during the dry, short and
long rainy seasons from December 2001 to October 2002 in central Ethiopia. Semi-quantitative
analysis of the pasture condition and availability, and Body Condition Scoring (BCS) were car-
ried out to study the nutritional status. The jennies developed 1–3, 2–4, 2–5 ovulatory and
1–2, 1, 1–4 anovulatory waves per animal during the dry, short and long rainy season respec-
tively. The mean (±sd) inter ovulatory interval (IOI) for the dry season was longer and fol-
licles grow slower than during the short and long rainy seasons (p < 0.05, 27.3±7.26 days,
0.88±0.74 mm per day; 23.8±4.44 days, 1.15±1.1 mm; 26.6±6.48 days, 0.90±0.64 mm
respectively. Mean (± sd) BCS and forage estimates were found to be significantly lower dur-
ing the dry season (p < 0.001; BCS =2.7, 3.8, and 3.9, and Forage estimate =poor, satisfactory
and good) for the dry, short and long rainy seasons respectively. BCS was positively correlated
with higher grades of forage condition and availability (t = 0.4 atp < 0.05) and influenced sea-
sonal distribution of follicles. The mean (± sem) maximum diameter of pre-ovulatory follicle
was significantly larger during the short rainy season than the dry and the long rainy seasons
(37.8 mm±2.1, 31.0 mm±1.82, 33.2 mm±1.22, p < 0.05) respectively. The dry season is the
main harvest period in the study locality and all the jennies were vastly used for pack and trans-
port in the field, around the house and market during this time than the following wet seasons.
Some of the minor relationship observed between seasonal climatic values and different size
groups of follicle were not biologically definable. Jennies produced relatively larger follicles
with better growth rate, had higher number of ovulatory waves and also a shorter IOI during
the short rainy season which seems to be the best breeding period for the traditionally herded
jennies. Results of this study indicate the existence of normal but significantly different ovarian
activity among the seasons with the peaks mainly related to differences in nutrition and man-
agement. Tropical donkeys in this particular area are therefore not strictly seasonal breeders but
the pattern of reproductive activity follow the influence of local environmental factors through
the different season. The relative effects of individual factor need a further detailed verification.
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The Effect of Fry Rearing Temperatures on Sex Ratios in Nile
Tilapia — Interactions between Genotype and Temperature
ANDREAS MÜLLER-BELECKE, M ISIKIRE TESSEMALEMMA , GABRIELE

HÖRSTGEN-SCHWARK

Georg-August-Universität Göttingen, Institute of Animal Husbandry and Genetics, Ger-
many

For a profitable Nile tilapia aquaculture the importance of monosex culture of males
has since long been recognised. Masculinazing with hormones is in many cases ap-
plied to increase the percentage of males. Nevertheless, many consumers are inter-
ested in environmentally friendly production and refuse to consume fish which re-
ceived foodstuffs that contain hormones or similar active substances. Since some
years more details were discovered about the influence of environmental factors like
temperature on the sex determination of reptiles and some fish species. The objec-
tive of the present study is to test the effect of different fry rearing temperature levels
on the sex ratios of Nile tilapia (Oreochromis niloticus) from two different origins
(Lake Manzala, Egypt and Lake Rudolph, Kenya). Temperature treatments where
conducted with 18°C for 20 days or with 36°C and 38°C for 10 days starting at day
10 after fertilisation. Sex ratios were obtained when the fish reached approx. 30 g.
Treatments with 18°C for 20 days did normally not result into sex ratios significantly
different to controls. In contrast to this in most cases the 36°C treatment for 10 days
led to a significantly higher percentage of males if compared with the corresponding
controls. Lifting the temperature to 38°C did not further increase the percentages of
males. Differences in the sensibility of the sex determining mechanism to temperature
treatments were observed between the two examined origins. It could be shown that
in Nile tilapia simple temperature treatments can repeatedly increase the percentage
of males. The genetic background of the response of sex ratios to temperature treat-
ments is promising for a genetic improvement of this trait. It has to be evaluated if
and how fast selection programmes can lead to Nile tilapia strains which allow the
easy, cheap and sustainable production of all male stocks by temperature treatments.
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Accumulation of 15N in Yolks and Albumen of Hens Fed Diets
Containing 15N-CCC During Egg Development
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An experiment was conducted to evaluate the accumulation of dietary15N-CCC in
yolks and albumen of hens fed diets containing15N-CCC during egg development.
Twenty 280 days old Brown breed layer hens were fed a15N-CCC free balanced
diet with 16.37 % crude protein and 11.48 MJ ME/kg. In completely randomised de-
sign, the hens were divided into 4 groups (A, B, C and D) and given on one of the 4
treatments: 0 mg15N-CCC / kg feed (control diet / group A), 5 mg15N-CCC / kg feed
(group B), 50 mg15N-CCC / kg feed (group C) and 100 ppm mg15N-CCC / kg feed
(group D) for 11 days. During the 7 days followed,15N-CCC treatments were with-
drawn and all chickens restored to feeding on the control diet. Eggs were collected
daily during both periods and egg yolks and albumen were separated. The15N con-
tent was measured using a coupled Elemental Analyser-Continuous Flow II Interface-
Isotope Ratio Mass Spectrometer (EA-ConFloII Interface-IRMS) and theδ 15N ex-
cess (δ 15N-ex) and atom percentage15N (At%) calculated. There was no significant
(p > 0.05) difference inδ 15N-ex and At% of egg yolks and albumen of group B
both during 11 days of feeding on15N-CCC containing diets and during the 7 days
15N-CCC diets withdrawal. Feeding with15N-CCC affected (p < 0.05) δ 15N-ex and
At% in egg yolks and albumen of group C and D from 8 and 3 days respectively af-
ter the beginning of feeding15N-CCC diets, and up to 2 and 4 days after15N-CCC
diets were withdrawn, respectively. Theδ 15N-ex and At% in egg yolks tended to be
higher than in albumen during the treatment period. The15N concentrations reduced
after15N-CCC diets were withdrawn. These results suggest that hens might transfer
excess dietary15N-CCC or its metabolites into eggs and15N accumulates during egg
development. However, by this method it is not possible to determine if15N is still
bound in CCC or in its metabolite products.
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Effects of Mineral Status in the Soil, Forage, Water, Blood, Milk,
Urine and Faeces on Milk Production of Lactating, Free-ranging

Camels in Northern Kenya
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Mineral status of free ranging camels in Northern Kenya is not well documented, and
neither are its effects on camel milk yields. To establish the relationship between
the mineral status and milk yield in free ranging camels, soil, forage, water, lactating
camel blood, milk, urine and faecal samples were collected over two dry and wet
seasons in Laikipia and Isiolo districts of Northern Kenya to asses Ca, P, Mg, Cu and
Co status; daily milk yields were measured simultaneously.
The mean daily milk yield in Laikipia camels (3.1 l·d−1) was significantly (p < 0.05)
higher than that of Isiolo (2.3 l·d−1). The wet season had higher milk yield (2.8 l·d−1)
than the dry seasons (2.7 l·d−1). Blood mineral concentrations were significantly
related with milk mineral compositions (p< 0.05) except for Mg. There was a signifi-
cant (p< 0.05) positive correlation between Cu (r = 0.753) and Co (r = 0.552) status
and milk yield. Milk samples from Laikipia also had significantly more (p < 0.05)
more Co (0.10 mg·kg−1) compared to samples from Isiolo (0.07 mg·kg−1). However,
increase in soil, water and forage Ca and Mg seemed to depress milk yield. Serum Ca
and Co was statistically higher (p < 0.05) in Laikipia (243.5 and 0.22 mg·kg−1) than
Isiolo (116.3 and 0.11 mg·kg−1; Ca and Co respectively). Mean soil and water Ca and
serum P were significantly higher (p < 0.05) during the dry season (192.9 mg·kg−1)
than the wet season.
Milk yields seem to have been influenced by the levels of serum Cu and Co or the milk
demand of Ca and Co. The mean forage and blood P, Cu and Co in both seasons were
below the recommended critical levels while Ca and Mg levels are much higher. High
levels of Mg may be antagonizing other minerals necessary for milk production. Sea-
sonal variation in milk may have been due to variations in forage availability and/or
mineral availability.
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Haematological Effect of Using Jackbean (Canavalia ensiformis)
Seed Meal as an Alternative Protein Source forClarias gariepinus
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Aquaculture grew in global terms at an average rate of 11 % per year between 1984
and 1998. This trend is attributed largely to widespread availability and utilization of
aquafeeds. The fishmeal component of aquafeeds however, contribute substantially
to its high cost. Many feed ingredient alternatives to fishmeal at varying levels are
now being sought. This will enhance a more economically sustainable aquaculture
in the current millennium. Research interest has been directed on the evaluation and
use of unconventional protein sources. Jackbean (Canavalia ensiformis(L.) DC.) is
a fast growing legume widely available in the tropics. The seed has crude protein
and amino acid profile that recommend it for use as a substitute for fishmeal in fish
feed. It however, has some antinutritional factors some of which can be reduced to
a large extend by processing. The study was carried out to evaluate the effect of
Jackbean Seed Meal (JBSM) on the haematology ofClarias gariepinuswhen used to
replace fishmeal in practical diets of the species. Thirteen isonitrogenous (CP 30) and
isocaloric (ME 2900 kcal/kg) diets were formulated by substituting fishmeal in a con-
trol diet with raw and 60 minute-boiled JBSM at 10 %, 20 %, 40 %, 60 %, 80 % and
100 %. The test diets were assigned randomly using completely randomised design
(CRD) to duplicate groups of 20 fish of average total length 18 cm in 20 litre plastic
aquaria. The fish were fed once daily for 8 weeks at 3 % body weight. The static
water used in rearing was replaced every 3 days. Blood samples were collected from
fish tranquilized with MS222 at the commencement and subsequently bi-weekly for
determination of some haematological parameters. Results obtained showed that the
haematocrit (PCV), red blood cell count, white blood cell count and haemoglobin con-
centration decreased significantly (p < 0.05) with increasing dietary levels of JBSM.
Though boiling JBSM significantly (p < 0.05) improved the haematological values
of fish fed such diets, the values were still significantly lower than those fed the con-
trol diet. The haematological values of fish fed diets with JBSM however, remained
within the normal range forC. gariepinusBURCHELL, 1822.
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The study was conducted to determine the chemical composition of dried malt residue
and its effects when supplemented at 0, 20, 30 and 40 % in diets for dairy cattle. Ap-
parent digestibility of experimental diets was studied both conventionally and by the
indicator method. Titanium oxide was used as the marker. Four Thai crossbred na-
tive×Holstein Friesian cows, fitted with rumen, duodenal and terminal ileum cannu-
lae were used. Rumen pH, ammonia nitrogen and volatile fatty acid concentration
were measured. The dried malt residue had 85.95 % DM and the nutrient profile in
percentage of DM was: 80.19 % organic matter, 18.55 % crude protein, 2.32 % ether
extract, 13.13 % crude fibre, 51.85 % neutral detergent fibre and 22.69 % acid deter-
gent fibre. Dry matter digestibility on 0, 20 and 30 % dried malt residue diets were not
significantly (p > 0.05) different. Total digestible nutrients, gross energy, metabolis-
able energy and net energy for lactation on 0, 20, 30 and 40 % dried malt residue diets
were not significantly (p > 0.05) different but tended to decrease at higher levels of
dried malt residue. Dry matter, organic matter and crude protein digestibility in the
small intestine on the control diet were significantly (p < 0.05) higher than on the
30 and 40 % dried malt residue diets. Crude protein flow to duodenum was not sig-
nificantly (p > 0.05) different across diets. Rumen pH was not different across diets.
However, ammonia nitrogen levels in the rumen, 1 hour after feeding in 0, 20 and
30 % dried malt residue diets were significantly (p < 0.05) higher than on the 40 %
inclusion diet. At 3 hours post-feeding ammonia nitrogen level in the diet with 30 %
dried malt residue inclusion was significantly (p< 0.05) higher than on 0, 20 and 40 %
dried malt residue inclusion diets. Total volatile fatty acid concentrations in 0, 20, 30
and 40 % dried malt residue diets tended to decrease at higher levels of dried malt
residue although this did not reach significance (p > 0.05). However, acetic to propi-
onic acid ratio in 30 % dried malt residue diet was significantly higher than at 40 %.
It could be economical to incorporate dried malt residue in certain circumstances of
dairy feeding.
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Effect of Replacing Yellow Maize with Sweet Potato in Diet on
Performance of Piglets in Lower Mekong River Basin of

Cambodia
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Fertile basin irrigated by Mekong River, where the major staple food crops and veg-
etables were planted, provided an important source of Cambodian economic. Sweet
potato, one of the energy-providing crops, is being cultivated mostly on this land.
Surplus of yield is a profound problem whilst it had to be harvested prior flooded
period. While sun-drying sweet potato tuber is less palatable for human consumption,
utilization in animal diet, therefore, become an objective of this study. An experiment
was carried out in the animal experimental station of the Royal University of Agri-
culture, Cambodia, for 15 weeks to determine the effect of replacing yellow maize
with sweet potato in the diet on the performance of weaned piglets. Under completely
randomized design, 32 six week old piglets, with 7.61 kg (SEM 0.8) in initial body
weight, were divided into 4 groups A, B, C and D, with four replications. Diets were
assigned by subtracting yellow maize mixed 42 % in the diet with sun-dried sweet
potato tuber in the level of 0, 20, 30 and 40 %. Body weight of piglets in group B
(28.94 kg) was found to be better than those in A (23.46 kg), C (23.29 kg) and D
(25.16 kg) (p < 0.01). While the average daily feed intake in gram among groups
was not detectable (608.11, 651.62, 607.95 and 652.96 of A, B, C and D respectively),
it was investigated that feed conversion ratio was lower in group B (3.72) followed
by A (4.56), C (5.20) and D (4.40) respectively. Moreover, unless sweet potato was
charges, the gross economic gained of group B was better than the other groups. It
is concluded that utilization of sweet potato in the level of 20 % in piglet diets is an
optimum amount for farmer income.
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in Diets on Growth Performance of Indonesian Indigenous Sheep
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A study was conducted to investigate the effect of replacing dietary rice bran with
treated cassava peel (CaP) on the growth performance of Indonesian indigenous sheep.
Twenty-four indigenous sheep each weighing 12.49± 1.27 kg were in a Completely
Randomized Design assigned to one of 4 treatments diets. The control diet (diet
1) was 25 % Napier grass and 75 % concentrate containing 15 % molasses, 16.73 %
coconut cake,1.5 % CaCO3, 1.5 % premix, 0.27 % urea and 40 % rice bran. The rice
bran was in diet 2 replaced with 40 % fresh CaP, in diet 3 with 40 % boiled CaP
and in diet 4 with 40 % CaP fermented withSaccharomyces cerevisiae. Content of
coconut cake and urea were adjusted to make all treatment diets iso-nitrogenous and
isocaloric. Feed intake, daily body weigh gain, and feed conversion ratio (FCR) were
measured. The feed intake of sheep fed diets 1 (control), 3 and 4 did not differ (p >
0.05). However, that of diets 2 differed with 1, 3 and 4 (p > 0.05). Mean feed intake
was 693.87g/dayg/day, 833.95g/day, 733.40g/day, and 662.40g/day for diets 1, 2, 3 and 4,
respectively. Average daily gain of sheep fed diet 4 was higher than that of sheep fed
diets 2 and 3 but not different from diet 1. The average daily gain was 77g/day, 65g/day,
76g/day and 96g/day for sheep fed diets 1, 2, 3 and 4 respectively. Diet 4 FCR did not
differ (p > 0.05) from that of sheep fed diets 3 and 1, but differed from that of diet 2.
Mean of FCR was 9.01, 12.83, 9.65 and 6.90 for diets 1, 2, 3 and 4, respectively. It
was concluded that treated CaP especially fermented CaP may replace rice bran in
diets for improving performance of Indonesian indigenous sheep.
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Managed Areas in Segara – Anakan Cilacap, Central Java,
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Mangrove forests possess a high diversity and abundance of crabs in Central Java. The
conversion of mangrove forests into prawn ponds causes depletion of supply of river
sediments and loss of property. The main objective of this study is to compare the
diversity and abundance of intertidal crabs in undisturbed areas, crab hunting areas,
logging areas and prawn pond areas that were different in percent mangrove canopy
covers and percent sediment textures. In each area, two transect lines were installed
to analyse the percent mangrove canopy cover and the percent sediment texture com-
pared to a trilinier plot. Intertidal crab samples were taken at random and analysed
by the program of “Estimate S” to get information on diversity indices. The research
was carried out from October 2000 to January 2002.
In total, 16,353 intertidal crab individuals in 13 species were sampled. Differences in
observed number and estimated number of species (ACE, Chao−1), as well as num-
ber of individuals, diversity indices and evenness between the four studied mangrove
areas were all highly significant. Monthly fluctuation the intertidal crab diversity
was more constant in the undisturbed area with a high mangrove coverage (90 %)
compared to the crab hunting area, the logging area and the prawn pond area with a
coverage of 89 %, 33 % and 0 %, respectively. Intertidal crab abundance was equal in
three areas, but significantly lower in the completely deforested prawn pond area.
These results underline the necessity for a combination of economic and natural re-
source management. Silvofishery leading to the complete clear-cutting of mangrove
trees (as in the prawn pond areas) leads to a highly impoverished crab community
both in terms of crab individuals and species. Furthermore, the maintenance of undis-
turbed areas should be a primary objective for the management, since it represents
a more constant crab diversity and highest abundance, and sustains the protection of
rare species such asNeosermatiumsp..
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Driving Factors for Animal Husbandry in Communal Areas of
Namibia and South Africa — First Empirical Results
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In an environment where cropping is restricted by low and erratic rainfall, animal
husbandry can contribute to food security. Animal functions utilized in traditional
pastoral systems are generally storage of wealth, regular output and status display.
A well-managed mobile system does not harm the environment. In southern Africa,
abrupt and ongoing changes in political, social and economic frame conditions limit
the opportunities for continuous adaptation, and, as a consequence, non-controlled
livestock systems are more likely to threaten the environment. Little is known about
the characteristics, functions and impact of recent stationary animal production sys-
tems in communal areas of Namibia and South Africa. Embedded within the Bio-
diversity Monitoring Transect Analysis in Africa (BIOTA project), this study aims
at contributing insights into livestock systems relevant to the analysis of the environ-
mental gradient. Three communities were selected along a transect reaching from the
Okavango River to Cape Town and household surveys were conducted. The commu-
nal use of the range started in all cases relatively recently because of land allocations
in the last 3 to 30 years. The ecological conditions, the historical development, the
prevalent ethnic group, and the rights and agreements for use and access differed. Sev-
eral livelihood combinations of crops with small or large stock have evolved, as well
as varying dependency on income from livestock. Trade with animals ranged from
reluctance to sales, even when forage was scarce, to a commercially oriented way of
stock keeping. Off-farm incomes, generated via absenteeism and governmental trans-
fer payments, were crucial for the living of several households. First results of the
importance of explanatory variables for the differences in husbandry characteristics
will be presented in the full paper.
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ELSIA and Other Tests in Diagnosis ofPasteurella multocida
Infection in Camels in Egypt
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The bacteriological examination of internal organs from 14 dead camels had severe respiratory
symptoms revealed the isolation ofPasteurella multocida(PM) from 86.6 % of the collected
organs (52 out of 60)P. multocidasubspeciesmultocida(PMM) (serotype B) represented 85 %
of the isolates, whileP. multocidasubspeciesseptica(PMS) (serotype A) was isolated only
from one lung specimen (1.7 %). Nasal swabs and blood specimens from clinical cases and
contact apparently healthy camels showed similar isolation patterns. PMM serotype (B) was
isolated in 85.9 %, 65.6 % and 30.4 %, 8.1 % respectively, while PMS serotype (A) was isolated
from clinical cases only, 3.1 % and 1.6 % respectively. PMM serotype (A) was also isolated
from nasal swabs of contact apparently healthy camels (3 %).
Indirect hemagglutination test (IH) showed higher PM antibody titers in the serum of clinical
cases reached 1:512 in 17.2 % of the clinical cases against 0 % in contact apparently healthy
camels. In Dot immunobinding assay (DIA), 95.3 % of serum samples from the clinical cases
were tested positive with an optical density (OD) range from 0.59 to 1.17, whereas only 4.7 %
were tested negative. Serum samples from contact apparently healthy animals showed 72.6 %
positive results, whereas 27.4 % were negative. Serum IgG-ELISA revealed PM antibodies in
96.9 % of the clinical cases with OD range from 0.66 to 1.63. Two clinical cases were tested
negative (3.1 %). In contact apparently healthy camels, 75.6 % of the samples were tested
positive with a lower OD range, while 24.4 % of the samples were negative. Nasal secretion
ELISA revealed the presence of PM antibodies in 95.3 % of the nasal secretions from clinical
cases with OD range from 0.62 to 1.27 while 4.7 % of the samples were negative. Contact
apparently healthy camels showed positive results in 74.1 % of the samples, with OD range
from 0.62 to 1.03, whereas the negative represented 25.9 %.
Serum biochemical analysis showed significant decrease in total protein, albumin as well as
A/G ratio, while the globulin fraction was increased. The enzyme activity of ALT, AST, alka-
line phosphatasedase as well as the values of creatinine, urea and uric acid were significantly
increased. Minerals profiles were also altered, calcium, phosphorus, magnesium, sodium, chlo-
ride were significantly decrease, whereas potassium increased. It was concluded that serum
IgG-ELISA was superior to nasal secretion IgG-ELISA, DIA and IH which can also assess in
the diagnosis of PM infection in camels in conjunction with serum biochemical parameters.
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Reproduction Rate of Kacang and Peranakan Etawah Goats
under Village Production Systems in Indonesia
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Small ruminants like sheep and goats are important for a larger part of the Indonesian
rural population. The existing goat husbandry is normally the result of hundreds of
years of tradition. The major feeding systems in goat production found in Indonesia
are the cut and carry and grazing systems. The number of goats raised per farm is
relatively small. Goats are kept primarily for meat production, so production traits
of interest are the number of young weaned per breeding female per year and their
growth rate. The evaluation of the reproduction rate of local and adapted breed of
goats can provide important information to understand its productive potential using
local resources. The major breeds of goats found in Indonesia are the Kacang and the
Etawah goats. Indonesia is situated roughly between 6° to 11° north latitudes and 95°
and 141° east longitudes. The temperature stays within a constant range, 23–31°C
daily in the low plains and 18–27°C in the inferior plateau. Reproduction data of 173
and 189 Peranakan Etawah and Kacang does, respectively, were collected through
on-farm research over 20 months in smallholders agriculture located in Central Java,
Indonesia. At every reproductive event, date and number of the animal concerned
were recorded. Parity, type of birth and litter weight at weaning were identified on
reproduction rate of Peranakan Etawah and Kacang goats. General linear model were
applied in the data analysis. The average reproduction rate of Kacang and Peranakan
Etawah does was 2.95 and 1.76 kid / doe / year, respectively. Least squares analysis of
variance reveal that doe reproduction rate was significantly affected by parity, type of
birth and litter weight at weaning. The reproduction rate of Kacang and Peranakan
Etawah does tended to increase with the advance in parity up to the 4th parity and
slightly decrease thereafter. The reproduction rate increased progressively with the
advance in birth type. Results also demonstrated that at each 1 gram increase in litter
weight at weaning there was an increase of 0.17 and 0.08 reproduction rate of Kacang
and Peranakan Etawah does, respectively.
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There is an increasing demand for lamb meat in Thailand. In the north of Thailand,
soybean is planted and soybean straw is a major by-product, thus providing an al-
ternative to the typically low-quality pastures and hays from those pastures. In this
study the effects on performance and carcass quality of lambs fed different levels of
soybean straw partially or totally replacing low-qualityBrachiaria ruziziensisgrass
hay as a model for grazing were evaluated. All diets were supplemented with concen-
trate (1/3 of diet) thus reflecting more intensive feeding systems of somewhat larger
farm enterprises of the north of Thailand. Twelve male indigenous lambs of 30 kg
body weight were fed one of the three diets for 179 days. Diets differed in forage
with Brachiariahay being replaced to 0.50 and 100 % by soybean straw. Lambs were
slaughtered and the right carcass side was dissected as is common in Thailand and the
left carcass side was dissected according to US standard. Average daily gain of the
lambs fed only soybean straw as a forage was superior to that of the other two groups,
this probably due to the higher protein content of the soybean straw compared to the
grass hay and the lower amount of feed refusals. Feed conversion ratio and feed cost
per gain were improved as well by the use of soybean straw. Carcass weights and
dressing percentage were more favourable in lambs receiving only soybean straw or
only B. ruziziensishay than in those receiving an 1:1 mixture. There was a trend to
higher lean meat percentages with increasing proportion of soybean straw. Carcass
cutting in Thai style with the aim to dissect the valuable muscles without bone, fat
and connective tissue around the muscle did not result in significant difference among
groups, but lambs dissected according to the US standard cutting scheme resulted
in superior percentages of loin, rib and plate when lambs received the mixed forage
while there were no obvious differences in the other valuable cuts. This has important
implications for export.
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A Methodology to Identify the Role of Local Institutions in
Livestock Breed Development — A Case Study from West Africa

M IRJAM STEGLICH, KURT-JOHANNES PETERS

Humboldt-Universität zu Berlin, Department for Animal Breeding in the Tropics and
Subtropics, Germany

Animal breeding activities have an important social dimension and depend to a large
extend on institutional and human capacities to coordinate and interact. Despite the
highly advanced institutional environment that is known to have considerably con-
tributed to the impressive productivity increases in the North, the social characteris-
tics of local animal breeding systems in the South have rarely received attention in
research and development for breed improvement. Effective livestock development
and breed improvement strategies for better animal genetic resource management are
increasingly required. Methods need to be made available that enable outsiders of
divers professional background to gain better insights into traditional breeding sys-
tems and their respective institutions to facilitate the cooperation with livestock own-
ers and other stakeholders.
A methodological approach based on an action-oriented analysis of local institutions
was developed for the systematic assessment and evaluation of the institutional and
organisational environment in which livestock breeding activities are carried out. Em-
phasis is put on local level institutions and organisations and the existing local knowl-
edge base. Participatory tools are used that enable the livestock keeping communities
to analyse their situation. As part of a larger study, a sub-sample of cattle herd own-
ers from 13 villages in The Gambia described the relative importance of institutions,
their functions and the degree of interaction among individuals, the community and
the institutions and organizations relevant to their cattle enterprise. The analytical
process was assisted through visualization by depicting the institutions, organizations
and their linkages in diagrams. Key-informant interviews were additionally held with
other stakeholders.
The methodology produced extremely relevant information directing a breed devel-
opment intervention. The intervention must respond to the considerable demand for
certified quality male breeding stock and adverse effects of intense competition among
cattle herd owners. Information is usually not shared among herd owners and breed-
ing knowledge only passed on within the larger families. A considerable share of
program resources has to be invested in strengthening local institutions and breeders’
associations, as few traditional institutions were perceived to function well.

Keywords: AnGR management, animal breeding, institution analysis, institutional
development
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Use of Essential Oil Extracted from Citronella, Cloves and
Peppermint as Supplement in Weaner Pig Diets

WANDEE TARTRAKOON1, KASEMSUK SUKKASEM1, UDO TER MEULEN2,
THERDCHAI VEARASILP1

1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universität Göttingen, Institute of Animal Physiology and Nutrition, Ger-
many

The experiment was conducted at Chiang Mai University, Thailand to determine the
effect of supplementing essential oil from citronella, cloves and peppermint as feed
additives in weaner pig diets. Thirty weaner pigs (28 days old; 9± 0.8 kg) were
selected and randomly divided into five groups of six animals each. Each weaner
pig was housed in an individual pen. Each group was allocated to one of the dietary
treatments: Diet 1. control basal diet, Diet 2. basal diet with amoxicillin as antibiotic
(2 g kg−1 diet), Diet 3. basal diet with citronella oil (5 ml kg−1), Diet 4. basal diet
with clove oil (5 ml kg−1) and Diet 5. basal diet with peppermint oil (5 ml kg−1).
The design was completely randomized. Diets were formulated to meet NRC (1998)
standards. The growth performance and faecal characteristics were determined for
35 days. Averaged daily gain (ADG) and feed conversion ratio (FCR) of pigs fed
the diets 1 to 5 were: 450, 460, 460, 450, 440 g d−1 and 1.79, 1.68, 1.70, 1.71 and
1.76, respectively. There was no significant (p > 0.05) differences in ADG, FCR and
average daily feed intake amongst the treatments. The faeces of the pigs fed diets
with essential oil had significantly (p < 0.05) better shape and colour than pigs fed
the control diets but there were no significant (p > 0.05) differences with the pigs fed
the diet supplemented with amoxicillin. The incidence of diarrhoea in the pigs within
each treatment group as a percentage were: 48.10, 10.00, 4.29, 25.71 and 22.86 on
diets 1 to 5, respectively. It is concluded that the application of citronella oil as feed
additive has potential in feeding weaner pigs.

Keywords: Citronella oil, clove oil, essential oil, peppermint oil, weaner pig
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Approaches on Conservation, Exploitation and Sustainable Use of
Animal Biodiversity in Vietnam

LE THI THUY1, NGUYEN DANG VANG1, HOANG K IM GIAO2

1National Institute of Animal Husbandry (NIAH), Animal Genetic Diversity and Conser-
vation, Vietnam

2Vietnamese Ministry of Agriculture and Rural Development, Vietnam

Vietnam is one of 15 countries in the world richest in genetic resources covering of
an area of 330,000 km2. Vietnam fauna is known of 275 species and sub-species of
animals, 1,026 species and sub-species of birds, 260 species of reptiles, 32 species
of ambiphious, 500 fresh water fishes, about 2,000 sea water fishes, and dozens of
thousands of non-spine fauna. Endemic Vietnamese fauna are numerous, including
dozens of mammals, 10 species of birds, 60 fishes, etc. Vietnam is considered as
one of the world ancient animal domestication area. The husbandry animals here in-
clude 12 species: pig, cattle, goat, sheep, sika deer, samba deer, rabbit, chicken, duck,
muscovy-duck, geese and pigeon. They generally maintain adapting characteristics
to the living environment. But many of the local breeds are facing extinction or en-
danger. The conservation duty focuses on protection and strengthening of production
sustainability. The main issues are rehabilitate and maintain animal races that are in
extinction risk, prevent races extinction; improve in-situ conservation in native areas,
promote conservation through use; maintain in-vitro genetic materials of specially
necessary races to avoid inbreeding. Approaches to conservation and sustainable util-
isation of animal genetic resources from 2001–2010.

• Raising community awareness of position and importance of animal biodiver-
sity.

• Linking animal biodiversity conservation to national culture conservation.
• Defining proper economic mechanism and regulation for biodiversity conserva-

tion.
• Developing and perfecting legal documents on animal biodiversity conserva-

tion.
• Scientific training program relevant to the science and technology in animal

genetic conservation, Developing the National Animal Genebank.
• Enhancing of conservation network from officials to grassroots.
• Transforming market potential breeds in to production by political supports for

long-term breeding programs.
• Publishing Domestic Animal Diversity Information System (DAD-IS) on Inter-

net standardized by FAO.

Keywords: Sustainable use, Vietnamese animal diversity and conservation
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Digestibility and Nitrogen Retention in Creole Pigs and Improved
Breed of Pigs Fed with Maize and Mucuna Beans in Peasant

Systems in South of Mexico
WILBERT TREJOL IZAMA 1, RONALD SANTOS RICALDE1, ROBERTOBELMAR1,

SIMON ANDERSON2, ALBERT SUNDRUM3

1Autonomous University of Yucatan, Agroecology, Mexico
2Imperial Collage London, Agricultural Sciences, United Kingdom
3University of Kassel, Department of Animal Nutrition and Animal Health, Germany

Peasant pig production in South of Mexico is primarily characterised by Creole pigs
(CP) kept in the backyard. CP are however more and more displaced by improved
breeds of pigs (IBP). Often, peasant people believe that IBP are more profitable than
CP because of their higher weight gain and leaner carcass. However, to exhaust their
growth capacity the IBP have high nutrient requirements. On the other hand, the low
performance characteristics of CP may match better with the feed available in pheas-
ant production such as mucuna beans (Stizolobium deeringianum). The objective of
this experiment was to evaluate digestibility and nitrogen balance in CP and IBP fed
with feedstuffs obtainable in peasant systems.
Eight CP and eight IBP pigs with a mean live weight of 40.7± 1 kg were used. The
pigs were housed in metabolism crates. Two experimental diets were used: diet (A)
maize only (crude protein 8.2 %), diet (B) 25 % of mucuna beans previously boiled
and dried + 75 % of maize (crude protein 12.3 %). Seven days were allowed for diet
adaptation and seven days for faeces and urine collection. The pigs were allocated to
one of two dietary treatments in a randomised block design with four blocks and one
replication per treatment in each block. Data were analysed using the GLM procedure
of SAS.
CP showed a higher dry matter intake and live weight gain than IBP (p < 0.05). The
intake of dry matter within the breeds was not influenced by the different diets. Di-
gestibility of dry mater was similar (p > 0.05), however digestibility of neutral de-
tergent fibre was higher in diet B. There were no statistical differences in nitrogen
retention (p> 0.05). The results indicate that there is no benefit in use IBP when only
low quality diets are available. It is possible to use mucuna beans in order to reduce
maize in pig diets.

Keywords: Creole pigs, digestibility, nitrogen balance,Stizolobium deeringianum
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Effect of Selenium Chelate Inclusion in Growing-Finishing Pig
Diet on Productive Performance and Residual Selenium in Blood

Plasma, Internal Organs and Lean Meet
THERDCHAI VEARASILP1, P. POLBAMSUNGWAJCHARA1, SANCHAI

JATURASITHA1, WANDEE TARTRAKOON1, UDO TER MEULEN2

1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universität Göttingen, Institute of Animal Physiology and Nutrition, Ger-
many

Selenium is normally included in pig diets in the form of sodium selenite or selenium
enriched yeast to prevent deficiency problems and improve production performance.
However, high levels of selenium can result in lower production performance and
residual selenium in swine tissue can affect the consumer.
This experiment was conducted at Chiang Mai University to study the effect of se-
lenium in the form of selenium-chelate (selenoglycine) included at levels of 0, 0.15,
0.30 and 0.60 ppm in growing and finishing pig diets. 48 pigs were divided into
4 treatments of 12 animals each and fed with the experimental diets ad libitum for
72 days in a completely randomized design. Blood samples were taken from the Jugu-
lar vein at 30-day intervals. Internal organs and lean meat were collected at the end
of the experiment. The samples were analysed for selenium concentration. Average
daily gain and feed conversion (g gain kg feed−1) were slightly higher as level of
selenium increased (649, 672, 696 and 752 g d−1 and 305, 305, 325 and 335, respec-
tively) but there was no significant difference (p > 0.05). Daily feed intake across
diets was 2.15, 2.20, 2.12 and 2.23 kg d−1, respectively. Blood selenium after both 30
and 60 days of feeding increased significantly (p < 0.01) as level of selenium in the
diets increased and prolonged feeding duration tended to increase residual selenium
in the blood. Residual selenium was found in internal organs, heart, lung, liver and
kidney which increased with increased level of selenium inclusion in the diets and
was significantly (p < 0.05) highest at 0.60 ppm of selenium compared to the rest of
the treatments. Kidney and liver contained the highest amount of residual selenium.
Residual selenium content in lean meat increased with increase in level of selenium
in feed. It can be concluded that supplementation of selenium as selenium chelate
(selenoglycine) can slightly improve productive performance but residual selenium in
internal organs and lean meat may be harmful to the human if the selenium level in
the diet is high.

Keywords: Internal organs, lean meat, productive performance, residual selenium,
selenium, swine
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Site and Extent of Cottonseed Meal Protein Digestion Substituted
for Soybean Meal in Concentrate Diets of Steers
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1Maejo University, Thailand
2Chiang Mai University, Department of Animal Science, Thailand
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4Georg-August-Universität Göttingen, Institute of Animal Physiology and Nutrition, Ger-
many

Cottonseed meal (CSM) is by product and can be obtained from cotton fiber and
cottonseed oil industry. Compared to Soybean meal (SBM), CSM contains slightly
lower amounts of crude protein (CP) and energy, but is higher in fiber and rumen
undegradable protein (RUP).
The experiment was conducted at Chiang Mai University, Thailand, to determine the
nutrient quality of CSM substituted for SBM in steer diets in a 4×4 Latin Square
Design. Each steer was fitted with rumen fistula, and cannulae at duodenum and ileum.
The steers were fed concentrate diets containing CSM substituted for SBM as protein
source at levels 0, 50, 75 and 100 %. Diets were fed at 3 %BW and contained 50 %
rice straw and 50 % concentrate diet. TiO2 was used as indicator for this experiment.
Digestibility of dry matter (DM), organic matter (OM) crude protein (CP) and true
protein (TP) at rumen, small intestine, large intestine and total tract were determined.
The amount of free gossypol in concentrate diets were 0.01, 0.07, 0.12 and 0.14 %
of DM respectively. There was no apparent health disorder during the experimental
period. DM and OM digestibility based on the amount of intake at rumen, small in-
testine, large intestine and total tract were not significantly different among treatment
groups. There were no significant differences in the amount CP increased in rumen.
The amount of digestible CP and TP in small intestine and its digestibility based on
the amount entering small intestine were not significantly different. There were no
effects in ruminal pH and NH3-N (11.32, 12.93, 10.29 and 10.46 mg/100ml).
It was concluded that CSM could substitute SBM as protein source in concentrate
diets up to 100 % without any symptoms of gossypol toxicity and had similar values
of DM, OM, CP and TP digestibility, ruminal pH and ruminal NH3-N to SBM.

Keywords: Cottonseed meal, gossypol, large intestine, nutrient digestibility, rumen,
small intestine, soybean meal, TiO2, total tract
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Do Technological and Policy Developments Further the
Conservation and Use of Genetic Resources?

JAN ENGELS

International Plant Genetic Resources Institute, Italy

Over the past decade substantial progress has been made in the development of a po-
litical framework for the conservation and sustainable utilization of agrobiodiversity.
The conclusion of the Convention on Biological Diversity (in 1992) and, more re-
cently in 2001, the International Treaty on Plant Genetic Resources for Food and Agri-
culture have been key developments, both addressing the urgent need for long-term
conservation of threatened genetic resources world-wide. At the same time advances
in molecular genetics and information technologies have been dramatic. Both areas
are very relevant to conservation and the sustainable utilization of these resources.
Coinciding with the aforementioned developments the world experienced the impact
of the globalization of economies and a drastic shift in the property rights regime, in
particular the use of patents to protect biological inventions/discoveries. The impact
of globalization can be observed on the one hand in a drastically reduced number of
private plant breeding companies, and an increased importance of genetically modi-
fied (GM) varieties in food production for the major crops, on the other. The implica-
tions for conservation of the use of GM varieties are yet to be studied and policies are
still to be developed to promote reliablein situandex situconservation efforts.
The above-mentioned developments coincided with the degree of governmental sup-
port to agricultural research, including activities such as pre-breeding and conserva-
tion, particularly in developing countries. At the same time these countries also lack
the financial resources to exploit the locally available genetic diversity. Moreover,
the technologies and the required human resources are similarly lacking and thus,
the benefits of these technological developments do not reach the main guardians of
agrobiodiversity, i.e. the farmers. This, in turn, does not provide them with any real
incentive to contribute towards conservation activities.
In the above context this paper will study the need and the conditions for strategic
partnerships between developing countries, the private sector and national and inter-
national agricultural research institutions, to achieve both reliable, efficient long-term
conservation efforts and sustainable utilization activities for the benefit of all. The role
of genebanks and of the Global Conservation Trust will be given special attention.

Keywords: Conservation, genebanks, genetic resources, partnerships, policy frame-
work, technologies, utilization
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Plant Species Diversity of Homegardens in Humid and Semiarid
Cuba and Its Importance for Self-sufficiency of Households

ALEXANDER WEZEL

Ernst Moritz Arndt University of Greifswald, International Nature Conservation, Ger-
many

The cultivation of different plants in homegardens for self-sufficiency has a long tra-
dition in Cuba, but knowledge about homegardens in Cuba is small. To analyse this
more deeply, cultivated plants of 31 homegardens were surveyed in three villages in
eastern Cuba in 2001. Two of the study villages were located in a humid area with an
annual precipitation of about 2200 mm. The third village was situated in a semiarid
area with about 450 mm precipitation. The similarity of species composition between
the three study villages was calculated with the Sørensen coefficient of similarity.
The plants studied in the homegardens included those for human consumption such
as fruits, vegetables, tubers and cereals as well as spices and medicinal plants. Most
homegardens were characterised by an agroforestry system with three vegetation lay-
ers. In total, 101 different plant species were found with an average number of 18 to
24 species per homegarden for the three villages. The minimum was seven different
species in a homegarden and the maximum 49 species. Half of the species surveyed
have a medicinal potential and thus enable in-situ conservation of genetic resources.
A broad range of species was found in all villages, because irrigation is used under
semiarid conditions, which allows the cultivation of species preferring more humid
conditions. This results in a relative high similarity in species composition between
the villages. Highest similarities were found for fruit trees and tubers, whereas spices
and medicinal plants were lowest in the comparison between the humid and semiarid
villages. Nevertheless, some species were exclusively found under semiarid or humid
conditions. In general, homegarden production provided a broad and diverse basis
for self-sufficiency of the households. Although homegarden production showed to
be only a small source of income, it is particularly important because of low-paid
outside work and minimal food provision of the state.

Keywords: Caribbean, cultivated plants, food supply, households’ income, medicinal
plants, species richness
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Economic Analysis of Farmers’ Preferences for Coffee Variety
Traits — Lessons for on-Farm Conservation and Technology

Adoption in Ethiopia
EDILEGNAW WALE , JOHN MBURU

University of Bonn, Center for Development Research, Germany

The knowledge to-date recapsCoffea arabicato have originated in Ethiopia and its
genetic diversity in the country is proved to be high. On top of its role in the na-
tional economy, Ethiopia’s coffee diversity is important not only nationally but also
in international research and conservation centers. However, this diversity is dwin-
dling due to policy, institutional and market failures. Despite a tremendous attention
to salvage this degradation through the emerging on-farm conservation, there is no
adequate contextual research done as to how this strategy can be harmonized with
farmers’ livelihood strategies and how policy can face the potential trade-off with
modern technology adoption.
To implement sensible on-farm conservation and variety adoption strategies, farmers’
preferences for variety traits and their land allocation behavior should be understood.
To this end, the paper aims to study coffee farmers’ preferences for variety traits and
examine land use decisions (between traditional and improved coffee trees). A house-
hold model that considers farmers’ variety trait preferences as a positive externality
of their livelihood decisions is developed drawing from Lancaster’s characteristics
model.
The data come from 266 coffee growing farmers in South Western Ethiopia. Multi-
nomial logit and two-limit Tobit regression models are estimated to examine farmers’
preferences for coffee variety traits and the proportion of coffee land that they allocate
to traditional coffee trees, respectively.
The results have shown the factors inducing farmers’ preference for certain variety
traits, relative importance of coffee variety traits to farm households of different fea-
tures, and factors motivating farmers to continue planting traditional coffee trees.
Based on the empirical results, the paper derives policy implications in the areas of
on-farm conservation, improved variety adoption, and coffee breeding priority setting.

Keywords: Coffee diversity, Ethiopia, multi-nomial logit and two-limit Tobit models,
on-farm conservation, variety adoption
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Cultural Impacts on Natural Resource Management in the Lore
Lindu Region, Central Sulawesi

HEIKO FAUST, ROBERT WEBER

Georg-August-Universität Göttingen, Institute of Geography, Department of Social and
Cultural Geography, Germany

The Lore Lindu National Park in Central Sulawesi represents uniqueness in biodiver-
sity with a huge number of endemic flora and fauna species. However, increasing
logging and expansion of agricultural land into the national park endanger the biodi-
versity and a sustainable land use. In order to understand the current process in the
region, the cultural and historical aspects of natural resource management are indis-
pensable. As a result of an empirical qualitative study carried out within the frame of
the collaborative research program SFB 552 — STORMA, cultural and socio-cultural
impacts turn out to be a crucial factor for changes in natural recourse management in
the Lore Lindu region.
The investigated region hosts three different local ethnic groups: To Kaili, To Kulawi,
and To Napu. Moreover, spontaneous migration within the region and from other parts
of the archipelago, as well as local and inter-island resettlement programs led, in the
course of time, to a complex patchwork of ethnic groups. These ethnic groups are
distributed heterogeneously over the Lore Lindu region and within its villages. Thus,
ethnic stratification and the distribution of social and cultural power build up diverse
schemes of land use patterns by merging cultural impacts of varying strength. The
introduction of new crops (e.g. cacao) and land use practices (e.g. use of fertilizer,
field size enlargement) as well as the transformation of agro-economic structures (e.g.
expansion of wage labor systems) by migrants from outside the study region are only
two major fields of this study. However, also the direct and indirect effects of the
Dutch colonial rule (e.g. enforcement of the production of cash crops like copra or the
abolishment of livestock consuming ceremonies) can be regarded as cultural impacts.
The empirical evidence reveals the decisive relevance of cultural aspects in terms of
natural recourse management in the Lore Lindu region.
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Exploration and Geographical Trait Diversity in Vernonia
galamensis— A Potential New Industrial Crop for Dry Regions

TESFAYE BAYE , HEIKO C. BECKER

Georg-August-Universität Göttingen, Department of Agronomy and Plant Breeding, Ger-
many

Vernonia galamensisis a new potential industrial crop with very high content of verno-
lic acid (12, 13-epoxy-cis-9-octadecenoic acid) in the seed oil. The species is limited
in distribution and endemic to drier parts of East African countries. In order to study
the existing eco-geographical and morphological diversity and seed quality traits di-
versity in Ethiopia, germplasm collection and field evaluation were carried out. A
total of 480 accessions were collected, in all regions whereVernoniais growing. Al-
titude of collecting sites varied between 1,250 and 2,050 m, soil pH from 5.1 to 8.5,
the most common soil type was sandy loam, and the organic matter content varied
from 0.2 to 12.9 %. The mean vernolic acid content of the seed oil of the accessions
was 74 %, and ranged from 34 to 87 %. Shannon-Weaver Diversity Index (H`) showed
that most traits are polymorphic and the highest H` was noted for internode size (0.93)
and the lowest for stem color (0.47). The overall diversity index for all traits was 0.76.
The majority of the genetic diversity, 89 % and 95 %, was observed within region of
origin and altitudinal group, respectively. Clinal pattern of variation was observed for
traits such as flower color from purple to white, stem color from purple to green in the
direction of lowland to highland. Principal component analysis and dendrogram con-
structed from H` indicated the close relationship of Sidamo and Shewa regions and
the large difference of introduced accessions from accessions collected in Ethiopia.
It was concluded that regions/altitudinal classes with highest diversity could be sug-
gested for germplasm conservation strategy, either forin situor ex situ.
In the collection mission, it was not possible to findVernoniain some locations that
were earlier indicated by herbarium specimens collected since 1840. This could be
an indication of change in land use system and environmental degradation and, hence,
loss of genetic resources of the species.

Keywords: Altitudinal diversity, collecting expedition, dry land crop, new crop, re-
gional diversity, shannon-weaver diversity index,Vernonia galamensis
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Conservation and Use of Wild Populations ofCoffea arabicain the
Montane Rainforests of Ethiopia

MANFRED DENICH, DETLEF V IRCHOW, PAUL L. G. VLEK

University of Bonn, Department of Ecology and Resource Management, Germany

Ethiopia is the center of origin forCoffea arabica, where wild coffee populations are
part of the understorey in the montane rainforests. This wild coffee is not only an
important gene pool for future selection and breeding of improved cultivars. In the
forest coffee areas, about 60 % of the local population earn their livelihood with cof-
fee, which mainly comes from forest and semi-forest coffee systems. Deforestation
and land-use change, however, are threatening the wild coffee stands. To prevent the
forest and coffee stands from further damage, conservation as well as sustainable use
concepts have to be developed. In the framework of “Biosphere Research - inTEgra-
tive and Application oriented Model projects” (BioTEAM), funded by the German
Federal Ministry of Education and Research (BMBF), ZEF and the Ethiopian Agri-
cultural Research Organization (EARO) jointly carry out a research project entitled
“Conservation and utilisation of wild populations ofC. arabica in the montane rain
forests of Ethiopia”. The project consists of six sub-projects: (1) Studies on the bio-
diversity of afro-montane rainforests with occurrences of wild coffee populations, (2)
Molecular systematics as a basis for managing the genetic diversity ofC. arabica,
(3) Eco-physiological adaptation of wild coffee populations to water stress, (4) Im-
portance of fungal pathogens in wild coffee population of Ethiopia and potential of
resistant coffee types, (5) Economic assessment of the gene pool ofC. arabicaand
the economic potential of conservation and use concepts with special consideration
of the rain forest habitats, and (6) Analysis of institutional factors influencing the con-
servation and use ofC. arabicagene pool. The project approach will be presented.

Keywords: BioTEAM, Coffea arabica, economic valuation, ecophysiology, Ethiopia,
genetic diversity, institutional research, montane rainforest, phytopathology, species
diversity
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The Efforts to Fulfill the Requirement of Lily Seed Bulb and its
Breeding Approach

MURDANINGSIH HAERUMAN K.
Padjadjaran University, Laboratory of Plant Breeding, Indonesia

In Indonesia, lily flower has a good economic value. It was cultivated by the small
farmers as well as commercial farmers. Unfortunately, seed bulb procurement still
depends on imported lily seed, which was so expensive and its varieties were limited.
This is the reason why the small farmers cultivated only the white local lily.
Imported seed bulb which has been generated for so many years was able to be pub-
licly multiplied and this can be used as a source for in vitro rapid multiplication re-
search that would produce seed bulb for the small farmers. Cross breeding programme
was required to produce new variety. This study has been conducted in the laboratory,
screen house, and in the field. Laboratory work included: (a) in vitro multiplication
that provides information about appropriate kind of explants and media that would be
used as a blueprint for lily in vitro multiplication, as well as plantlets for acclimatiza-
tion study, and for further multiplication; (a) in vitro conservation study is important
related to the procurement of plant resources and provide information about exist-
ing interaction between medium and plantlet genotypes. On the other hand, those
researches will support hybridization or cross breeding programme. Hybridization
was done in the screen house. Heterogeneous F1’s seed was cultured in vitro to pro-
vide F1’s plantlets. The F1’s plantlets were multiplied in vitro in order to maintain
genetic variability of F1’s plantlets, so it will create variability of population. In the
screen house the acclimatization study was also conducted to provide information as
a blueprint for lily plantlets acclimatization. For field study the farmers involvement
was quite innovative to conduct his activities using his own special technology to cul-
tivate lily plant, as the result of in vitro multiplication. In fact the farmer was able to
show good talent to cultivate in vitro lily plant, which produce lily flower that ready
to market for one planting period. The farmer was also able to help in F1’s genotypes
selection. On the following research this farmer will also engaged to produce a large
number of seed bulb that will be used by other farmers. Furthermore, rapid multipli-
cation trough callus and in vitro breeding programme would be able to be conducted.
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Farming Systems and Regional Natural and Economic Stability
Issues in the Mata Atlântica, Brazil

SABINE HÖYNCK, HARTMUT GAESE, WILFRIED MORAWETZ

University of Applied Sciences Cologne, Institute for Technology in the Tropics, Ger-
many

The natural environment of the Atlantic Rainforest of Brazil, the Mata Atlântica, has
been exposed to competing intensive exploitation for centuries. Low natural produc-
tion risks, reliable rainfall and perennial water courses as well as profound and fertile
soils, have favoured the establishment of intensive land use systems. Intensities and
extension of land use have resulted in negative external effects, such as effecting water
resources quality and reliability, and reducing the natural system stability within the
remaining fragments of the forest systems.
The approach of a cluster research project in the south-eastern region of the Mata
Atlântica has identified the following major issues in regional development:

• How to preserve forest areas and biodiversity considering spatial aspects of
natural functionality for the totality of the economic and natural systems?

• Preservation strategies in this context might involve permitting controlled eco-
nomic exploitation by land users.

• How to internalize external effects of agricultural land use while preserving
economic sustainability of the farming system and of regional development?

An incentive system has to be established to influence farmers’ behaviour. The suc-
cess of such an incentive system depends very much on understanding farming sys-
tems interactions, internal interactions as well as the specifically focused interaction
with the bordering forest systems. This can be achieved by assuming a farming system
approach which considers the decision situation and the resource allocation problems
of a farm household.
For analysing the environmental impacts of agricultural systems on natural resources
such as biodiversity and ecosystem stability, water and soil, they need to be assessed
on aggregate level. The challenge in optimising Mata Atlântica preservation strategies
is to combine farming system analysis and biosphere analysis with integrative regional
modelling techniques.

Keywords: Biodiversity, biosphere analysis, farming system analysis, incentive sys-
tems, natural preservation, regional modelling
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A Study on Tree Diversity in Association with Variability of
Ironwood (Eusideroxylon zwageri) in Jambi, Indonesia

BAMBANG IRAWAN , FRANZ GRUBER

Georg-August-Universität Göttingen, Institute of Forest Botany, Germany

A study on tree diversity in association with variability of ironwood has been con-
ducted at Senami forest stand in Jambi, Indonesia. Senami is one of natural forest
stand that dominated by ironwood (Eusideroxylon zwageriT. et B.) species. The re-
searches have been conducted from October 2002 to November 2002 using systematic
plot sampling. The field research found that ironwood grows associatively with more
than a hundred tree species. At tree stage, species that were recorded are 99. At pole
stage, ironwood grows associatively with 90 species. At sapling stage, it grows with
125 species while at seedling stage ironwood grows with 92 species. The most im-
portant species for wood production areEusideroxylon zwageri, Palaquium hasseltii,
Litseaspp.,Ochanostachys amentacea, andShoreaspp. All of the species belong to
28 families. The most dominant family isLauraceaefollowed byMoraceae, Euphor-
biacea, Anacardiaceae, CaesalpinaceaeandBurseraceae. The study also revealed
that each ironwood variety grows in some small clusters. It can be found in about
68 % of forest area. The alternatives of cluster composition of ironwood variety are
daging, kapur and sirap (4.69 %), daging and sirap (9.38 %), and sirap and tanduk
(4.69 %). Sirap is the variety that able to form cluster with any other varieties. The
SØRENSENcoefficient index between ironwood communities obtained that the most
similar communities are the communities between daging and sirap with index of
0.792, followed by daging and kapur (0.569), sirap and tanduk (0.497), kapur and
sirap (0.488), daging and tanduk (0.478), and kapur and tanduk (0.364).
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Status of Under-Utilised Tuber Legumes Yam Bean and Wild Cow
Pea in Indonesia

AGUNG KARUNIAWAN 1, ISWANDI ANAS2, PIETER KALE3, JÖRG HEINZEMANN4,
HEIKO C. BECKER1, WOLFGANG J. GRÜNEBERG1

1Georg-August-Universität Göttingen, Institute of Agronomy and Plant Breeding, Ger-
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2Bogor Agricultural University (IPB), Department of Soil Sciences, Indonesia
3Georg-August-Universität Göttingen, Institute of Agricultural Chemistry, Germany
4Georg-August-Universität Göttingen, Institute for Agricultural Technology, Germany

The yam bean (Pachyrhizusspp.) was introduced to South East Asia in 16th century
from America. It has received more interest since the Amazonian yam bean Chuin
has been found which is used and processed like cassava. The wild cow pea (Vigna
vexillata) is used in Asia, Africa and Central America for its tuberous roots. The
objectives of this study were to record the cultivation status as well as the use and pro-
cessing knowledge of these species in Indonesia. In a collection trip a questionnaire
was used to record these information. 110 yam bean (P. erosus) and four cultivatedV.
vexillataaccessions were collected. The yam bean — local names:Bengkuang, Uas
or Bose— is cultivated on all major Indonesian islands. CultivatedVigna vexillata
— local names:Jempirang— has been found only in Bali. Personal communica-
tions indicated that there is also cultivation in Timor and Papua. The yam bean is
known as vegetable crop rather than as root crop. It is consumed raw as salad or as
refreshing tuber fruit. TheJempirangis considered as a root crop-tubers and is al-
ways steamed or boiled before consumed and seeds are additionally used. Yam bean
yields are 10 to 70 t ha−1 in West Indonesia (Sumatra and Java) compared to 10 to 50
t ha−1 in East Indonesia (Sulawesi, Timor, Flores and Sumba). In East Indonesia it is
predominantly intercropped with maize and cassava due to poor soil conditions. The
Jempirangyields are 20 to 30 t ha−1. It is cultivated after rice (Oryza sativa) in the
dry season. In conclusion theJempirangshould consider more attention as a legume
root crop and merits further investigations e.g. crossings withV. vexillatavar. lobatifo-
lia from the Namibian drylands. Furthermore, the yam bean should be considered as
an additional option for intercropping systems. A higher dry matter Amazonian yam
bean — so called Chuins — are lending themselves as a protein rich starchy stable as
well as incorporation of high dry matter into the South East Asian yam bean genepool.
The differences between these genepools are currently under investigation.

Keywords: Neglected crops, legume root crops, yam bean,Pachyrhizus, wild cowpea,
Vigna vexillata
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Crop Diversity and Its Changes in Rural Homegardens of Central
Sulawesi, Indonesia

KATJA KEHLENBECK, BRIGITTE L. M AASS

Georg-August-Universität Göttingen, Institute for Crop and Animal Production in the
Tropics, Germany

Tropical homegardens with their large crop species and varietal diversity are regarded
as an ideal production system forin situ conservation of plant genetic resources.
They are also known to be fields of experimentation and domestication of wild plants.
However, garden diversity varies according to ecological and socio-economic factors
and/or characteristics of gardens or gardeners. But little is known about these factors
and the dynamics of crop diversity. This study aims to assess the stability of home-
garden crop diversity over a period of two years as well as the influence of selected
factors on the diversity.
In 30 homegardens randomly selected from three villages adjacent to the Lore Lindu
National Park in Central Sulawesi, species diversity and abundance were assessed
in the years 2001 and 2003. Overall, 149 crop species were identified in 2001 and
168 crop species in 2003. The gardeners stopped growing 16 crop species altogether,
while planting 37 new species, chiefly new vegetable and medicinal plant species.
Many gardeners cultivated minor crops, thus, playing an important role in conserv-
ing such under-utilized crops. Compared with 2001, at present nearly 80 % of the
gardeners cultivated more crop species, even minor crops (e.g. two “new”Solanum
species as leaf and fruit vegetables). Of many crops, several varieties were cultivated,
e.g. 25 of banana and 13 of chilli. Homegardens from one village, mainly inhabited
by migrants, contrasted strongly with those from the other two villages with mainly
indigenous inhabitants. Total number of crop species as well as average number of
species per garden, species density and diversity (SHANNON index) were markedly
lower in the migrant village. Species composition was clearly different between the
migrant village and the other villages investigated. Besides ethnicity, crop diversity
could have been influenced in varying extent by additional factors such as soil fertility
(that is low in the migrant village), age and size of homegarden or market access.
In conclusion, crop diversity seems to be less static over time but rather dynamic.
Nevertheless, the number of crop species has not decreased in the period studied. The
sustainability of the homegardens investigated as well as their suitability forin situ
conservation of plant genetic resources is discussed.
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Evaluation of a Worldwide Collection of Safflower for
Morphological Diversity and Fatty Acid Composition

MUHAMMAD A. K HAN1, SABINE VON WITZKE-EBRECHT1, BRIGITTE L.
MAASS2, HEIKO C. BECKER1
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Safflower (Carthamus tinctoriusL.), a member of the familyAsteraceae, is a multi-
purpose crop for oil, medicinal, and industrial uses. A total of 747 accessions were
obtained from different genebanks throughout the world and were grown in 2002 in a
replicated field trial in Göttingen, Germany. The overall objective of this research was
to evaluate agro-morphological traits (plant height, days to maturity, flower colour,
head size, diseases, and spines) as well as fatty acids (palmitic acid, stearic acid, oleic
acid, linoleic acid) and to study geographical patterns of diversity. Only the 193
accessions with best seed production were used for the quality analysis. From these,
the 169 accessions with known origin were divided into eight geographical regions:
East Asia, South Western Asia, Eastern Europe, Central Western Europe, Southern
Europe, Mediterranean, Africa, and North America.
Analysis of variance showed significant differences among accessions for all traits
analysed. Oleic acid varied from 7.8 % to 29.4 %, linoleic acid from 61.2 % to 83.6 %
and palmitic acid from 1.8 % to 12.8 %. The amount of dominant fatty acid (linoleic
acid) and days to maturity showed highly significant differences between regions as
well as within all eight regions. In addition to the eight geographical groups, a ninth
group with 24 accessions whose origins were unknown was included for clustering
and principal component analysis (PCA).
Both cluster analysis (CA) and PCA for agro-morphological traits and fatty acids gave
comparable results and showed a complex relationship among accessions, characters
and geographical origin. However, CA showed no clear grouping of accessions ac-
cording to their geographical origin. The results displayed large genetic variability
among the safflower accessions evaluated, which could be used in future breeding
programs and in selecting directly from germplasm collections.

Keywords: Cluster analysis, fatty acid, genetic diversity, geographical origin,Cartha-
mus tinctorius, morphological traits, principal component analysis
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Species Diversity in Fallow Lands of Southern Cameroon —
Implications for Management of Man-Made Landscapes

MARTINE NGOBO, STEPHAN F. WEISE

International Institute of Tropical Agriculture-Humid Forest Ecoregional Center, Weed
& Vegetation, Cameroon

In West tropical Africa, concern for more profitable and ecologically sustainable fal-
low systems provided impetus for initial research, particularly given the reported in-
creasing abundance of fallows of shortened duration. A lack of reliable information
regarding the characteristics of these land use systems in the humid forest zone of
southern Cameroon has hindered resource managers’ attempts to develop adapted
strategies. This information can be useful in helping target specific fallow manage-
ment prototypes to particular areas and types of fallow. A study was initiated in 1998
to assess species diversity as influenced by fallow age and fallow type, and interac-
tions between the invasive fallow speciesChromolaena odorata(L.) R. M. K ING &
H. ROBINSON and native plants were investigated. An assortment of biotic variables
and abiotic variables was assessed to determine the relative importance of each. In
total, about 224 species of vascular plants were recorded from the study sites, belong-
ing to 74 families. The present study revealed that species and functional diversity
were significantly associated with vegetation structure and plant community compo-
sition in 5–7 years old fallows under different land use intensity regimes. Ordination
analyses showed a clear pattern of distribution of species along a gradient of resource
use intensity. The separation of species scores along the first two axis of the ordina-
tion diagram revealed three main groups of species. Group 1 mainly constituted of
weedy species, while Group 2 was mostly made of secondary rapidly growing woody
(or semi-woody) pioneer species, and species of Group 3 were mostly plants that are
found in the under-storey of secondary forests in the area.C. odoratawas present
in nearly 95 % of the sampled sites, and was commonly associated withCnestis fer-
rugineaDC., Dichapetalumsp. andHaumania danckelmanianaM ILNE-REDH.. Al-
though canopy height was the best predictor of species richness and diversity, litter
depth and basal area added significantly to the explained variability. The results of this
study indicate that soil physical and chemical properties were significantly correlated
with the plant species composition across the three study environments, accounting
for up to 30 % of the variation in species distribution.
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Legume Diversity and Ethnobotanical Surveys in the Northern
Guinea Savannah of Nigeria
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The study aimed at conducting an ethnobotanical assessment of the local recognition
of wild and cultivated legumes. The target area was around Zaria, Kaduna State. The
area is classified in different resource use domains according to population pressure
and market access. Thirteen villages out of four different domains were chosen for
the interviews.
Concerning wild legumes, 427 semi-structured interviews with the visual aid of a
voucher herbarium consisting out of 55 wild legumes that were collected in the study
area were conducted. The interviews were done separately with men and women
and with different ethnic groups, mainly Hausa and Fulani. Concerning cultivated
legumes, 74 interviews with men with the help of cowpea and bambarra nut seed
samples were conducted.
The interviews on wild legumes contained questions concerning the vernacular name,
the local classification, plant habitat, species abundance in the area, indicator func-
tions, soil preferences of species, soil fertility attributing characteristics and tradi-
tional. The recognition of the herbarium specimens was high and legumes were used
by both sexes and ethnic groups in many ways, such as in human medicine, in veteri-
nary medicine, in various technical applications, in supernatural practices, for human
consumption and as animal fodder. Gender related activities concerning collection
and the use of wild leguminous plants were observed.
The surveys on cowpea (Vigna unguiculata) and bambarra groundnut (Vigna subter-
ranea) contained questions on cultivar diversity, genetic erosion of local varieties, the
production system and seed storage and seed supply system. The legumes were spa-
tially and temporally integrated in the production system. Seed storage and seed ex-
change was a common practice, whereby the strengthening of the seed supply system
was seen as important. The information gathered showed a static genetic erosion of
traditional cultivars in all resource use domains due to three different main reasons:
individual abandonment, accidental loss and large scale abandonment.
As conclusion, the multipurpose uses of legumes are acknowledged in the study area.
There is the potential to integrate legumes further in the existing production system.
The conservation of the traditional knowledge concerning wild legumes can be seen
as important due to high migration in the study area.
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Various Drying Technique Affected Papaya Seeds Qualities
NONGPANGA PACHEY, SUCHADA VEARASILP, NATTASAK KRITTIGAMAS ,
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Chiang Mai University, Department of Agronomy, Thailand

Papaya seeds production always face with a low germination due to post-harvest tech-
nique. Moreover, there has not exactly suitable method for seed drying. The drying
of seed can have major effects on seed quality. This experiment was determinated
the proper drying technique in order to get better papayas seed quality. Papaya seed
was brought from Samngao District Plantation, Tak province,Thailand. Three dry-
ing methods were sun drying, 40°C hot air oven and using silica gel as the moisture
absorbent. Initial seed moisture were investigated and recorded. Seed samples were
dried until it reached the moisture content of 20, 15, 10 and 5 percent. Standard germi-
nation tests, Vigour test by accelerated aging technique, Viability test by Tetrazolium
test were used. It was found that drying with siliga gel result 57 % germination, 92 %
in viability test and 38 % in vigour test. Hot air oven drying provided 47 % in germina-
tion, 90 % in viability test and 29 % in vigour test. The result of two previous methods
can maintain the papaya seed viability but can not sprout may be due to seed chem-
ical inhibitant. While the sun drying resulted the poorest quality of the seed which
were 30 % in germination 85 % in viability and 19 % in seed vigorous. The use of sun
drying system has provide high temperature which generally make them unsuitable
for small scale drying harvested seed crops. Dehumidifiers using solid desiccants as
silica gel can reduce the relative humidity below 40 % and then the seed moisture re-
moved. Therefore, drying with seed moisture absorbent was the best result and sun
drying was the poorest method.
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Current Status on Mangosteen Mutation Breeding in Indonesia
NENI ROSTINI1, MURDANINGSIH HAERUMAN K.1, ELLINA MANSYAH2, IRWAN

MUAS2

1Padjadjaran University, Department of Agronomy, Indonesia
2Fruits Research Institute, Department of Plant Breeding, Indonesia

Mangosteen (Garcinia mangostana) is a unique tropical fruit that rich with vitamin
and mineral. This fruit is originated from South East Asian region, particularly Indone-
sia, Thailand and Malaysia. As an obligate agamosphermy, the seed is developed with-
out fertilisation and chromosome reduction. Therefore the variability of mangosteen
is narrow. One possibility to widen genetic variability is using gamma rays irradiation.
Germination and initial proceed of mangosteen very slowly. Slow seedling growth is
attributed to a weak root system, characterized by the absence of root hair and poor
development of laterals. Slow growth of root is one of mangosteen problems. Plant
Breeding Lab, Padjadjaran University Bandung, Indonesia has an extensive program
to broaden the genetic variability of mangosteen in Indonesia and to select the supe-
rior mutant as new variety. Irradiated seed with 1 krad, 2 krad, and 3 krad dossages
of gamma rays, had been planted in nursery of College of Agriculture, Padjadjaran
University, Bandung. However, irradiated seed with 3 krad emerge very late (15 days
later after wild). Above 80 % irradiated seed with 1 krad and 2 krad dosages of gamma
rays were able to grow but differ in growth rate, height of plant, size of leave, color
of leave, content of chlorophyll, a number of lateral root, root length in 50 days after
planting compared to the wild. About 4 % seedling is longer root compare to the wild.
Furthermore, molecular analysis using RAPD showed DNA changing on mutant. Two
primers, i.e. OPH13 and OPH18 could differentiate between wild and mutant, irradi-
ated seed with 2 krad gamma rays. However, three others primers, i.e. OPH12, SB13
and SB19 could not be used as a differentiate marker since they showed monomor-
phism. Mutation could be used to broaden genetic variability in order to improve
desired mangosteen traits.
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Biodiversity of Arthropods and their Movement Patterns in the
Upland Landscape of Leyte, Philippines

GUNDULA SZINICZ , KONRAD MARTIN , JOACHIM SAUERBORN

University of Hohenheim, Institute for Plant Production and Agroecology in the Tropics
and Subtropics, Germany

In the humid tropics of SE-Asia the last primary forests are dwindling at an alarming
rate. In the upland of Leyte island this is due to commercial and illegal logging activ-
ities and intensive slash and burn agriculture. The loss of the natural vegetation cover
is accompanied by a decrease in diversity of fauna and flora, consequently also in
ecosystem services and interactions, thus destabilizing the system and finally leading
to degradation.
The study approached two questions: Which structures and components of the cultural
landscape are of significance for conserving arthropod biodiversity, and, which of the
forest species are able to become resident in the managed system? It was focused on
interchanges of insects between the natural and the managed landscape.
Insect and plant communities and the movement patterns of selected insect species
were examined along a gradient from the natural forest through the agricultural land.
On the cultivated land, the cropping patterns were mapped and weed populations
examined. In the forest, occurrence and distribution of trees, ferns, bushes and herbs
were considered.
Insects were caught by using modified malaise-traps, which allowed a separate catch
for each of the two arrival sides, whereby the one was always opened to the forest and
the other to the field. Four traps were used, considering the forest interior, the forest
edge and the cropping area. Traps were circulated between three sites for a total of
18 months in 2001 and 2002. Shannon diversity and evenness of the whole catch were
calculated for each arrival side of all traps and compared. It was found that arthropod
diversity in and also oriented to the forest is higher than in and oriented to the field.
Highest values were found at the forest edge. Movement pattern of the selected pest
species showed, that the most dangerous pests are monophagous and were probably
introduced with their host plants. Movement pattern of selected forest species showed
decreasing penetrations into the cultivated land with increasing distance to the forest.
Natural forest species which are able to become resident in the diverse agroecosystem
could not be found.

Keywords: Tropical agroecosystems, upland farming, arthropods, biodiversity, Philip-
pines
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Salt Tolerance of Paddy Rice (Oryza sativa) Varieties from
Myanmar

NI NI TUN1, BURKHARD HEILIGTAG2, ANDREA KLEEBERG2, CHRISTIAN

RICHTER2

1Myanmar Agriculture Service (MAS), Land Use Division, Myanmar
2University of Kassel, Institute of Crop Science, Germany

One of the main rice production constraints in Myanmar, where rice (Oryza sativaL.)
is the main staple food and cultivated in the coastal and delta area, is the intrusion
of sea water, which penetrates in rivers, so that the salinity of irrigation water raises
more and more. Apart of appropriate cultivation methods, one possibility to minimize
salinity problems is the choice of salt tolerant rice varieties. The objective of this
study was to find out the salt tolerance of the six most cultivated paddy rice varieties
in Myanmar.
Twenty seeds of each of the rice varieties Shwewatun, Manawthukha, Hmawbi (2),
Inmayebaw, Yezin (3) and Shwethweyin were placed in filter paper lined petri dishes.
The 4th and 6th are local, the others are high yielding varieties. NaCl treatments of
0, 1.227, 2.629 and 5.550 g l−1 were dissolved in distilled water corresponding to 0
(control), 2, 4 and 8 dSm−1. The petri dishes were arranged in a complete random-
ized block design in a climatic chamber at 25 °C with 12 h daylight. The number of
germinated seeds was counted after 5 days. A seed was considered to have germi-
nated when both plumule and radicle had emerged 0.5 cm. Seedling shoot dry weight
and root dry weight were taken after 10 days. Total germination was expressed as a
percentage of that in the control treatment for each variety.
Germination, shoot dry weight and root dry weight were significantly influenced by
salt levels, varieties and the interaction of both. All three criteria were reduced by
increasing salt levels. The average salinity threshold was 3.5 dSm−1, but differed for
the varieties and for the three tested criteria. Root dry weight was more influenced
than germination, and germination more than shoot dry weight. The most tolerant
variety was the local variety Shwethweyin, while the most sensitive was the high
yielding variety Hmawbi (2), the other four varieties showed medium salt tolerance.
The ranking list from salt tolerant to salt sensitive was: Shwethweyin — Shwewatun
— Yezin (3) — Inmayebaw — Manawthukha — Hmawbi (2).

Keywords: Rice, salt tolerance
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Prediction of Soybean Seed Viability and Quality in Relation to
Seed Moisture Content and Storage Temperature
JANTANA YAJA1, SUCHADA VEARASILP1, SA-NGUANSAK

THANAPORNPOONPONG2, ELKE PAWELZIK 3

1Chaingmai University, Department of Agronomy, Thailand
2Chiang Mai University, Postharvest Technology Institute, Thailand
3Georg-August-Universität Göttingen, Institute for Agricultural Chemistry, Germany

This experiment was designed to predict viability and quality changes of stored soy-
bean seeds (Glycine Max(L.) M ERILL) of the cultivar CM60 which stored at various
conditions. The treatment was; four seed moisture contents 6, 8, 10 and 12 percent
and five storage temperatures of 15, 20, 25, 30° Celsius and room temperature. Seeds
were stored for 120 days and seed quality assessment was done every 2 weeks. Stan-
dard germination test, electrical conductivity test, seedling growth rate, viability test
by tetrazolium test and vigor test by accelerate aging technique were determined and
investigated. After 8 weeks storage, the percent of germination in all moisture level
still remained above 70 percent and storage temperature at 15° Celsius rate of ger-
mination decreased. Moreover, electrical conductivity values of all conditions were
increased more than 100 micromole/g seed, but seedling growth rate decreased after
storage. Viability test by tetrazolium technique was higher than 80 % in all mois-
ture content levels excepted at 12 percent where the value is lower than 75 %. The
relative ease which the conductivity test can be done as vigor testing, the quantity of
solute leaked showing a negative correlation with viability in seed sample. In addition,
seed moisture content at 6 and 8 percent tested vigour by accelerated aging technique,
showed only 70 percent of germination. The storage, at high seed moisture content
and in high temperature affected seed vigor that decreased continually . Thus, this ex-
periment provided the results on quality of seed, which showed relation between seed
moisture content and storage temperature. They are possible to be used to predict
viability and quality of soybean seeds storability.
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Thaumatococcus daniellii— A Natural Sweetener from the Rain
Forest Zone in West Africa with Potential for Income Generation

in Small-Scale Farming
SAMUEL YEBOAH, THOMAS HILGER, JÜRGEN KROSCHEL

University of Hohenheim, Institute of Plant Production and Agroecology of the Tropics
and Subtropics, Germany

The sweet prayers plant (Thaumatococcus daniellii) BENN. BENTH. is widely found
in tropical rain forests of West Africa. Local uses are versatile, ranging from cultiva-
tion as fetish plant in Gabon to collecting leaves from its natural habitat for wrapping
and boiling food in Ghana and Nigeria. The most exiting use ofT. daniellii, however,
is its use as sweetener or taste modifier. The aril of the fruit contains thaumatins,
a mixture of extremely sweet proteins. For that reason,T. daniellii is traditionally
used for sweetening bread and flavouring palm wine. Since the mid-90s, it is used
as sweetener and flavour enhancer by the food and confectionary industry in many
countries, substituting synthetic sweeteners. Presently, fruits are extracted from the
natural habitat and sold to buying companies. The way how the fruits are collected,
is often not sustainable. Furthermore, fruit damage leads to irregular supply which
is not attractive for the food industry. IntegratingT. daniellii in cropping systems or
plantations seems to be a promising way to lessen these shortcomings, contributing
to both income generation and diversification of crop production by small farmers.
Knowledge on cultivation ofT. daniellii, however, is not available. This study aimed
at collecting basic information on current uses, botany, ecological requirements of
T. daniellii and its potential for future cultivation. Therefore, interviews with key in-
formants and a field trial were carried out in the Western Region of Ghana in 2002.
The evaluation of the questionnaires improved the understanding of production condi-
tions and contributed to identify possible production and adaptation constraints. The
field experiment produced information on light requirements ofT. daniellii for field
establishment and growth during early growth stages.

Keywords: Biodiversity, Ghana, income generation, new crops, plant genetic re-
sources, rain forest zone, sweet prayers plant
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Agronomic Evaluation of the Cultivated Yam Bean (Pachyrhizus
spp.) Germplasm under West African Conditions

SERAPHIN A. ZANKLAN 1, PIETER KALE2, ELKE PAWELZIK 2, JÖRG

HEINZEMANN3, HEIKO C. BECKER1, WOLFGANG J. GRÜNEBERG1

1Georg-August-Universität Göttingen, Institute of Agronomy and Plant Breeding, Ger-
many

2Georg-August-Universität Göttingen, Institute of Agricultural Chemistry, Germany
3Georg-August-Universität Göttingen, Institute for Agricultural Technology, Germany

The yam bean is a legume root crop usually known as a vegetable crop. Three culti-
vated species are distinguished: Amazonian yam bean (Pachyrhizus tuberosus), Mex-
ican yam bean (P. erosus) and Andean yam bean (P. ahipa), but interspecific hybrids
are fertile and vigorous. The crop might have the potential to be used like soybean
and cassava. The 1000-seed weight is high (from 180 to 230 g), seeds have a high pro-
tein (26 to 32 %) and oil (22 to 26 %) content with about 20 % carbohydrates of seed
weight. However, for consumption the compound rotenone (about 1 % seed weight)
has to be extracted or destroyed. Tubers are characterized by high moisture content
(usually about 80 % of fresh tuber weight), but Chuin types ofP. tuberosushave a low
moisture content (about 70 %) and are used like cassava. The tuber includes starch as
the main component and has a high protein content (8 to 18 % of dry matter). Agro-
nomical data for the yam bean is limited. 34 accession were grown in Benin at two
locations - one under drought stress conditions - with and without pruning of reproduc-
tive parts. The average tuber yield over both locations ranged from 6 to 45 t ha−1, 21
to 81 t ha−1 and 10 to 38 t ha−1 for the Amazonian, Mexican and Andean yam bean,
respectively. In a combined utilization of tubers and seeds tuber yield ranged from
5 to 29 t ha−1, 10 to 49 t ha−1, 6 to 27 t ha−1 and seed yield from 1.5 to 2.9 t ha−1, 3.5
to 4.6 t ha−1 and 2.6 to 2.7 t ha−1 for the Amazonian, Mexican and Andean yam bean,
respectively. The tuber dry matter content ranged from 18 % to 36 % of fresh tuber
weight with 8 to 14 % raw protein content on dry matter basis. From all species tu-
bers were processed to ‘gari’ after traditional starch extraction. Moreover, accessions
could be made available by CIP Lima/Peru and can be freely distributed from country
to country. In conclusion attractive yam beans could be identified for West Africa.

Keywords: ‘Gari’ processing, agronomical evaluation, Amazonian yam bean, An-
dean yam bean, legume root crops, Mexican yam bean, neglected crops,Pachyrhizus
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Distribution of New Enset Landraces (Ensete ventricosum)
in Ethiopia

KARIN ZIPPEL, PETER LÜDDERS

Humboldt-Universität zu Berlin, Institute for Horticultural Sciences, Section Fruit Sci-
ence, Germany

Enset (Ensete ventricosum), a Musaceae, is cultivated in southern and southwestern
Ethiopia for its starch containing leaf sheaths and corm. It shows a broad diversity in
landraces. Farmer claim the need to grow a number of landraces due to their manifold
properties for human consumption, animal feed, agriculture, household, construction
and traditional medicinal treatments. Usually enset is propagated vegetatively to pre-
serve the characteristics of the landraces. Farmer try to improve their enset plantation
by introducing new landraces.
Farmer in ten enset cultivation regions were visited in 1994 and 1998–1999. They
were interviewed about the landraces they grow and the plants’ uses. Possible ways
to obtain new landraces, selection criteria to introduce new landraces, and regional
differences were studied and compared with literature on the same localities. Distribu-
tion of landraces from their original growing areas to other regions became important
after the drought in 1984/85 when plantations were almost exhausted, and farmer had
to buy plants from distant regions. New landraces are supplied either by trade, by
exchange with neighbours or distant relatives, by collecting uncultivated species, or
by spontaneous mutation or seedlings. Selection criteria are adaptation to climate and
palatability. Regional differences are evident regarding exchange of enset and use of
seedlings and mutants.
Comparison with older studies at the same localities often showed partly different
names for landraces. Investigations in 1994 and 1998–1999 showed different frequen-
cies of certain landraces. Changes are due to preferences of the farmer and improved
infrastructure, but possibly also due to climatic changes. This might explain the in-
troduction of highly frost susceptible but favoured landraces to high altitudes, while
bitter tasting landraces with a high tolerance to frost diminish. Classification of geno-
types is an option to identify landraces, their migration and genetically determined
site requirements and properties, and offers the chance to optimize enset cultivation
at any particular site.

Keywords: Distribution of landraces,Ensete ventricosum, exchange of plant material,
seedlings, vegetative propagation, Ethiopia
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Participatory Plant Breeding — Institutional Innovation and
Technological Change
EVA WELTZIEN-RATUNDE

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Mali

Farmer participation in plant breeding covers the whole spectrum of activities aiming
at genetic improvement of crops, from setting priorities for a selection program, to
generating new variability, identifying, evaluating and distributing new varieties, as
well as the wide range of institutional options for farmer–scientist collaboration. Sim-
ilarly the reasons for farmers and scientists to work together cover a wide range of
goals and ambitions.
Over the past ten years experiences with farmer participation in plant breeding efforts
have increased in overall numbers, have advanced in methodology for conducting
trials and evaluating new materials, and have started to explore issues of scale. To
illustrate key consequences from these changes in the running of breeding programs
three types of examples shall be presented. The first set of examples covers method-
ological changes in the evaluation of finished varieties that lead to the identification
of varieties preferred by specific farmers, to multiple releases, and can be the stepping
stone for decentralized seed distribution systems. A second set of examples concerns
the assessment of farmers’ seed management practices that reveal particular strengths
and weaknesses for building a coherent program of collaboration, and harnessing ben-
efits on a larger scale. The third set of examples addresses cases in which farmers seek
technical assistance from breeders to advance the development of their own varieties.
Conclusions from this overview cover issues of participation and scale, breeding
strategies and selection criteria, linkages between variety development and seed dis-
tribution, quantifying benefits and impact monitoring.

Keywords: Farmers’ participation in plant breeding, institutional innovation, plant
breeding
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Adoption Potential for Fire-Free Agricultural Practices by
Smallholders in the Eastern Amazon of Brazil

ARISBE MENDOZA-ESCALANTE

University of Bonn, Department of Economic Development and Technological Change,
Germany

In the Eastern Amazon Region of Brazil the shortening of natural fallow periods con-
stitutes major challenge in preserving secondary forests that are considered an impor-
tant resource for human livelihoods. In response to this challenge, fire-free agricul-
tural practices (the combination of mulch technologies and fallow improvement tech-
niques) have been developed as promising agricultural production technologies that
may contribute to the conservation of soil quality and secondary vegetation. Aware-
ness of the adoption potential of such technologies would help to design appropriate
extension approaches and policy interventions to support smallholders. In this paper,
a case study of 270 farmers in the Bragantina Region was carried out to investigate
which factors affect the willingness of smallholders to adopt mulch technologies us-
ing a tractor driven bush-chopper. The analysis confirmed that income, farm size,
knowledge of fire-free agricultural practices, soil quality, and fertilizer use are factors
associated with the potential acceptance of the technologies.

Keywords: Adoption potential, contingent valuation, fire-free agricultural practices,
Brazil
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Path Dependence and Adoption of Sustainable Agricultural
Technologies — Case of Cotton-Producing Region of West Africa

O. C. AJAYI1, HERMANN WAIBEL 2

1World Agroforestry Centre (ICRAF), Economics, Policy & Characterization, Zambia
2University of Hannover, Department of Business Administration and Economics, Ger-
many

Most of the studies to determine the factors influencing farmers’ adoption decision-
making are based primarily on the analysis of contemporary factors and currently ob-
servable situations of farmers. Few studies exist to evaluate how historical antecedents
and events have affected farmers’ contemporary adoption decisions. This paper iden-
tifies “path dependence” as an important concept that provides historical insights into
contemporary patterns of adoption behavior of farmers regarding agricultural tech-
nologies in general and sustainable agricultural technologies in particular. The objec-
tives of the paper are two-folds. First, it discusses the concept of path dependence and
demonstrating how antecedent events of policies and institutional arrangements exert
strong influences on the contemporary adoption decisions of farmers regarding a given
technology, and create structural impacts that tilt farmers’ contemporary adoption de-
cision in favor of a particular technology against the others, sometimes irrespective
of the characteristics of the various technologies. Second, it presents an empirical
case study of the adoption of two crop protection technologies — a sustainable and
more ecologically friendly integrated Pest Management (IPM) and chemical based
pesticide technologies — in a major cotton production region of West Africa (Ivory
Coast) to illustrate how an interplay of various agro-economic and institutional poli-
cies of the government combined to create structural shifts over time in the adoption
decisions of the cotton farming community in favor of pesticides against IPM. The
paper concludes that farmers may not adopt certain technologies appreciably, not nec-
essarily because the technologies are inappropriate, but simply because the enabling
economic policies and institutions are not right. The paper recommends that studies
to determine why farmers do not adopt some technologies but adopt others should
not focus exclusively on contemporary factors, but should also require an understand-
ing of both the historical and contemporary institutional arrangements and policies
favoring or biased against the technology and its competing options.

Keywords: Adoption, cotton, crop protection, Côte d’Ivoire, IPM, path dependence,
pesticide

Contact Address: O. C. Ajayi, World Agroforestry Centre (ICRAF), Economics, Policy & Characteri-
zation, P. O. Box 510046, Chipata, Zambia, e-mail:o.c.ajayi@cgiar.org

207

o.c.ajayi@cgiar.org


Session 3: Innovations and their Evaluation in Development Practice

Selection and Strategic Use of Multipurpose Forage Germplasm
by Smallholders in Production Systems in the Central American

Hillsides
AXEL SCHMIDT, M ICHAEL PETERS

Centro Internacional de Agricultura Tropical (CIAT), Tropical Grasses and Legumes
Project, Nicaragua

Smallholders in the hillsides of Central America have to adapt to prolonged dry sea-
sons and changing global market conditions while struggling with soil fertility losses
and the reduction of arable land due to population growth. Traditional maize-bean sys-
tems are no longer providing sufficient returns to cover production costs and grant ad-
equate living conditions. System diversification and intensification are needed. Mul-
tipurpose forage plants have the potential to play a decisive role in this process by en-
abling the integration of livestock and crops in farming systems. While offering feed,
multipurpose forage plants are also key elements for soil conservation and soil fertility
enhancement. Moreover, dry season tolerant forage plants may lead to an more even
cash flow throughout the year. Multipurpose germplasm has to combine characteris-
tics for variable demands, germplasm selection, development and subsequent dissem-
ination has to be carried out in a participatory framework. During the last three years,
such a participatory framework was used for the selection and strategic use of mul-
tipurpose forage germplasm in the hillsides of Honduras, Nicaragua and Costa Rica
offering farmers an ample collection of grasses, herbaceous legumes, shrubs and cover
crops. Participatory evaluations of forage options through farmer groups supported by
on-farm experiments resulted in a diversity of selected germplasm and its dissemina-
tion. A method for quantitative and qualitative analysis of data from participatory
evaluations was developed which also enables researchers to match farmer informa-
tion with formal agronomic evaluation data creating germplasm profiles for different
uses and environmental conditions. This information is highly valuable to define fur-
ther research needs and for germplasm targeting purposes. A GIS based germplasm
targeting software tool is currently developed. Results from the BMZ/GTZ funded
work motivated development projects in Nicaragua and Honduras to apply the partici-
patory framework approach with new multipurpose forage germplasm. Further steps
include the formation of artesanal seed production enterprises in order to maintain the
dissemination process and connect farmers to markets. Other forage products such as
leaf meal are seen as further market options.

Keywords: Dry season, germplasm targeting, grasses, legumes, participatory proce-
dures, seed production, soil conservation

Contact Address:Axel Schmidt, Centro Internacional de Agricultura Tropical (CIAT), Tropical Grasses
and Legumes Project, LM-172, Managua, Nicaragua, e-mail:a.schmidt@cgiar.org

208

a.schmidt@cgiar.org


Subsession 3a: Adoption of New Technologies and Processes — Posters

Rural Non-Farm Technological Change — Implications for Rural
Linkages in Southeastern Nigeria

JONATHAN ALIMBA 1, JOHNNY ONYEMA OGUNJI2

1Ebonyi State University, Department of Agricultural Economics and Extension, Nigeria
2Ebonyi State University, Department of Animal Science and Fisheries, Nigeria

Technological change has affected most of rural non-farm enterprises with many pos-
itive and negative social and economic consequences. This study investigated the
extent of this change and the linkage implications of the change on the rural economy
of southeastern Nigeria. It also attempted assessing technical change in relation to the
perceived negative consequences, to find out if the change was neutral and/or biased
to those consequences.
A total of 200 non-farm entrepreneurs randomly selected from 10 rural communities
in 5 out of 9 States of southeastern Nigeria provided the quantitative data. Quanti-
tative and qualitative data were collected using interview schedules and focus group
discussion guide respectively. Analysis of qualitative data was by the use of descrip-
tive statistics, cross tabulations and factor analysis. Analysis of qualitative data was by
folk interpretation and verbatim quoting of discussants views. Analysis showed that
some personal socio-economic attributes of the rural entrepreneurs affected their tech-
nological adoption and use behaviour, which were regarded as negative consequences
rather than wrong use of technology. Varimax rotated factor matrix of non-farm vari-
ables were used to identify and name factors that need urgent technology policy in-
tervention. These include cost of new technology, wrong adoption of technology,
non awareness of new technological packages, perception of traditional technology
as superior to improved technology among others. Some of the effects of technolog-
ical change were adjudged neutral while some were taken as biased to the problems
of the rural enterprises. Three types of rural linkages identified in the area were:
consumption, backward and forward production linkages, and their implications on
technological change and the rural economy were highlighted.
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Agro-Ecological Zones, Diversity on Farm Systems Level and
Technological Changes — The Case of Northern Malawi

JOHANNES PESCHKE

Humboldt-Universität zu Berlin, Development Planning and Project Management, Ger-
many

The presented study postulates that farm households achieve an optimal diversity in
order to address the needs of subsistence, income and security depending on the agro-
ecological environments. Technological changes by either introducing new technolo-
gies or changes in the production line do not have significant effects on the agricultural
diversity on farm system’s level.
In the presented study 200 semi-randomly selected households were interviewed about
their activities in order to measure the diversity of the activities per household in four
agro-ecological zones in Northern Malawi. The total number of the activities among
all households in each sample area defines the universe for each agro-ecological zone.
The total number of activities in each household divided by the activities in the particu-
lar universe measures the diversity of the activities within the special farm household.
The total number of activities does not increase from the arid to the humid sample ar-
eas. Comparing the total number of activities in the sample areas, it is found that the
maximum number of activities is measured in the semi-humid and semi-arid sample
areas while the arid and humid areas show less but similar numbers of activities. The
diversity is similar among all particular universes. The introduction of new technolo-
gies does not have any significant effect on the diversity.
Opposite to biodiversity, agricultural diversity is higher in tropical zones where cli-
matic conditions are more moderate and allow more flexibility to the rural households.
The rural household achieves an optimum in the number of activities carried out. The
diversifying effects of introducing a new technology are limited. Changes in the pro-
duction line do not have any effect on the agricultural diversity.
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Sustainable Transfer of Adapted Production Know How —
Example of a Small-Size License Production Project for Reversible

Ploughs in India
DIETMAR FRANKE

Lemken GmbH & Co. KG, Export, Germany

The intention to produce locally adapted but better performing soil tillage equipment
with a local Indian specialist was the target of the LEMKEN GmbH & Co. KG, Ger-
many’s leading producer of soil tillage equipment. The project was in first instance
a non-profit project but contains elements for a long-term benefit of both partners.
India was chosen to start such a project as the country is known to be the world’s
largest tractor market. All the international tractor companies have license operations
in place but yet no implements are available to follow the need for more sophisticated
farm machinery.
Steps towards the realisation of the project were:

1. Identification of the right partner: Deccan Farm Equipment pvt. Ltd. in Kolha-
pur, State of Maharashtra.

2. Determination of the cooperation and road-map to realisation: License produc-
tion with the founding of a Joint Venture company.

3. Identification of the right product: Reversible plough with different options
4. Steps to know how transfer: Meetings, staff exchange, senior expert program.
5. Branding and marketing of the product in India.
6. International export activities and cooperations.

Latest steps were the launching of the series production in November 2002 and the
representation of the product on the international SIMA exhibition in Paris in February
2003. The main problems the project has met so far were the long-lasting and time-
consuming know-how transfer, especially on the treatment and handling of the steel,
the quality level of production, the communication difficulties and adoptions to black
cotton soils and sugarcane cultivation which are common in the project area.
Continuous monitoring and improvements of the production quality and international
export trading activities beneath the sales and marketing progress in India are the main
topics for the near future. This shall become a base for a successful and long-term
cooperation between two independent companies and become a model for a medium-
size German producer to respond to the requirements of globalization.

Keywords: India, joint venture, know how transfer, license production, reversible
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Sericulture — Innovative Technology and Adapted Institutions for
Income Generation Among Small Farmers in Indonesia and East

Timor
DJEIMY KUSNAMAN , HANS E. JAHNKE

Humboldt-Universität zu Berlin, Development Planning and Project Management, Ger-
many

Sericulture, the production and processing of natural silk from silkworms feeding on
mulberry leaves has its origin in China, but has spread to many other regions. Neither
land nor labour are in direct competition with the cultivation of staple crops. Sericul-
ture is therefore seen as a potential source of additional income for small farmers in
the tropics. The production technology, however, is sensitive and the demands on the
organisational and institutional environment are considerable.
Attempts at developing sericulture in the Indonesian Archipelago date back to the
18th century. In the 20th century cocoon production reached is highest level between
1962 and 1966, but collapsed in the 1970’s due to the spread of the pebrine disease.
From the 1990’s rising cocoon prices lead to a production increase. Development
efforts were now concentrated on smallholder areas. A first organisational structure
was created in Central Java (Banyumas Sutera Alam/BSA) in 1997, under whose um-
brella over 200 hectares in five surrounding Mayoralties were planted to mulberry.
A first 3-day live-in training program was attended by 700 farmers. In 1999 sericul-
ture was initiated in the Triloka village of the Baucau region, East Timor. A pilot
project was commenced with two hectares of mulberry, which has now expanded to
15 hectares with a total of 30 farmers participating in training programs. As in Java
initial positive response could not be sustained without additional efforts. Problems
were identified on the farm and on the project level, and could partly be rectified. A
more in-depth research and monitoring program was instituted on both projects con-
cerning performance in production and institutional organisation. Data were collected
from 40 harvest operations (1999–2002) of 150 farmers in the Indonesian and 12 har-
vest operations of 30 farmers in the East Timor. Investment analyses for different
farm size categories were carried out. The institutional performance was subjected to
a SWOT-Analysis.
Emerging conclusions are presented with a view to their future application to the two
projects as well as to their generalisability for the introduction of innovative technol-
ogy within new institutional frameworks.
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Pastoral Innovations and Participatory Development
WOLFGANG BAYER1, ANN WATERS-BAYER2, WILLIAM CRITCHLEY3

1Independent Advisor in Livestock Systems Development, Germany
2ETC Ecoculture, Ecoculture, Netherlands
3CDCS International Cooperation Centre, Resource Development Unit, Netherlands

For decades, studies have shown that conventional livestock research and develop-
ment have had little impact in rangelands in “developing” countries. The western
model of range management could not be simply transferred to most other parts of
the world, and particularly not to Africa. The 1980s marked the beginning of Live-
stock Systems Research and Development in real-life situations, also in the range-
lands. This brought important insights into resource husbandry by livestock keepers,
into the multi-functionality of livestock and range resources and into the opportunity
costs of proposed solutions. Ecological theory was re-visited in the debate on carry-
ing capacity and non-equilibrium environments, and the opportunism of pastoralists
and the complementarity of resource use came to be seen in a new light.
In the 1990s, increasing attention was given to using participatory approaches in
project planning, research and technology development, particularly in arable farm-
ing systems. Experience has shown that these approaches need some rethinking for
application in rangeland situations, where there are narrow limits to technical inno-
vation to increase production, resource rights are more complex than in crop produc-
tion, and numerous issues of great importance for deriving livelihoods from range
resources — such as terms of trade or national land rights legislation — are beyond
the control of pastoralists and beyond the realm of local-level participatory research
and development. In the rangelands, participatory research and development is much
more complex than in arable farming systems, because multiple users of primarily
common resources need to be involved. Innovation in socio-organisational and insti-
tutional spheres is often more important than hard technical innovations such as new
animal breeds or plant species/cultivars or changes in pasture agronomy.
The paper presents some examples of indigenous innovation in the rangelands and
some cases of participatory innovation development (PID). It also highlights some of
the limitations to PID in the rangelands. It advocates the recognition of indigenous
innovations as entry points to PID and outlines conditions for creating a favourable
environment for PID in the rangelands.
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The Effect of Natural Resource Management Projects on Farm
Income — Evidence from Peasant Farmers in Central America

BORIS BRAVO-URETA1, HORACIO COCCHI1, DANIEL SOLIS1, RICARDO

QUIROGA2, TEODORORIVAS1

1University of Connecticut, Office of International Affairs, United States of America
2Inter-American Development Bank, Environment and Natural Resources Management
Division, United States of America

Central American countries have witnessed a severe deterioration of their natural re-
sources. This problem, stemming from poor management, manifests itself in many
ways, including losses in productivity and reductions in farm income. Moreover, this
deterioration puts at risk the sustainability of economic growth and development in
the region, given that Central American economies are highly dependent on natural
resources. In order to address this problem, several international development agen-
cies have been financing natural resource management projects in Central America.
In general, these projects have endeavoured to reduce the deterioration of renewable
natural resources in watersheds while improving the socioeconomic conditions of the
low-income rural population of the affected areas.
Although these projects can play a significant role on the development of rural econ-
omies, studies that evaluate their impacts are rare. This paper intends to contribute
by providing an empirical analysis of four different natural resource management
projects funded by the Inter-American Development Bank in Central America. In
doing so, a farm income model is developed in which the impact of the projects is
captured by their role in motivating the farmer to adopt new technologies and to diver-
sify production.
Household level data for 764 producers randomly selected, collected between Novem-
ber 2000 and August 2001, are used in the econometric analysis. The main results of
the study indicate that the technologies proposed by the projects have, in general, pos-
itive and significant effect on agricultural income. In addition, farm diversification is
found to have a positive and significant effect on farm income. These findings are im-
portant in analyzing the sustainability of environmental projects in Central America,
because some technologies can be extremely efficient in decreasing environmental
risk, but their adoption could be very limited if they do not bring economic tangible
benefits to the farmers.

Keywords: Central America, crop diversification, farm income, natural resources,
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Categorising Farm Households for Policy Research
JAN BÖRNER1, BETTINA HEDDEN-DUNKHORST1, STEPHENA. VOSTI2

1University of Bonn, Center for Development Research (ZEF), Germany
2University of California, Department of Agriculture and Resource Economics, United
States of America

Policymakers rely on researchers to predict the effects of policy-induced price/technol-
ogy changes on product mix, production technology and ultimately on human welfare
in rural areas. While all households are in some ways different, groups of house-
holds may make similar resource use decisions and may respond similarly to policy
changes. Identifying such groups can be useful for targeting policy action, identi-
fying important groups for predictive modelling, facilitating that modelling process
and for cross-site comparisons. This poster suggests one way of categorising farm
households into homogeneous sub-groups. Farm households were classified using a
Principal Component Analysis combined with a Cluster Analysis using a new data
set from theZona Bragantinain the Eastern Brazilian Amazon. Emerging farm cate-
gories served as a sampling framework for collecting technical coefficients and other
model parameters relevant for selected groups. Results suggest that this combination
of multivariate techniques improves cluster interpretation by reducing the number of
variables used to establish clusters. The inclusion of regional dummies in cluster anal-
ysis is controversial, but it can produce meaningful results if dummy variables contain
information that is exogenous to farm households. The usefulness of identified farm
household categories for research comparing land use and deforestation patterns in
the eastern and western Brazilian Amazon is explored in the final section.
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Economic and Social Issues Affecting the Sustainability of Cassava
Post Harvest Projects in Southern Nigeria

CHINEDUM NWAJIUBA1, OLUFUNSO ADEOLA AKINSANMI 2

1Imo State University, Department of Agricultural Economics, Nigeria
2University of Hohenheim, Department of Agricultural Economics and Social Sciences
in the Tropics and Subtropics, Germany

Over a decade ago, some projects for the processing of cassava (Manihot esculenta
CRANZ) tubers were established in various villages in Nigeria. the objectives of those
projects were to reduce post harvest losses, reduce labour use, reduce shortage of the
product and its processed form and raise output and farm-household income.
Cassava is the most important crop in the farming systems of Southern Nigeria as a
food crop and cash income source. It is processed into several forms the most common
being ‘gari’ (Cassava flakes). Some of its by-products can be used as starch while the
bark is fed to livestock. Its production has expanded tremendously in the past decade,
but post harvest problems constrains development.
This paper examines some of such projects established by the International Institute of
tropical agriculture (IITA) and another established jointly by the International Labour
Organisation (ILO), United Nations development Projects (UNDP) and the National
Directorate of Employment (NDE). These were in the form of village processing cen-
tres with community participation. It was envisaged that there would be further ex-
pansion of these by the communities concerned.
Information obtained is related against a benchmark of a previous study conducted in
1992. Findings show that IITA project has collapsed while that of the ILO / UNDP /
NDE is still functioning. Further findings also revealed that such projects were per-
ceived by the community members to belong to a particular ‘family’ or persons.
Factors leading of this can be located in the relative economic performance, method
of introduction of the project, institutional support, ownership structure and commu-
nity participation. These hold important lessons for policy and sustainable project
development and management.
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Procedures for Participatory Research with Multipurpose Forages
in Central American Hillsides

REIN VAN DER HOEK1, M ICHAEL PETERS2, VOLKER HOFFMANN1

1University of Hohenheim, Germany
2Centro Internacional de Agricultura Tropical (CIAT), Tropical Grasses and Legumes
Project, Colombia

Many regions in developing countries are characterised by deteriorating biophysical
conditions such as erosion, loss of soil fertility and deforestation, resulting in dimin-
ishing resources and decreasing yields. Multipurpose forage based technologies can
play an important role in improving the environmental and socio-economic sustain-
ability of smallholder production systems, for instance by improving soil fertility
through nitrogen fixation, increasing animal production through improved feed, and
controlling weeds. Species that are widely adapted, productive and palatable have
been identified, but farmer adoption has been low. One explanation for low adop-
tion rates is that too much emphasis has been placed on supply-driven research with
little participation of farmers. With the involvement of national research institutes
and non-governmental organisations as well as the University of Hohenheim, CIAT
implemented a BMZ/GTZ supported project on participatory research on selection
and strategic use of multipurpose forage germplasm in Central American hillsides.
Within the framework of this project, research procedures were developed for identi-
fying, testing and evaluating multipurpose forage based technologies with farmers. In
the department of Yoro, central Honduras, farmers in 12 communities conducted ex-
periments with different types of multipurpose forages like grasses, leguminous cover
crops and shrubs in three different agro-ecological zones during a period of 18 months.
The experimenting farmers were differentiated according to their farming systems and
resource endowment such as cattle ownership. The research procedure consisted of
farming system analysis, problem identification and prioritisation, formulation of re-
search objectives, implementation and evaluation of experiments, which were carried
out using participatory methods and based on farmers’ demand. Farmers’ decision-
making, learning, and experimenting were central to the research. Methodological
insight into the applicability of participatory methods for research with multipurpose
forage based technologies was obtained. Furthermore, a range of suitable forages for
small farmers, especially for those living at high altitudes, were identified. Results
indicate that different interest groups require different approaches in order to enhance
adoption of multipurpose forage based technologies.

Keywords: Central America, farmer participatory research, hillsides, multipurpose
forages
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Adoption and Profitability of Agroforestry-Based Soil Fertility
Management Technologies

O. C. AJAYI1, S. FRANZEL2, E. KUNTASHULA1, F. KWESIGA3

1World Agroforestry Centre (ICRAF), Economics, Policy & Characterization, Zambia
2World Agroforestry Centre Headquarters, Kenya
3World Agroforestry Centre (ICRAF), Zimbabwe

In southern Africa, the poor soil fertility status and shortening natural fallow period
constitute major challenge in meeting the food needs of the people. In response to this
challenge, improved fallow was developed as a sustainable option. Farmers have been
testing the technology and a number of empirical studies have been undertaken over
the years to identify the factors influencing farmers’ decision to adopt the technol-
ogy. This paper presents the financial analysis of AF-based soil fertility technologies
with conventional practices of continuous farming with and without inorganic fertil-
izer. It also synthesis the results of adoption studies and highlights generic issues
on the adoption of improved fallows. Financial analysis of the technologies in the
South Africa region shows that AF technologies give higher financial returns than
continuous (maize) production without fertilizer. The synthesis indicates that farmers’
adoption decision is not influenced by technological characteristics exclusively, but by
a matrix of several hierarchies of different factors including household characteristics,
community level factors, socio-economic constraints and incentives that farmers face,
access to information, local institutional arrangements and macro policies on agricul-
ture. Adoption of AF-based technologies is not strictly a binary choice problem but
a continuous process in which farmers occupy a position along a continuum in the
adoption path. Further, adoption of improved fallows may not take place in a policy
vacuum but needs to be facilitated by appropriate and conducive policy and institu-
tional framework. The paper concludes by identifying emerging issues and questions
for further analysis in the efforts to improve our understanding of the processes under-
lying the adoption of sustainable soil fertility technologies.
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Econometric Analysis of Socio-Economic Factors Influencing
Investment into Agrochemical in Cameroon — A Survey in

Peri-urban and Urban Agriculture
GUY BLAISE NKAMLEU

International Institute of Tropical Agriculture (IITA), Cameroon

The agricultural sector is the most important in African economies employing as much
as 50 % to 80 % of the labour force. However, importation of food is still needed to
curb the increasing gap between food demand and food production. As shown by
several studies, one of the most critical problems in Africa today is how to increase
agricultural production to meet increasing food demand arising from increase in pop-
ulation pressure.
The use of agrochemicals has been the main option for increasing agricultural pro-
duction in Africa. Fertilizers and pesticides are widely used by farmers in the forest
zone of Cameroon, particularly in urban and peri-urban areas where the population
density and market access fuel the food demand. This paper quantifies using limited
dependent variable regression, the impact of socio-economic factors on investment
into agrochemicals, based on a survey of 414 individual inland valley farmers in the
forest margins of Cameroon.
The analysis showed that men, the distance to the cultivated plot, the area cultivated,
smaller households, are the main factors influencing farmers investment in fertilizers.
Urban farmers having full rights to the land cultivated are not keen to use fertilizers. In
pesticides, it has been demonstrated that women invest less than men, and contact with
extension is a key factor for acceptation. Elasticities calculated showed the effects of
policy changes on farmers’ investment behavior. The level of education, access to
extension services and gender of the farmer influence the probability to invest and the
amount invested in agrochemicals in Cameroon.
Finally, results of the study have significant implications for agrochemicals diffusion
policy, in particularly how to better target integrated soil fertility and pest management
methods which are needed to substitute for the non-sustainable use of chemical inputs.

Keywords: Socio-economics factors, chemical input, Tobit model, urban and peri-
urban agriculture, Cameroon
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Socio-economic Evaluation of Manure Exchange Contracts —
Impact on Farm Productivity in North Western Nigeria
AJAYI RAPHAEL ADENIYI OMOLEHIN , ERNST-AUGUST NUPPENAU

Justus-Liebig-Universität Giessen, Institute of Agricultural Policy and Market Research,
Germany

Following the withdraw of fertilizer subsidies in the mid 1980s by the Nigerian gov-
ernment, a majority of the resource poor rural farmers have found the prices of various
brands of fertilizers unaffordable. Efforts have been made by these farmers to look
inward to the development of local alternatives as means of maintaining the fertility of
their soils. Prominent among such local innovations are the use of livestock manure.
These manures are normally obtained through manure contract based on an exchange
between croppers and herders and from farmers own livestock. These interactions
between crop and livestock is beginning to receive increase attention and is popularly
referred to as crop-livestock integration. This paper describes crop-livestock integra-
tion, manure contract exchanges, and it quantitatively determines the factors that facil-
itate this exchange. It studies the impact of manure contract exchange on crops yields
and productivity of farmers in the study area of north western Nigeria. Finally, the
problems that militate against manure exchange contracting and question on how they
could be remedied to enhance effective contracting are examined. A nine months field
survey was carried out in Zamfara reserve in Nigeria from December 2001 and Au-
gust 2002. Information were collected from farmers using household level approach
on socio-demographic characteristics, resource endowment, production activities, pro-
duction inputs and outputs. Manure acquisition from owned livestock and through ma-
nure contract exchange and the reasons for participation in manure contract exchange
were investigated. Other methods of soil fertility maintenance were also examined.
Econometrics models are used to determine factors driving participation of farmers in
manure contract exchange as well as impact of manure on crop productivity. First re-
sults shows that there are social and economic factors driving the adoption of manure
contract and determine exchange participation by farmers. Sub-studies also shows
that participation in manure contract have positive impact on sustainable crop produc-
tivity and food security in the study area.
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The Effect of Technological Improvement in Farming and
Household Conditions on Agricultural Land Use in Ghana,

1984 – 2000
SAMUEL NII ARDEY CODJOE

University of Bonn, Ecology and Natural Resource Management, Germany

In the face of increase in technological capacity in farming systems, practices, imple-
ments and tools used, population growth as well as general improvement in household
living conditions and affluence within the period 1984 and 2000, there has been a trans-
formation in the utilisation of agricultural land in two agro-ecological zones (dry sa-
vannah and derived savannah farming communities) of the Volta river basin of Ghana.
This study uses evidence of a longitudinal household survey carried out in 2000 in
the two communities, to assess the role the issues mentioned above have played in
influencing agricultural land use both spatially and temporally. A multiple regression
model has been adopted to ascertain the significant shifts in the predictors of agricul-
tural land use between 1984 and 2000. The dependent variable has been measured
by total household cropped area, and the independent variables include, farming tools,
practices and implements used (tractor, inorganic fertiliser, improved seed variety use,
length of fallow and land tenure arrangements), improvement in general well-being
of household members (educational attainment of household members, size of house-
hold), population and affluence (off-farm and on-farm income as well as ownership
of certain household items such as car, motorcycle, bicycle, television and radio and
livestock namely, cattle, sheep and goat). The results of the multiple regression analy-
sis show that while the use of technologically advanced forms of farm inputs such as
tractor, inorganic fertiliser and improved seed variety were not significant predictors
of agricultural land use in both communities in 1984, the situation changed in 2000,
due to the fact that improved seed variety became a significant variables. Furthermore,
the length of fallow period allowed influenced agricultural land use in both communi-
ties in 1984 but not in 2000 an indication that fallow periods have shortened. Finally,
variables like off-farm income and population growth, have played significant roles in
agricultural land utilisation in 2000.
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river basins, Ghana

Contact Address: Samuel Nii Ardey Codjoe, University of Bonn, Ecology and Natural Resource Man-
agement, Walter-Flex-Straße 3, 53113 Bonn, Germany, e-mail:niipip@hotmail.com

221

niipip@hotmail.com


Session 3: Innovations and their Evaluation in Development Practice

Disease Infestation in Tomato Production in Taiwan and Farmer’s
Willingness to Pay for Control Measures

ANDREA ILSABE KUEHN1, KATINKA WEINBERGER2, JAW-FEN WANG2

1University of Bonn, Department of World Food Economics, Germany
2World Vegetable Center (AVRDC), Plant Pathology Department, Taiwan

Tomato production in subtropical and tropical climates with high rainfall is severely
constrained by a variety of bacterial, fungal and virus diseases. A recent survey among
tomato producers in Taiwan found that Bacterial Wilt may account for as much as
100 % loss in total production, and Tomato Leaf Curl Virus (TLCV) may account for
as much as 75 % of loss in marketable crop. On average, per cropping cycle, Bacterial
Wilt and Virus diseases account for 25–30 % and for 10–12 % of crop loss, respec-
tively. These findings explain why disease pressure is the major tomato production
constraint for 40 % of the farmers.
Recent advances in disease research highlight the potential both for improved tomato
varieties and cultural practices. This study, covering two different sites in Taiwan,
analyzes farmer’s willingness to pay for different disease management practices in
tomato production. The survey shows that farmers are more interested in cultivating
tomato varieties that are resistant to TLCV and bacterial wilt, than in applying other
measures such as soil amendment practices and grafting on resistant rootstock. On
average farmers are willing to pay an additional 50 % on current seed cost, if the
cultivars they grow have the traits of disease resistance and fruits are acceptable to the
market. Factors that are predictive of a high or low willingness to pay are farmer’s
age, education, income and total farm size. Approximately 40 % of farmers would
also be willing to use transgenic varieties. Overall, the results show that breeding
for disease resistance continues to be an important task for international agricultural
research centers.
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Access to Knowledge — A Prerequisite to Sustainable
Development

WERNERWASMUTH

German Agency for Technical Cooperation (GTZ), Germany

In September 2000, the international donor community agreed upon the so–called mil-
lennium development goals as the main development cooperation agenda. In April
2001, the German government issued a respective Plan of Action 2015. In 2002, the
World Bank published a fundamental study on the relevance of higher education as an
important contributor to sustainable development. However, there is a preoccupying
imbalance between theory and practice. Development issues are still to a large part
missing in higher education curricula. The implementation of functioning systems in
basic education, public health, or environmental protection is scheduled to fail if the
higher education sector in the developing countries is not actively involved in planning
development programs that are appropriate to their countries. Sophisticated develop-
ment models such as sector wide approaches (SWAPs), poverty reduction strategy
papers (PRSP), fast track initiatives (FTI) are still to a large extent donor country
based enterprises. In order to assure that such models will benefit the people in the tar-
get countries, they must be implanted into the local higher education systems where
knowledge and its various applications should be enriched with local content. Intel-
lectual ownership is required in order to enable societies to apply and further develop
knowledge in a way that relates to their specific needs, traditions and cultures.
Consequently, a number of questions arise that call for appropriate answers, for in-
stance — How to develop responsible partnerships between the international donor
community and higher education institutions in the target countries? How can higher
education institutions contribute to an effective use of development cooperation in-
puts? How can the gap between the uneducated people and the intellectual elites be
reduced? What kinds of approaches are needed in order to enhance the quality and
relevance of higher education to sustainable development? How can also higher edu-
cation institutions in the developed countries enhance their focus upon development
agendas such as the Plan of Action 2015? Particular reference will be made in this
paper to best practices in the field of agriculture and forestry.

Keywords: Higher education, knowledge management, partnership, intellectual own-
ership
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The Southern Africa Development Conference (SADC) regional protocol on educa-
tion has been ratified by all the member countries. The protocol emphasizes the im-
portance of harmonizing the regional education systems and maintaining acceptable
standards at all educational levels. This harmonization cannot take place smoothly
until each education system takes stock of its own activities. This calls for the imple-
mentation of quality management in these institutions of higher learning. In addition,
stakeholders in higher education have called for the accountability of the institutions
as well as the cost-effectiveness of the programmes offered by these institutions while
ensuring quality of delivery of education. Universities and other institutions of higher
learning in the region are, therefore, setting up some mechanisms for the implemen-
tation of ‘quality management’. ‘Quality auditing’ is the first step that has been sug-
gested before the full implementation of quality management for the maintenance of
high standards. Quality auditing will involve self-evaluation at institutional, faculty
and departmental levels with respect to the mission, goals, objectives and activities
for attaining them. The institutions of higher education in the SADC region have the
potential to provide more and better training utilizing their tools and experiences. The
challenge is to play a more active role and aim to gain leadership in their own field of
expertise. The SADC region’s Vice Chancellors had an opportunity in March 2003,
of meet in Mauritius where they approved, in principle, the setting up of the mecha-
nism for implementing quality management within the SADC institutions of higher
learning. A regional workshop will spearhead this initiative in September 2003.

Keywords: Quality auditing, quality management, regional networking, SADC
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Delivering Systematic Information on Indigenous Farm Animal
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and Prospects of DAGRIS
WORKNEH AYALEW, J. EDWARD O. REGE, EPHREM GETAHUN, MARKOS

TIBBO, YETNAYET MAMO

International Livestock Research Institute (ILRI), Animal Genetic Resources Group, Ethiopia

This paper describes the objectives, historical development, structure, functionality,
content, utility and future prospects of the Domestic Animal Genetic Resources In-
formation System (DAGRIS) of ILRI. This public-domain electronic database is de-
signed to cater for the needs of researchers, policy makers, development practitioners,
teachers, students and farmers in developing countries for efficient access to available
published and grey literature from past and present research results on the origin, dis-
tribution, diversity, present use and status of selected farm animal genetic resources
(FAnGR). It is currently available, free of charge, on the web as well as on CD-ROM.
It is argued that information on the extent of existing genetic diversity, characteristics
and use of FAnGR in developing countries is the basis for their present as well as
future sustainable utilization. In developing countries, neglect and lack of accurate
information on the diversity and status of the existing farm animal genetic resources
are believed to exacerbate the alarming rate of irreversible loss of genetic diversity.
Such losses reduce opportunities to improve food security, alleviate poverty and at-
tain sustainable agricultural practices. The other known threats to their conservation
are droughts, post-drought livestock restocking schemes that do not take account of
undesirable consequences on the indigenous genetic resources, civil strife, well-meant
crossbreeding programs that get out of control, lack of markets and gradual shifts in
socio-economic settings of traditional communities, which happen to maintain the ma-
jority of the surviving indigenous farm animal genetic resources to date. The situation
is alarming indeed because 16 % of the finite set of 7000 unique populations (breeds
or strains) have been lost since the beginning of the 19th century, and a further 32 %
are at risk of becoming extinct. Yet the rate of extinction, currently at two breeds per
week, is expected to accelerate. The content and functionality of DAGRIS is designed
to enlighten all stakeholders, in an efficient way, on the status as well as particularly
useful attributes of recognised livestock breeds at the level of individual countries. It
is also intended to provide the necessary decision-support tools for the development,
sustainable use and conservation of selected FAnGR.

Keywords: Conservation, database, developing countries, domestic animal genetic
resources information system (DAGRIS)
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Capacity Building Applied to a Livestock Research Network in
West Africa to Enhance the Development Process

SUSANNE MÜNSTERMANN, ANDREAS SCHÖNEFELD, KWAKU AGYEMANG

International Trypanotolerance Centre, The Gambia

The analysis of the development process in the agricultural sector of developing coun-
tries has often identified the limited capacity and/or lack of competent technical, sci-
entific and extension personnel, isolation from sources of scientific information and
limited opportunities for collaborative research as key constraints to the effective gen-
eration and dissemination of research outputs in form of improved and novel tech-
niques and innovations for the benefit of the agriculture and livestock producer.
The International Trypanotolerance Centre (ITC) is a sub-regional Livestock Research
Centre based in The Gambia, supporting applied Research and Development (R&D)
in low-input and market-oriented livestock production systems in six countries in West
Africa (The Gambia, Senegal, Guinea, Guinea Bissau, Sierra Leone and Liberia). The
Centre has given, since its inception in 1984, strong emphasis to capacity building
of technical, scientific and extension personnel in the NARS (National Agricultural
Research Systems) and national Livestock Departments.
In the framework of the Centre’s regional activities, particularly those supported by
the EU-funded R&D programme PROCORDEL (Programme Concerté recherche-
développement sur l’élevage en Afrique de l’Ouest), a concept has been adopted to
overcome the constraints mentioned above. This concept links classical elements of
Human Resource Development (HRD) in such a way that short-, medium- and long-
term objectives in support of increased R&D efficiency are considered at the same
time and in a regional context.
The main HRD elements are: training needs assessment of partners in research, train-
ing courses targeted at different levels of expertise and national qualification differ-
ences, regional mobility within the network, development of training materials with
partners of the network, assessment of training impact, promotion of modern informa-
tion and data management technologies.
The objectives are: immediate support to ongoing research activities through technical
training of personnel involved in those activities (short-term); application of the Train
the Trainer concept for research/extension personnel who in turn will be enabled to
train farmers for the transfer and adoption of improved technological animal health
and production packages (medium-term); career development through post-graduate
training (long-term).

Keywords: Capacity building, HRD, research networks, training needs assessment,
West Africa
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Impact of Farmer Learning Groups — A Participatory Approach
in Integrated Pest Management in Egypt

JOERGAMEND

German Agency for Technical Cooperation (GTZ), Integrated Pest Management Project,
Egypt

The bilateral Egyptian-German Integrated Pest Management Project started in 1992
with the objective of assisting in the design and verification of appropriate IPM con-
tents in fruits and vegetables and the subsequent conveyance to small-scale farmers.
During the first 3–4 years the project followed a conventional IPM approach which
focused on pests and diseases. It relied to a large extent on classroom training and
field demonstrations. The response from small-scale farmers and extension staff was
limited and implementation of IPM measures low as was the overall impact. This
resulted in remodelling the concept towards a more holistic approach of Integrated
Crop Management (ICM). From 1996 onward a participatory, group based approach
was introduced in which the farmer was placed in the centre. In so called Farmer
Learning Groups (FLGs) they decide what topics are of interest and the group together
with the village extension worker (VEW) seek solutions to occurring problems over a
whole cropping season.
For this task VEW were trained in both technical topics and facilitation skills to enable
them to lead the group during this time. Parallel to this a coaching structure was estab-
lished to ensure the quality of the approach. Today, Master Trainers (MT) at national
and regional level are responsible for co-ordinating the different programmes in 8 gov-
ernorates in the Nile delta and Upper Egypt. Nearly 300 VEWs have been trained so
far and more than 30,000 farmers attended FLGs. Currently an impact assessment
with a total of 700 farmers cultivating mango, citrus, tomatoes and strawberries is
ongoing.
Members of FLGs applying recommended IPM measures have bigger economic suc-
cess than farmers who are not members of such groups. They are able to realize
substantially higher gross margins through a combination of savings on inputs, higher
yields and better qualities. In addition both farmers and extension staff appreciate the
participatory extension approach because it allows them to interact better, establish
professional relationships, introduce own ideas and improve their decision-making
skills.

Keywords: Egypt, impact, integrated crop management (ICM), integrated pest man-
agement (IPM), participatory extension
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The Master of Science Sandwich Programme of International
Animal Health

MAXIMILIAN BAUMANN 1, SUVICHAI ROJANASTHIEN2, LERTRAK

SRIKITJAKARN 3, KARL-HANS ZESSIN1

1Freie Universität Berlin, Postgraduate Studies in International Animal Health, Germany
2Chiang Mai University, Office of the Dean, Thailand
3Chiang Mai University, Department of Veterinary Public Health, Thailand

The Department of International Animal Health of the Freie Universität Berlin es-
tablishes a new Master Course concept: Three courses address modern areas of vet-
erinary medicine (epidemiology, veterinary public health, food chain management),
aim at specific target regions and are jointly executed with partner universities and
veterinary institutions in the regions.
The M. Sc.-VPH Course for the Southeast Asian Region will be launched with the
beginning of the Academic Year 2003/2004 (October 2003) together by the part-
ner universities Chiang Mai University (CMU) in Thailand and the Freie Universi-
taet Berlin (FUB); the University of Veterinary Medicine, Vienna / Austria with its
Institute of Meat Hygiene, Meat Technology and Food Science is the third and ju-
nior partner within the EU ASIA LINK Programme (providing substantial financial
co-funding). Young and mid-career veterinarians and other professionals (natural,
agricultural, medical sciences) from the Southeast Asian region with a background
in and training needs for zoonoses control and food safety are the target group ad-
dressed by the M. Sc. programme. The course concept of a “twinning” or “sand-
wich” -programme is based on bundling of training institutions in Thailand and the
countries in the region (South-South collaboration) under the leadership of CMU and
in strong collaboration with the Northern partners FUB (South-North collaboration).
The M. Sc. programme uses a modular curriculum structure to allow for state-of-the-
art teaching of a particular topic as a combination of classroom knowledge transfer
(lectures, group work, seminars, PC labs) linked to practical laboratory experiences
(bench work) within a defined and uninterrupted time period at a particular partner
institution.
The three Master Courses form the foundation for the establishment of the Interna-
tional Graduate School at the Faculty of Veterinary Medicine of FUB; expansion from
the M. Sc. level to a led Ph. D. programme is to be achieved latest by 2007.

Keywords: International animal health, joint degree programme , M. Sc. programme,
Southeast Asia, Thailand, veterinary public health
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PhD Study Programme in Göttingen
JÖRG HEINZEMANN1, WOLFGANG LÜCKE1, MANFRED ZELLER2

1Georg-August-Universität Göttingen, Institute for Agricultural Technology, Germany
2Georg-August-Universität Göttingen, Institute of Rural Development, Germany

The Faculty of Agriculture of the Georg-August-Universität Göttingen launched the
“International PhD programme for Agricultural Sciences in Göttingen (IPAG)”, which
has a new curriculum concept and financially supported by DAAD and DFG in 2002.
This international programme provides a first rate education that opens the way to a
broad range of future careers, e.g., in teaching, research, administration, the private
sector and in international development programmes.
IPAG is designed to offer PhD candidates specialized professional training and pro-
vides in addition to that modules in oral and written communication skills including
scientific writing and publishing. IPAG also emphasizes soft skills like teamwork,
problem solving and moderation techniques.
The doctoral programme runs 3 years until the PhD degree and begins each year
in September. After an initial 12-months segment in which preparatory courses are
offered, the candidates may conduct their research abroad where they work closely
with highly qualified advisors. After completing 12 months of empirical research,
candidates complete statistical analyses and write their dissertations.
The IPAG course programme consists of seven modules, of that two method courses,
instructions providing specific knowledge in theory and methodology, modules prepar-
ing students structuring and writing a thesis and publishing scientific articles, an inter-
disciplinary series of seminars, three colloquia within each student presents the actual
research data, and a workshop to improve soft skills needed in modern management
practices.
The applicants must hold a master’s degree or its equivalent (awarded with honours) in
agriculture or a related discipline. The PhD programme begins every year in Septem-
ber and the application forms are available via internet (www.ipag.uni-goettingen.de)
or from the IPAG office.
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Improving the Access to Knowledge through Curriculum
Development — The Experience of Armenian Agricultural

Academy
ARMEN KHACHATRYAN 1, HEINRICH SCHÜLE2, NUNE KHACHATRYAN 1,

ANDRANIK M IKAYELYAN 3

1University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

2University of Hohenheim, Farm Management, Germany
3Armenian Agricultural Academy, Armenia

In March 2003, Armenian Agricultural Academy (AAA), after two years of activi-
ties, successfully concluded an EU Tempus/Tacis Curricula Development project di-
rected towards the reform of economics disciplines through the introduction of new
subjects and improvement of exiting ones. The project was contracted and coordi-
nated by Hohenheim University, Germany and assisted by Wageningen University,
the Netherlands with the financial support of the EU’s Education Training Founda-
tion. This poster depicts the accomplishments achieved during the implementation of
the project covering wide range of activities. Thus, along with human capacity build-
ing, technical facilities such as a new computer centre, a new, unique language centre
and an electronic library cataloging system, fully equipped with the latest computer
hardware and software, were installed. They serve the purpose of supporting the more
rapid implementation of the reforms in education at AAA, particularly restructuring
the curricula of the Agricultural Economics Department. Enhancing the access to
modern means of teaching and preparing the classes the project eased the access to
knowledge and reinforced knowledge delivery techniques for the teaching staff, and
raised the chances of students (future entrees into labor market) to get prepared ac-
cording to modern requirements of the market economy. Academic staff and younger
lecturers stayed in the West and developed lecturing materials and manuscripts which
were later either integrated into existing subjects or served as a basis for the intro-
duction of new study subjects/specializations which were promptly approved by the
Ministry of Education and Science. Renown professors from the West, as well as from
Russia delivered intensive lectures at AAA. Armenian students spent a semester and
took part in a MSc-degree program in Hohenheim and Wageningen respectively. We
strongly believe that sharing the experience of conducting successful, highly efficient
activities would be of value to the students and the staff of education establishments
in developing and transformation countries.
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Informal Advise Network of Urban Farmers in Kampala / Uganda
— A Network Analysis of Social Relations

FLORIAN SOYKA

Humboldt-Universität zu Berlin, Agricultural Sociology, Germany

Peri-urban and urban Farmers in Kampala/Uganda play a vital part for the food supply
of the capital. In general they are small-scale farmers but they have to face distinct
challenges. Phytopathological problems, labour intensive cultures or poor ways of
marketing are evident, most of farmers are excluded of affordable credits for neces-
sary investments or for inputs in production. In the context of previous structural
adjustment programs and an insolvent state or capital district extension services could
not reach most of the urban farmers. In this situation farmers have to develop their
agriculture by their own. Farmers have to find appropriate solutions for these chal-
lenges by their own possibilities and demands. Informal and formal networks could
give an answer at an organisational dimension to allocate resources or as an medium
for the exchange of ideas, for planning and acting commonly. As a term a network
is defined as a specific set of linkages among a defined set of actors, with the addi-
tional property that the characteristics of these linkages as a whole may be used to
interpret the social behaviour of the actors involved. The concept of network analy-
sis could work in this case study as a method to analyse existing social relations and
structures in urban agriculture to identify and describe cohesive and dense groups,
the degree of reciprocity between the farmers or different positions in the structure
of the network. The research project took place in 2002 to analyse existing network
relationships between farmers. Different networks of farmers had been identified and
relevant relationships like the “network of phytomedical advise between farmers” has
been analysed. It has been compared with the “neighbourhood network” of the same
defined set of farmers. Apart from the formally network analysis attributes of farmers
like age, gender, types of problems in agriculture or the availability of resources have
been compared and discussed with the characteristics of the networks on individual,
sub-group and network level.

Keywords: Agriculture, horticulture, network analysis, peri-urban, social relations,
social structure, urban
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Agricultural Biotechnology — A Menace or Pathway to
Sustainable Livelihoods in Developing Countries?

J. EDWARD O. REGE

International Livestock Research Institute (ILRI), Animal Genetic Resources Group, Kenya

Despite increasing availability of food globally, some 800 million people out of the
global total of 6 billion are food insecure. The majority of these live in Asia (which
accounts for 48 %), Africa (35 %) and Latin America and the Caribbean (17 %). Be-
cause access to food depends on income, the cause of food insecurity in the develop-
ing world is poverty. Agriculture constitutes, for the majority of the poor in develop-
ing countries, the primary means of survival and livelihood sustenance. Agricultural
biotechnology offers enormous potential to achieve, in short time frames, increases
in product quantity and quality that used to take years of laborious plant and animal
breeding. However, biotechnology has, to date, remained a technology of the North.
Properly harnessed, biotechnology represents perhaps one of the most powerful tools
ever available to address the hitherto intractable food production constraints of the
South. The major limiting factor to the application of biotechnology in the South is
poverty. It is principally in the hands of the private sector in the North, the opera-
tions of which are driven by profit objectives. The private sector places a higher value
on biotechnology products than on the biological resources, principally derived from
the South, that are used to create the products. Current debate on biotechnology is
focused on its potential negative impacts on human and environmental health.
The potential positive impacts of biotechnology on the lives of poor people, its ap-
propriation in the North with little flow to the South and the lack of mechanisms for
sharing the benefits derived from the exploitation of biological resources harvested
from the South are receiving much less attention than they deserve. Like any new tech-
nology, the risks and benefits of biotechnology should be assessed in a Cost-Benefit
Analysis framework. This presentation tries to answer the question: Is biotechnology
a menace or an opportunity to address the pressing needs for sustainable livelihoods
of poor people in developing countries? It examines the potential role of development
assistance programmes, the responsibility of the research community to educate the
public and of governments in the South to allocate resources and create enabling envi-
ronments for the development of biotechnology, including human capacity, requisite
policy and innovative partnership arrangements — especially public-private partner-
ships — that will facilitate North-South transfer of relevant biotechnology.
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Bt Cotton - Productivity Considerations from India and China
DIEMUTH PEMSL, JANA ORPHAL

University of Hannover, Institute of Economics in Horticulture — Agriculture, Environ-
ment and Development, Germany

By 2002 the global area planted to Bt cotton has reached 2.2 Mill ha and transgenic
varieties become increasingly popular in developing countries. The main cotton pro-
ducing countries China and India gave commercial approval for Bt cotton in 1997
and 2002, respectively and today Bt varieties have reached an estimated 50 % of the
total cotton area in China. The Bt technology aims at preventing crop loss due to
lepidopteran cotton pests, hence reducing the application of chemical pesticides and
lowering production costs.
Previous studies, which assess the technology, claim a sharp reduction in pesticide
use accompanied by significant human health and environmental benefits. But none
of these studies captures long-term productivity effects or the stochastic nature of
main parameters. A recent study on Bt cotton productivity in India does not even
consider the production costs and product prices at all. Moreover, the validity to
generalize study results from one region is questionable and analyses mainly based
on short-term empirical studies might lead to wrong conclusions about the net benefits
of Bt crops.
The analysis presented in this paper uses farm level data from Bt case studies in China
and India (financial support was provided by the FAO). Based on plot level input data
for cotton, production functions are estimated separately for each country. A damage
control function following the approach of LICHTENBERG and ZILBERMANN is in-
corporated to account for the special nature of the Bt trait that is not directly yield
increasing but prevents pest induced crop loss.
To adequately assess the farm level economic viability of the Bt technology it is nec-
essary to account for uncertainty of main parameters. Some variables fluctuate follow-
ing an underlying probability distribution (e.g. pest pressure and precipitation which
determine the required irrigation or pesticide application and hence influence produc-
tion costs). These variables are included as stochastic parameters in the simulation of
gross margins.
The approach presented here complements existing analyses by including uncertainty
aspects in the assessment of Bt cotton productivity.
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Towards Cloning of Pup1— A Major Locus for Tolerance to P
Deficiency

MATTHIAS WISSUWA

International Rice Research Institute (IRRI), Crop, Soil, and Water Sciences Division,
The Philippines

Phosphorus deficiency is a major abiotic stress limiting growth and productivity of
rice in rainfed rice production areas throughout the world. It is associated with highly
weathered, P fixing soils and low fertilizer use by resource-poor farmers. There is
considerable genetic variation in rice with respect to its tolerance to P deficiency and
ability to take up P from low-P soils. Developing cultivars with improved P-deficiency
tolerance that would contribute to increased yield stability should therefore be feasible
and molecular techniques may offer a more efficient way of obtaining this goal com-
pared to traditional plant breeding methods. Previous studies have identified a major
QTL for P uptake from a P deficient soil,Pup1. At presentPup1is thought to coseg-
regate with marker S10043 in a 0.8 cM interval defined by S13126 and S13752. The
corresponding interval on the rice physical map spans 9 BACs, of which three have
been fully sequenced at the time of writing. The availability of genome sequence
data could facilitate efforts to clone thePup1 locus if potential target genes can be
identified based on hypothesis on gene function. Physiological studies suggest that
thePup1gene is expressed in root tissue where it either leads to higher root growth
per unit P (higher internal efficiency) or improves P uptake per unit root size (external
efficiency). Available sequence data was screened for potential genes that would be
related to internal or external efficiency. Several target genes were identified. The
probability that any of those genes would be synonymous withPup1 is discussed
based on additional evidence from physiological studies.
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Understanding Local Chicken Genetic Resources to Improve
Livelihood

DESSIETADELLE1, K IDANE DAWIT 2, KURT-JOHANNES PETERS1
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The identification and understanding of local chicken genetic resources and the pre-
vention of further loss of genetic variation in the face of the rapidly increasing de-
mand for animal protein and related economic and market forces is an important task
to improve livelihood in developing countries. Genetic diversity was assessed using
10 microsatellite markers between and within five different local chicken ecotypes
originated from different agro-ecological regions and corresponding market sheds of
Ethiopia, namely, Tilili, Horro, Chefe, Jarso and Tepi and the reference breed, Fay-
oumi. DNA was isolated from blood of 25 individuals from each of the five local
ecotypes and the reference breed. The results of this study showed that all the mi-
crosatellite markers tested were highly polymorphic for all the tested ecotypes. The
mean number of alleles from all microsatellite markers tested per ecotype varied from
4.2 (Jarso) to 5.3 (Chefe). The number of alleles detected per locus varied from 2 to
10 alleles. The calculated expected heterozygosity level showed high genetic variabil-
ity in all tested populations. Heterozygosity varied between the lowest value of 55 %
(Jarso ecotype) and highest value of 63 % (Tilili and Chefe ecotypes) for all the mi-
crosatellite markers tested. The genetic distance analysis result showed the presence
of considerable genetic variation between the different ecotypes, however, the within
ecotype variation was higher than the between ecotypes variation. Phylogenetic trees
obtained using the genetic distance in both standard Neighbour-Joining (NJ) and UP-
GMA methods assorted the ecotypes according their agro-ecological origins. The to-
pography of both trees remained the same, but with higher significance level in NJ tree.
Bootstrapping values were between 53 to 100 % in NJ tree and 43 % to 100 % in UP-
GMA tree. In both trees, Fayoumi population formed a distinct branch on it’s own
with high significance (100 %) level. The isolation by distance analysis based on nor-
malised Mantel statistic showed a strong and positive correlation (r = 0.62) between
the genetic distances and geographic distances matrixes.
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Development of an Efficient Virus Transmission Technique to
Screen Cassava Genotypes for Resistance to Cassava Mosaic

Disease
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The most important disease affecting cassava (Manihot esculentaCRANTZ) production in Africa
is Cassava mosaic disease (CMD), caused by several whitefly–transmitted begomoviruses. Ad-
vancement in cassava breeding for virus resistance is hampered because screening for resistance
to CMD is tedious, relying on natural infection conditions and on virus types at a given time
and location. Therefore, developing an efficient inoculation technique with defined viruses at
an early stage in breeding for resistance would provide a major improvement to the resistance
development in cassava. All major begomoviruses in African cassava genotypes were collected,
typed by sequence analysis and maintained as reference in cassava cultivars. For inoculation of
begomoviruses into cassava, a graft inoculation approach, the biolistic inoculation of total DNA
from virus infected plants and a biolistic delivery of cloned viral DNA A and DNA B genomic
components were attempted. Graft inoculation technique was effective in inducing cassava with
defined viruses, but only in successfully grafted plants. With ACMV (isolate number 84, from
Democratic Republic of Congo-DRC), disease symptoms were observed around 3 weeks after
grafting with resistant plants eventually showing symptoms after 10 weeks, however, with very
low severity levels. Three cassava clones, TME 3, TME 4 and 91/02324 recovered from CMD
and developed into symptomless plants. With EACMV-UG2 [Ke], clones 96/1087, 96/1089A
and TME 4 mostly developed into symptomless plants with only very mild symptoms occasion-
ally found on few leaves above the graft insertion. All leaf samples from grafted lines tested
positive for virus infections in PCR and ELISA, however, virus detection in cassava that had re-
covered from infections failed. Biolistic inoculation (BI) of total DNA extracted from diseased
cassava plants resulted in infected plants showing symptoms between 10 and 12 days after in-
oculation. Severe infections were induced in ISU by shooting DNA from ACMV-[DRC] and
EACMV-UG2 [Ke] infected plants, indicating a synergistic interaction of the two virus species.
Plants of TME 3 and TME 4 inoculated with mixed virus infections still recovered after a pe-
riod of symptom expression. The biolistic delivery of cloned viral DNA was carried out, but not
sufficiently effective to reach higher number of infected cassava plants compared to BI of DNA
extracts from diseased plants. Infections were induced by EACMV-UG2 [Ke] clones (Ugan-
dan variant) in the highly susceptible cassava breeding lines Isunikankiyan and 96/1039. The
effectiveness of BI of DNA extracts over other transmission techniques in screening cassava
genotypes is discussed.

Keywords: Biolistic inoculation, cassava genotypes, cassava mosaic begomoviruses, cloned
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Effect of Storage Temperature and Dehydration Induction Rates
to Germeability of Sugarcane Synthetic Seeds
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Effect of storage temperature and dehydration induction rates on germeability of sug-
arcane synthetic seeds were investigated. Compact and white sugarcane (Saccharum
officinarumL.) embryogenic callus developed from young leaf-rolled cultured on
Murashige and Skoong agar medium supplemented with 3 mg/l 2,4-D, 50 mg/l cys-
tein and 5 % coconut water under dark condition at 25 °C. Initiation of embryogenic
cell suspension achieved in liquid MS basal medium supplemented with 3 mg/l 2,4-D,
10 % coconut water and 400 mg/l casein hydrolysate and kept in continuous dark at
25 °C. The medium was replaced with fresh medium every 4 days interval to reduced
accumulation of phenolic compound. Somatic embryos developed after 6 weeks when
transferred embryogenic cell to fresh medium without 2,4-D under 16-h photoperiod.
Mature somatic embryos were encapsulated in 3 percent sodium alginate for synthetic
seeds production. Sugarcane synthetic seeds were stored in 3 different temperatures
(4+1, 15+2 and 25+2 °C) under 16-h photoperiod for 4 weeks. It was found that syn-
thetic seeds stored at 4+1 °C for 4 weeks showed no precoccius germination or death
during storage and could be germinated at 35 percent. A hydrated synthetic seeds
retained enough water for the encapsulated somatic embryos to germinated during
storation. However, germination was blocked when hydrated alginate capsules were
dehydrated. It was found that desiccated synthetic seeds with siliga gel until 80 per-
cent water loss showed no precoccius germination and could be germinated at 27 per-
cent after stored for 4 weeks. Therefore, storing hydrated sugarcane synthetic seeds
in 4+1 °C and dehydration with silica gel until 80 percent water loss, which might
be especially useful for prevent precocious germination during short term sugarcane
synthetic seeds storage.
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Possibility of Sugarcane Synthetic Seed Production
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Sugarcane (Saccharum officinarumL.) is well known as an extremely important crop
plant. Using the stem of mature sugarcane has been the only practical means of prop-
agating sugarcane. This method is vary expensive in term of labor costs and can also
produce problems in term of spreading virus diseases such as Fuji disease, bacteria
diseases such as red rot and the main fungal disease of smut. A model system of syn-
chronous somatic embryos production combined with formation of synthetic seeds
was studied for sugarcane. Compact and white embryogenic callus developed from
portion of young leaf-rolled cultured on Murashige and Skoong agar basal medium
supplemented with 3 mg/l 2,4-D, 50 mg/l cystein and 5 % coconut water. Embryo-
genic cell suspension culture were established by placing 3 months old embryogenic
callus to liquid Murashige and Skoong basal medium supplemented with 3 mg/l 2,4-D,
10 % coconut water and 400 mg/l casein hydrolysate. The suspension culture were
subcultured at 7 days interval by transferring 10 ml of the middle portion of suspen-
sion added to 25 ml of fresh medium. Somatic embryos developed after 6 weeks when
transferred embryogenic cell to fresh medium without 2,4-D under 16-h photoperiod.
Individual somatic embryo was encapsulated by 3 percent sodium alginate was ap-
proximately 4–6 mm in diameter. The germination of synthetic seeds were 60 % on
Murashige and Skoong medium. Germination sugarcane synthetic seeds produced
normal plantlet. This result indicated that somatic embryos from cell suspension cul-
ture could produced a lot of synchronized somatic embryos in short time. Therefore
more research for better technique might be suggested.
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Induced Desiccation Tolerance by ABA Treatment in Sugarcane
Somatic Embryos
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The preservation of viability and vigor of somatic embryos is one of the problems,
which still has to be solved prior to practically applying synthetic seed technology.
The encapsulation of the somatic embryos does not prevent precocious germination
and short storage period. Loss of water from somatic embryo tissue brings it to
a metabolically inactive or quiescent state. Sugarcane (Saccharum officinarumL.)
embryogenic callus was initiated from young leaf-rolled cultured on Murashige and
Skoong agar medium supplemented with 3 mg/l 2,4-D, 50 mg/l cystein and 5 % coco-
nut water under dark condition at 25°C. Embryogenic cell suspension culture achieved
in Murashige and Skoong liquid basal medium supplemented with 3 mg/l 2,4-D, 10 %
coconut water and 400 mg/l casein hydrolysate and kept in continuous dark at 25°C.
Desiccation tolerance of sugarcane somatic embryos was induced by exogenous ap-
plication of abscisic acid (ABA). Somatic embryos were treated with various ABA
concentration for ten days prior to dehydration by silica gel to formed dried synthetic
seeds. Treated somatic embryos were encapsulated with 3 percent sodium alginate
and dehydrated with silica gel until 80 percent water loss, respectively. The germe-
ability of dried synthetic seed was varied on the ABA concentration, dried synthetic
seeds showed germination rate at 53 percent when treated with 0.1 mg/l ABA. Pre-
treatment sugarcane somatic embryos with 0.1 mg/l for 10 days prior to encapsula-
tion, then dehydrated by siliga gel until 80 percent water loss resulted germeability at
32 percent without dead or precocious germination after 3 weeks of storage at 25°C.
These results indicate that the pretreatment with ABA can maintain germeability of
dried sugarcane synthetic seed after short storage period.
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Economic Effect of the Genetic Modifications Bt and Rr in Corn
Crops for Seed Purposes

JOSEDIAZ -OSORIO

University of Talca, Agricultural Economics, Chile

The great advance of the agriculture in the last decades has been due mainly to the
incorporation of technology to productive processes. Among these, the biotechnol-
ogy through genetic modifications has undoubtedly given place to the transgenic and
genetically modified organisms. It has allowed to transfer genes of agronomic impor-
tance to organisms, which confer them — among others properties — tolerance to
herbicides or resistance to illnesses or plagues. This would influence significantly in
the increasing of profits and the value of crops with such characteristics. Nowadays,
there are studies that have tested that the GMO have enlarged the productivity, reduc-
ing the conventional use of pesticides, diminished the number of cultivation activities,
with the consequent savings of time, labor and use of machinery. Summarizing, it
have had an economic impact — and even environmental — on the productivity of
some crops. All of this should be translated in a decreasing of production costs in
some crops, especially, the ones that have seen in the last decade a systematically fall
in their prices in the international markets. In the case of Chile, the legislation only
allows the multiplication of GMO vegetable species whose final product, the seed,
should be exported. Given this framework, the present study considered as a main ob-
jective to make a comparison between the corn production costs for seed not modified
genetically and that modified Bt (resistance to insects) and RR (resistance to herbi-
cide). From this comparison, the main differences in the variable costs of production
of the two forms of crops were established. This allows us to construct a scenery of
the potential economic benefits that would have in Chile the liberation to the market
the usage of genetically modified maize seed for grain production, allowing in this
way to increase the competitiveness degree of Chilean producers.

Keywords: Competitivesness, cost of production, economic production, genetic mod-
ifications

Contact Address: Jose Diaz-Osorio, University of Talca, Agricultural Economics, Dos Norte Nº 685,
Talca, Chile, e-mail:jdiazoso@utalca.cl

245

jdiazoso@utalca.cl


Session 3: Innovations and their Evaluation in Development Practice

Responses of Four Salak Genotypes (Salacca zalacca) to Different
Growing Media

RENI LESTARI, GEORGEBERT

Humboldt-Universität zu Berlin, Department of Fruit Science, Germany

Salak belongs to a group of palms which do not form trunks, but rather sprout their
leaves from ground level. The plant is 1.5–5 m high, erect, heavy headed and ex-
tremely spiny. Salak palms grow as under-storey plants in the low lands of the tropical
rain forest in Indonesia and other Southeast Asian countries. In Indonesia, salak has
been cultivated throughout the islands and the fruit is widely used as fresh fruit. One
important salak cultivar in that area is “pondoh” due to its superior quality. The salak
fruit is small in size (about 5 cm in diameter), enclosed a whitish translucent edible
portion which resembles the taste of banana and pineapple. The peculiar fruit peel,
which is similar to a reptile skin is the reason for the name “snake fruit”.
To maintain the genetic resources and to promote the production, knowledge about
eco-physiological aspects are important. The purpose of this study was to investigate
the responses of different salak cultivar seedlings to a variety of plant growing media:
sand, peat moss and compost: sand (1:1). Four month-old seedlings of four differ-
ent salak cultivars from Indonesia, i.e. “Pondoh Super”, “Pondoh Hitam”, “Pondoh
Manggala” and “Gading Jawa” have been used as test plants. The experiment has been
conducted from December 2002 until March 2003 in the greenhouse of Department
of Fruit Science in Berlin. The responses of growth (increment of leaf area, shoot
length, dry weight of root and dry weight of shoot), leaf gas exchange, leaf colour
and plant mineral contents (nitrogen, phosphor, calcium, magnesium and potassium)
to different plant growing media will be presented and discussed.
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Fragments Against Non-Structural Proteins of Potato Leafroll
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Molecular biotechnology has provided powerful new measures for the control of crop disease.
Crops can now be engineered to be resistant through creation of transgenic plants producing
recombinant proteins, pathogen related proteins, or antisense RNAs that block pathogenesis.
The principle of generating resistant plants by genetic engineering is to express a protein or
nucleic acid that interferes with pathogenesis in a transgenic plant. However, this strategy bears
a recombination or transcapsidation risk which can occur between the resistance-mediating
transgene and an innocuous virus and so leading to increase virulence. For example viroid RNA
can be encapsidated withinpotato leafroll virus(PLRV) particles. Therefore, these approaches
can only cautiously be used, and alternative strategies should be employed that do not share
this risk.
In contrast, antibody engineering is a novel approach to create pathogen-resistant plants, which
is based on the expression of recombinant antibody fragments that inactivate pathogens and
pathogen proteins. The effectiveness of antibody-based resistance is related to the antibody
affinity and specificity to the target protein. Antibody-mediated resistant plants provide higher
security levels and avoid the use of undesirable pesticides currently used in agriculture. PLRV,
a member of the familyLuteoviridae, is transmitted by aphids and confined to the phloem tissue
of the host plant. In the course of infection, PLRV produces yellowing and leafrolling symp-
toms diminishing crop yield. Monoclonal antibodies (mAb) against different PLRV proteins
were isolated and used for generating single-chain fragments of the variable domains (scFv).
The variable heavy chain (VH) and variable light chain (VL) coding sequences were cloned by
RT-PCR in a bacterial expression vector. After periplasmatic expression inE. coli the soluble
scFv were isolated and purified via Ni-NTA affinity chromatography. The purified scFv were
evaluated through Western blot and ELISA analysis demonstrating specific binding to selected
recombinant viral target proteins.
The obtained scFvs were identified as promising candidates to establish resistance against
PLRV upon engineering transgenic potato plants which is currently ongoing to study the rel-
evance of the different PLRV proteins during the PLRV infection cycle.
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Towards a Molecular Identification and Transfers of Fruit Quality
in Indonesian Pineapple Land Races
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Pineapple (Ananas comosus) is amongst the important introduced fruits in Indone-
sia. This fruit is consumed both as fresh and processed product. Indonesia is not the
center of origin of pineapple. Therefore, a wide hybridization between Indonesian
pineapple land races that adapted to the Indonesian environment for centuries and
newly introduced pineapple possessing quality of fruit, is one of the possible tools
for improving Indonesian pineapple gene pool. The plant breeding lab of Padjadjaran
University and Bogor Agriculture University started a collaborate pineapple breed-
ing program since 1999. Both molecular analysis and hybridization were conducted.
The breeding strategies are: i) Estimation of genetic distance based on morphological
traits and DNA analysis, ii) Parental screening based on genetic distance and desired
traits, iii) Hybridisation of selected parent, iv) Progeny selection, and v) Vegetatively
propagation. Direct and indirect selection on fruit quality and yield was determined
based on correlation between vegetative traits and fruit quality yield. Genetic distance
of 35 pineapple genotypes had been estimated from morphological traits and RAPD.
Four genotypes of Queen were selected to hybridize with local Subang pineapple
(Cayenne) in order to improve the quality of subang pineapple. Reciprocal hybridiza-
tion between Queen and Cayenne was also held in nursery of College of Agriculture,
Padjadjaran University, Bandung, Indonesia. Indirect selection of progeny had been
done based on length of leave, width of leave, and diameter of canopy since these
three characters correlated with fruit weight, vitamin C, and sugar content of fruit.
Selected progeny was planted and direct selection of yield and fruit quality would be
done about ten months later.

Keywords: Indonesia, land races, molecular identification, pineapple, transfer fruit
quality

Contact Address: Neni Rostini, Padjadjaran University, Department of Agronomy, Jl. Raya Bandung -
Ujungberung Km. 21 Ujungberung, 40600 Bandung, Indonesia, e-mail:nenirostini@yahoo.com

248

nenirostini@yahoo.com


Subsession 3c: Biotechnology and Livelihood — Posters

A Rapid Way of Physical Mapping in Coconut and Oil Palm
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Coconut (Cocos nuciferaL.) and oil palm (Elaeis guineensisJACQ.) are the two most
important perennial oil crops. Both crops are being studied in an EC-funded INCO-
DEV (International Cooperation with Developing Countries) project with the title:
“Construction and exploitation of high density DNA marker and physical maps in the
perennial tropical oil crops coconut and oil palm: from biotechnology towards marker-
assisted breeding” (LINK2PALM). The objectives are (i) to provide the methodolog-
ical basis and molecular tools for improving the breeding efficiency in both crops,
(ii) to develop DNA marker-based breeding strategies in collaboration with the most
important countries in coconut and oil palm production and (iii) to directly transfer to
developing countries small-scale technological solutions for the genetic improvement
of these tropical oil crops. As a basis to achieve these objectives, high-density (HD)
molecular linkage reference maps are being developed for standard mapping popu-
lations in coconut and oil palm. These individual reference maps serve for (i) their
integration into a general reference map for both crops, (ii) QTL analyses and (iii)
physical mapping approaches. Usually in a physical map, defined individual DNA
fragments of the crop’s genome are ordered and anchored on a linkage map in a way
that contiguous regions of overlapping sequences are formed. These maps are useful
for genome-wide gene discoveries like map-based cloning of interesting genes, and
provide an efficient prerequisite tool to enable marker-assisted selection on important
traits in future breeding programs. To develop a physical map, genomic libraries of
oil palm and coconut have been constructed consisting of more than 120,000 individu-
alized cosmid clones each (2–3 genome equivalents). Out of these libraries, in house
developed software and commercial robots were used to assemble 28,800 individual-
ized COS clones into 30 8-dimensional pools which are currently used for associating
single COS clones of genomic DNA to linkage-mapped AFLP markers. With such a
multi-dimensional pooling system a minimum of PCR reactions is required. In this ef-
ficient way it seems to be feasible to speed up the time-consuming process of physical
mapping, and, so far, the time expense to create new breeding lines based on targeted
genomic information.
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Investigation of Avian Mycoplasma Infection in Vietnam by
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Poultry production plays an importance role in Vietnamese animal production. The
main system for raising poultry in Vietnam is mainly based on low-input low-output
system in small household. Such systems are currently bringing a certainly economic
importance in poultry production but they are characterized by high incidence of dis-
ease. The Chronic Respiratory Disease and synovitis are caused byMycoplasma
gallisepticum(MG) andMycoplasma synoviae(MS) in chicken and turkey are the
diseases that causes a tremendous economic loss in Vietnam. The control of these
diseases depend largely on early detection and eradication. Recently, a number of
molecular diagnostic methods were developed in our institute in order to increase the
sensitivity of mycoplasma detection. A nested PCR for the detection of MG, the main
pathogen, was set up. The test reaches the limit of less than 5 CFUs/reaction, a mul-
tiplex PCR protocol and a PCR-RFLP procedure were set up for avian mycoplasma
detection and strain differentiate with high sensitivity and accuracy. Our results shown
that there are clear difference of MG infection between two seasons of study (90 % in
spring and 20 % in autumn). There is a significant difference between two systems of
poultry production in spring, the large scale (75 %) and extensive production (87 %).
Interestingly, all of the pathogen avian mycoplasmas were found in Vietnam. The
method enable us to detect the bacteria not only in swab sample but also allow us
examine in other type of specimen such as yolk, embryo, water, litter.
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Economics of AnGR Conservation and Sustainable Use —
Importance and Application

ADAM DRUCKER

International Livestock Research Institute (ILRI), Ethiopia

Animal genetic resource (AnGR) diversity contributes in many ways to human sur-
vival and well-being. However, 32 % of livestock breeds are threatened. Such an
irreversible loss of genetic diversity reduces opportunities to improve food security,
reduce poverty and shift towards sustainable agricultural practices.
The large number of AnGR at risk in developing countries, together with the lim-
ited financial resources available for conservation, means that economic analysis can
play an important role in ensuring an appropriate focus for conservation efforts. In
this regard, important tasks include, inter alia: 1) determining the economic contribu-
tion that AnGR make to various societies; 2) supporting the assessment of priorities
through the identification of cost-effective measures that might be taken to conserve
domestic animal diversity; and 3) assist in the design of economic incentives and insti-
tutional arrangements for the promotion of AnGR conservation by individual farmers
or communities.
Nevertheless, despite the importance of the economics of AnGR conservation and
sustainable use, the subject has only recently begun to receive attention, despite the
existence of a conceptual framework for the valuation of biodiversity in general.
Having described the theoretical background, this paper briefly discusses the poten-
tial methodologies, data requirements and difficulties confronted in carrying out such
studies. The paper then concludes by analysing the results of a range of economics of
AnGR studies recently carried out in Africa, Latin America and Europe.
These studies reveal that not only are there a range of methodologies that can be used
to value farmer breed/trait preferences, but that they can in fact be of use in designing
policies that counter the present trend towards marginalisation of indigenous breeds.
In particular, it becomes possible to, inter alia: recognise the importance livestock
keepers place on adaptive traits and non-income functions, and the need to consider
these in breeding programme design; identify those breeds that are a priority for partic-
ipation in cost-efficient diversity-maximising conservation programmes; and contrast
the costs involved with the large benefits non-livestock keepers place on breed conser-
vation.
The challenge is to now apply further work of this type in contexts where the results
can actively benefit livestock-keepers, national researchers and policy-makers.

Keywords: Economics of AnGR conservation, sustainable use

Contact Address: Adam Drucker, International Livestock Research Institute (ILRI), P.O. Box 5689,
Addis Ababa, Ethiopia, e-mail:A.Drucker@cgiar.org

254

A.Drucker@cgiar.org


Subsession 3d: Technologies to Secure Farmers’ Resources — Oral Presentations

Towards Agricultural Diversification and Rural Poverty
Alleviation — Development of Integrated Agri-Aquaculture

Farming in the Mekong Delta, Vietnam
NHAN DANG K IEU1, THANH DUONG NGOC1, MARC VERDEGEM2, LE THANH

DUONG1

1Can Tho University, Mekong Delta Farming Systems Research and Development Insti-
tute, Vietnam

2Wageningen University, Department of Animal Science, The Netherlands

There is considerable potential to integrate aquaculture with existing agriculture prac-
tices in the Mekong Delta. Development of integrated agriculture-aquaculture (IAA)
farming systems will diversify agriculture and alleviate rural poverty that are consid-
ered as are one of crucial strategic directions for rural development in the region. This
review will describe agricultural status in general and factors from which agricultural
diversification and rural poverty alleviation is required in the context of the Delta.
Agricultural diversification would crucially contribute to sustainable livelihoods of
poor farm households and rural poverty reduction through diversified agricultural ac-
tivities and best use of local labour force, increased and diversified farm income, im-
proved food production, and minimized environmental degradation.
The paper will describe existing small-scale IAA farming systems in the Mekong
delta. Factors such as physical conditions, available nutrient sources, farm house-
hold’s resources and livelihood strategies, influencing the integration and roles of
aquaculture within the systems will be analyzed. Both scientific results and farm-
ers’ perception have shown economical, social and environmental benefits of IAA
farming systems. Nutrient recycling of otherwise unused waste materials is an im-
portant benefit of this integrated farming. Integration of an aquaculture component
into existing agriculture systems improves the overall nutrient retention of the system.
In consequence, both the aquatic and terrestrial crops are benefited in the integrated
farming system.
Although the IAA farming has been advocated, poor farmers still need to solve nu-
merous constraints. Researchers and extensionists have to provide farmers context-
specific holistic information packages of different production options rather than tech-
nology only. Moreover, the classical top-down transfer of technology should be re-
placed by farming system research and extension approach.

Keywords: Agricultural diversification, integrated agriculture-aquaculture farming,
Vietnam
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Sustainable Natural Resource and Crop Management in
Intensifying Cereal-Legume Production Systems in the Moist

Savannahs of West Africa
ALPHA YAYA KAMARA 1, DAVID CHIKOYE1, ABEBE MENKIR1, NTERANYA

SANGINGA2

1International Institute of Tropical Agriculture (IITA), Crop Improvement, Nigeria
2Tropical Soil Biology and Fertility (TSFB), Kenya

The moist savannahs of West Africa have high potential for the production of cereal
and legumes crops because of favourable environmental conditions for their optimal
growth. Despite this high potential, the yields obtained under farmers’ conditions are
still very low. In response to land use intensification, soil degradation and nutrient
depletion have gradually increased and become serious threats to food production in
these cropping systems. Increased incidence of the parasitic weedStrigaspp. is con-
sidered another indicator of degraded soils. TheStriga problem in West Africa is
intimately associated with the intensification in land use, reflected in an increase in
mono cropping and reduction in fallow periods. Since the mid 1990s, it has become
clear that in order to upgrade crop production to the levels needed to sustain the grow-
ing population without further degrading the soil resource base, targeted application
of inorganic fertilizer is required. However, the use of inorganic fertilizers is limited
in the West African savannah due to their prohibitive cost compared to the grain price.
In addition, recurrent droughts in the West African savannah pose a widespread risk
to crop production. These factors combined with the widespread use of unimproved
crop varieties and inadequate use of inputs contributes to the low crop productivity in
the region.
Over the last ten years, substantial knowledge has been gathered on soil manage-
ment combined with solid crop improvement and plant health research at farmers’
level. This knowledge has made it possible to address with confidence intensification
of cereal-legume based cropping systems in the moist savannas of West Africa in a
sustainable manner. This paper gives examples of how resilient crops coupled with
improved land and pest management practices can lead to sustainable intensifying
cereal-legume production systems in West Africa.

Keywords: Cereal-legume rotation, cereals, drought, grain legumes, savannah,Striga
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Introduction of Agricultural Technologies — Did It Cause
Land-Use Changes and Poverty Reduction in the North-Western

Upland of Vietnam?
MANH CUONG PHAM 1, REGINA BIRNER2, MANFRED ZELLER1

1Georg-August-Universität Göttingen, Institute of Rural Development, Germany
2Georg-August-Universität Göttngen, Germany

Before economic innovation or “Doi moi”, north-western upland of Vietnam was char-
acterized by complicated terrain, diversity of culture, high illiteracy, severe environ-
mental degradation, and poor infrastructure facilities. Livelihoods of rural upland
communities were maintained through a combination of hillside swidden agriculture
with low productivity, forest product exploitation and limited wet rice production. Ac-
cess to available, new agricultural technology was extremely limited. Poverty was
widespread in the region. However, development in this region has gained some re-
markable achievements since 1990 and the acceptable explanation is contribution of
agricultural technology. This paper examines to what extent introduction of access
to agricultural technology and extension services, and adoption rate contributed to
changing land-uses and alleviating poverty at 75 communes of Son La province from
1989 to 2000. The aerial photographs and satellite images taken in 1989, 1995 and
2000 are interpreted to detect land use changes. Poverty is proxied by the number
of assets controlled by the poor, which are collected at the commune level by means
of a survey with a structured questionnaire. All data are geo-referenced and spatially
analyzed by using Geographical Information System (GIS) and statistical software.
The research findings show that lack of suitable technologies (e.g. improved breeds
of crops and livestock and new farming techniques) and agricultural extension ser-
vices hindered agricultural potentials of the region and forced the local farmers into
pursuing extensive farming approach at the expense of forests and other natural re-
sources. That was why vast area of forest was destroyed both for agricultural culti-
vation and forest products from 1989 to 1994 whilst poverty was still resistant at a
high rate. Thanks to improvement of access to modern agricultural inputs and ex-
tension services, subsistent and low productive crops have been replacing by highly
yielding and more profitable varieties since mid-1990s. Agricultural production has
boomed. As results, living standards of local inhabitants were considerably improved
and deforestation was decreased. However, rates of technological adoption, land-use
changes and poverty elimination are not the same pattern at all communes. Therefore,
this research also provides some recommendations to enhance effectiveness of current
agricultural extension services.
Keywords: Extension services, GIS, land-use change, technology adoption, Vietnam
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Managing Seasonal Soil N Dynamics in Rice-Wheat Cropping
Systems of Nepal

KESHAB RAJ PANDE1, SHREE CHANDRA SHAH2, MATHIAS BECKER1

1University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany
2Tribhuvan University, Department of Plant Nutrition, Nepal

The rice-wheat annual double cropping system occupies some 0.5 million ha in the
Himalayan foothills of Nepal. Alternating soil drying and wetting cycles characterize
the 6–10 week-long dry-to-wet season transition period (DWT) after wheat harvest-
ing and before wetland rice transplanting. Mineral fertilizer use in the predominant
smallholder agriculture is low and crops rely largely on native soil N for their nutri-
tion. Changes in soil aeration status during DWT are likely to stimulate soil N losses.
The effect of management options that avoid the nitrate build-up in soils during the
eight weeks DWT by N immobilization in plant or microbial biomass was studied
under field conditions in Rampur, Nepal in 2002. Treatments included bare soil (farm-
ers’ practice), green manure (Mucuna pruriensvar utilis), grain legume (Vigna radi-
ataL.), wheat straw (5 Mg ha−1) and combinations of straw application and transition
season crops. The gradual increase in soil moisture with the onset of the rainy season
resulted in a nitrate peak of about 60 kg N ha−1 that rapidly declined and nearly com-
pletely disappeared with soil moisture levels exceeding 46 % water-filled pore space.
Incorporation of wheat straw and/or N uptake by green manure crops reduced nitrate
accumulation in the soil to< 30kgha−1 (temporary N immobilization), thus reducing
the risk for N losses to occur. This “saved” N benefited the subsequent crop of low-
land rice with increases in N uptake at least 37 kg ha−1 and corresponding grain yield
increases from 1.7 to 3.0 Mg ha−1. While benefits from improved soil N management
on lowland rice are obvious, possible carry-over effects on wheat and the feasibility
of proposed options at farm level require further studies.

Keywords: Biological nitrogen fixation, denitrification,Mucuna, Oryza sativa, Triti-
cum aestivum, Vigna radiata
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Sustainable Marine Aquaculture in Tropical Waters with New
Concepts and Technologies? — Lessons Learnt from a Mass Fish

Kill
WOLFGANG REICHARDT, GIL S. JACINTO, MA . LOURDESS. MCGLONE

University of the Philippines at Diliman (UPD), Marine Science Institute, The Philip-
pines

Extreme ups and downs of marine fish and shellfish aquaculture in SE Asia have
led many scientists to question its principal sustainability. Impacts of new technolo-
gies about organic waste recycling processes in marine environments have yet to be
analyzed and exploited. Monitoring of both internal and external effects of intensi-
fied marine aquaculture will require conceptual and technical adjustments, as current
routines of ecotoxicological risk assessment tend to prove insufficient. In 2002 a
massive fish kill affected net cages and pens with milkfish at Bolinao (Philippines).
A retrospective analysis suggests that mass mortality of cultivated and wild fish had
been caused by the same factors. This analysis illustrates fundamental differences in
predictability and sustainability between land-based and marine production systems.
Due to considerable tidal water exchange, the widespread net cages are essentially
open systems. As these are closely linked with the sediments underneath, also ben-
thic environments become integral parts of the net cage production systems. Criteria
currently monitored in the assessment of ecotoxicological risks, nevertheless refer
mainly to water quality. Proper consideration of benthic processes would eliminate
such conceptual shortcomings. Coastal marine sediments not only offer the advantage
of a fixed spatial reference base, they also harbor most ecological risk factors. These
emanate from their role as recycling “hot spots” for organic waste when mineraliza-
tion via sulfate reduction produces ecotoxic hydrogen sulfide. Furthermore, poten-
tially harmful microorganisms tend to be conserved in sediments as repository sites
of most dormant or resting cell stages including the cysts of harmful bloom-forming
algae (toxin-producing “red tide algae”). New technologies such as multiple culture
systems representing almost complete food chains, may reduce the accumulation of
organic waste, but are most likely to become less intensive, though not less vulner-
able, than conventional mariculture. There is considerable scope for bioremediation
to improve the recycling capacities for organic waste within a net cage or fish pen
Sustainability may further be enhanced by integrating “external” natural resources
such as seagrass meadows or mangrove vegetation. By means of their rhizosphere
microflora these aquatic plants have the potential to become instrumental in favoring
biogeochemical pathways other than sulfate reduction in organic matter recycling.

Contact Address:Wolfgang Reichardt, University of the Philippines at Diliman (UPD), Marine Science
Institute, c/o Bolinao Marine Laboratory (BML) - UP, Guiguiwanen Rd, Bolinao, The Philippines,
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The Effect of Substituting Fish Meal on Threonine Requirement
in Diets for Nile Tilapia ( Oreochromis niloticus) Derived by an

N-Utilisation-Model
KAY BENKENDORFF, FRANK L IEBERT

Georg-August-Universität Göttingen, Institute for Animal Physiology and Animal Nutri-
tion, Germany

This study reflects a further step to adapt a physiological based N-utilization-model
to growing fish by comparing the threonine requirement calculated for threonine effi-
ciency from fishmeal (FM) and soybean meal (SBM).
After logarithmization of the basic function the requirement of the limiting amino acid
(LAA) can be calculated depending on actual PDmaxT (genotype), utilization rate of
PDmaxT (growth performance) and efficiency of the LAA (bc−1).
(1) xLAA = [lnPDmaxT − ln(PDmaxT −y)] : 16bc−1

Where:
xLAA = daily LAA-intake / BWkg

0.67 (mg)

PDmaxT = maximum of theoretical capacity for daily N-deposition + NMR/BWkg0.67(mg)
y = daily N-deposition + NMR / BWkg

0.67 (mg)
b = slope of the curve (= protein quality)
c = dietary concentration of LAA (g / 16 g N)
NMR = N-maintenance requirement/BWkg

0.67 (mg)
Based on our actual results about PDmaxT a growth trial was conducted with male Nile-
Tilapia (mean BW = 12.6 g) assigned to 30 tanks (25 fishes/tank) in a recirculating
unit. 6 semi-purified, isonitrogenous diets (31–32 % CP; 14–15 MJ ME/kg), designed
to be limiting in threonine (= LAA), were applied for 56 days. Protein deposition was
determined based on the whole body composition of representative animals.
Depending on level of performance, the calculated threonine requirement data vary
over a wide range. For a fixed level of daily N-deposition a lower efficiency of threo-
nine (SBM) requires an increased threonine uptake in order to achieve similar growth
comparing to a feed protein with a high efficiency of threonine (FM). The results in-
dicate a lower threonine requirement, mainly under extensive production regimes and
inclusion of threonine sources with high amino acid efficiency.

Keywords: Tilapia, amino acid requirement, amino acid utilisation, threonine
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Use of Lemon Oil as Feed Additive in Weaner Pig Diets
WANDEE TARTRAKOON1, UDO TER MEULEN2, THERDCHAI VEARASILP1

1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universität Göttingen, Institute of Animal Physiology and Nutrition, Ger-
many

Lemon oil is an essential oil extracted from lemon fruit (Citrus aurentuifoliaSWING).
Some of effective ingredient in lemon oil has been seen to be effective in reducing
the colony of some micro organisms, which may cause the diarrhoea in piglets. An
experiment was conducted at Chiang Mai University, Thailand to determine the use
of lemon oil as feed additive in weaner pigs. Thirty, 28 day old weaner pigs weigh-
ing on average 9±0.8kg were randomly distributed into 5 groups of 6 animals each.
The pigs were housed in individual cages. The pigs were allocated by group to the
five diets: 1. Control basal diet containing corn-soybean meal; 2. Basal diet supple-
mented with 1 g tetracycline kg−1 feed; 3. Basal diet plus lemon oil (LO) at 1 ml kg−1;
4. Basal diet plus LO at 2.5 ml kg−1; and 5. Basal diet plus LO at 5 ml kg−1. The ex-
perimental diets were formulated according to NRC (1998) requirements. The growth
performance and faecal characteristics of the pigs were determined for 35 days. Aver-
age daily gain (ADG) and feed conversion ratio (FCR) of pigs fed diets 1 to 5 were:
467, 493, 458, 469 and 446 g d−1 and 2.46, 2.32, 2.38 2.48 and 2.32 respectively.
There were no significant (p > 0.05) differences in ADG and FCR amongst the treat-
ments. The inclusion of lemon oil at 5 ml kg−1 diet tended to improve FCR and faecal
shape score values compared to the control. The results suggest that lemon oil can be
included at 5 ml kg−1 in weaner pig diets and has potential to act as tetracycline as
feed additive in weaner pig diets.

Keywords: Essential oil, feed additive, lemon oil, weaner pig
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Effect of Yoghurt on Colibacillosis Treatment in Piglets
T. APICHARTSRUNGKOON1, A. KHAD-TIYA 1, SANCHAI JATURASITHA1, A.

SIMASATITKUL 1, UDO TER MEULEN2, THERDCHAI VEARASILP1

1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universität Göttingen, Institute of Animal Physiology and Nutrition, Ger-
many

E.coli (colibacillosis) infection in neonatal pigs is widespread through pig industry
in Thailand and causes enormous economic losses. Good management is important
in controlling development of disease. This includes good hygiene in the farrowing
quarters, washing the sow before entry to the farrowing quarters, adequate heating
for piglets, access to colostrum immediately after birth and vaccinating sows prior
to farrowing. In cases of illness, treatment usually relies on antibiotics which act on
pathogenic microorganisms in the digestive tract. However, from antibiotic admin-
istration normal flora important for fermentation may be negatively affected. This
study was carried out to evaluate potential use ofLactobacillusspp. in the form of
yoghurt to treat piglets from colibacillosis. Piglets, 1–14 days old, from 28 sows that
showed signs of diarrhoea were randomly divided into two groups : 1) 91 piglets were
treated with yoghurt and 2) 60 piglets were treated with antibiotic. Yoghurt was given
orally twice a day, 5 ml/dose on the first day and 10 ml/dose on the following days.
Antibiotic (enrofloxacin) was given by intramuscular injection, once daily in dose of
25 mg/piglet. Duration of treatment depended on evident signs of diarrhoea. Most of
the piglets recovered from diarrhoea within 3 days. Treatment efficacy of yoghurt and
antibiotic were not different. However, cost of treatment per animal by using yoghurt
was lower than that of antibiotic. This suggests that yoghurt can be used for colibacil-
losis treatment in piglets instead of antibiotics which have potential problems of drug
resistance in pigs and antibiotic residue problem in humans.

Keywords: Colibacillosis, piglet, yoghurt
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Utilisation of Soybean Hulls as Dairy Cattle Feed
SUKUNYA KERNKLANG1, CHOKE M IKLED 1, THERDCHAI VEARASILP1, UDO

TER MEULEN2

1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universität Göttingen, Institute of Animal Physiology and Nutrition, Ger-
many

The study was conducted to determine the chemical composition, rumen degradability
and in vitro digestibility of soybean hulls. Soybean hulls were incorporated at 0, 20,
40 and 60 % of the total rations and offered to four rumen fistulated crossbred Thai
Indigenous x Holstein Friesian dairy cows of average 416± 54 kg in a Latin Square
Design study. Rumen degradation of soybean hulls was determined using the nylon
bag technique and the digestibility using Menke in vitro gas technique. The soybean
hulls contained 88.71 % DM. The composition of the soybean hulls as percentage
of DM was 95.42 % OM, 11.42 % CP, 3.57 % EE, 24.75 % CF, 39.03 % NDF and
27.78 % ADF. The results from nylon bag technique showed that the potential DM
degradability of soybean hulls was very high (99.35 %) and the effective degradation
at 0.05 hr−1 was 56.25 %. When supplemented at 60 % in the diet, the effective degra-
dation of DM, OM and CP were relative higher than at 0, 20 and 40 %. The estimated
DMI, DDMI, growth rate and index value also followed the same trend. The predic-
tion values of OMD were 73.27, 73.04, 70.80 and 69.13 %, respectively, ME values
were 11.98, 12.20, 12.00 and 11.59MJ/kg DM, respectively and NEL values were 7.45,
7.64, 7.49 and 7.20MJ/kg DM, respectively at 0, 20, 40 and 60 % inclusion. The values
tended to decrease at higher levels of soybean hulls supplementation. Ammonia nitro-
gen level in the rumen at 1h after feeding was significantly higher (p < 0.05) at 0 %
soybean hulls diets than at 30 %. However, at 3h after feeding the ammonia nitrogen
level in the rumen at 30 % soybean hulls was significantly higher (p < 0.05) than at
20 % soybean hulls diet.Total volatile fatty acid tended to decrease at the higher levels
of soybean hulls in the diets. It is concluded that soybean hulls can be supplemented
at 3 % of the ration of dairy cattle.

Keywords: Dairy performance, nutrient digestibility, rumen degradability, soybean
hulls
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Small Scale Milk Processing — A Business Benefiting to Both
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Since 1996, small scale milk processing has been introduced in the Kolda region,
Casamance, Senegal. The first pasteurization unit has been put in place with the help
of Vétérinaires Sans Frontières. Up to now, there are five units in Kolda, two in
Tambacounda, three in Vélingara and one in Kédougou. The establishment of these
pasteurization units initiated (1) the implementation of an effective milk collection
system with better possibilities for milk producers to commercialize their products
and (2) the availability of new dairy products of better quality.
This study intended to characterise the different pasteurisation units and the supplying
milk collection system. Emphasis was put on the evaluation of the effectiveness of the
applied methods of milk pasteurization and processing. The existing pasteurisation
units can be classified into different categories: traditional, slightly advanced and
advanced, depending on input in equipment and technical skills. These categories are
also reflected in the quality of their products.
Bacteriological analysis was performed on milk before and after the pasteurisation/-
cooling process. Results of raw milk samples (n=196) showed high counts of meso-
philic bacteria (87.8 % above 2×106cfu/ml) and also of coliform bacteria (52.0 %
above 5×104cfu/ml) andE. coli (27.0 % above 5×104cfu/ml). Other bacteria isolated
were coagulase-positiveStaphylococci(34 % above 1×103cfu/ml), Bacillus cereus
(present in 35.2 %) and H2S-reducingClostridia (present in 11.2 %).Salmonellaspp.
were isolated in three samples (1.5 %) andListeriaspp. in only one sample (0.5 %).
Pasteurization reduced considerably the bacterial load. Analysis of samples of pas-
teurized milk (n=64) proved the reduction of mesophilic bacteria from average values
of 107 to 104cfu/ml, the number of coliform bacteria were reduced from average values
of 105 to 102cfu/ml, E. coli from 102 to 101cfu/m and coagulase-positiveStaphylococci
spp. from 102 to 101cfu/ml. Salmonellaspp. andListeria spp. were not present in
pasteurised milk. ButBacillus cereusand H2S-reducingClostridia spp. were still
isolated from 50 % resp. 7.5 % of the pasteurized milk samples.
Small scale local pasteurisation units contributed significantly to secure regular in-
come for dairy farmers through the production of value-added milk products.

Contact Address: Michaela Hempen, International Trypanotolerance Centre, Consumer Safety and
Public Health, Banjul, The Gambia, e-mail:michaela.hempen@itc.gm
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Implications of Open-Sun Drying and Visqueen-Covered and
Polyethylene-Covered Solar-Drying Technology on Fruit and

Vegetable Vitamins A and C Content
J. D. KABASA1, J. NDAWULA 2, Y. B. BYARUHANGA 3, UDO TER MEULEN4
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Vitamins A and C are essential nutrients in man and animals. Annually, 250,000–500,000
children worldwide become blind due to vitamin A deficiency. This deficiency approximates
to 54 % in Uganda. Vegetables and fruits are the main source of vitamins A and C. However,
their high (30–40 %) post harvest loss and fluctuating seasonal abundance results into economic
and nutritional loss. Appropriate methods of fruit and vegetable processing and preservation
to bridge seasonal gaps in nutrient supply are therefore required. The Uganda government
promotes solar drying as a cheap and affordable alternative and both traditional open-sun drying
and improved solar dryers are used. However, the use of later as opposed to open sun drying
is relatively new and studies on the likely nutritional implications of these technologies are
lacking.
This study investigated the effects of three drying methods (open sun drying, visqueen-covered
solar dryer and polyethylene-covered solar dryer) on vitamins A and C content of fruits and
vegetables using edible portions of mango fruit (Mangifera indica) and cowpea leaves (Vigna
unguiculata). Commercial samples were analysed for vitamin C by titrimetry and b-carotene
by spectrophotometery at 450 nm. Differences in vitamin retention and loss associated with
the three drying methods were assessed by analysis of variance and least significant difference
(LSD) at p < 0.05. All drying methods caused significant (p < 0.05) loss of vitamin C, with
open sun-drying method causing the most (82–86 %) followed by polyethylene-covered solar
dryer (66–82 %) and the visqueen-covered solar dryer (53–76 %) the least. The b-carotene loss
was greatest with open sun drying (53–94 %) followed by polyethylene-covered solar dryer (34–
84 %) and lowest with the visqueen-covered dryer (24–73 %). Blanched cowpea leaves retained
more b-carotene than unblanched forms by 10–20 %. However, the blanched lost more vitamin
C (5–10 %) than the unblanched cowpeas leaves. These results show that the three solar drying
methods cause significant loss of vitamins A and C in dried fruits and vegetables. However,
open sun drying causes the most and the visqueen-covered solar dryer the least, making the
later a probable better drying technology for fruit and vegetable preservation.
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Prospects ofMoringa oleiferaas a Feed Resource in the West
African Mixed Farming System
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Well known as a component of Senegambian foods,Moringa oleiferahas been used
for many purposes for a very long time although without any systematic mode of
cultivation and conservation. Due to its high yield potential and excellent nutritive
composition, this plant rightly deserves all the attention as it undergoes evaluation as
a feed supplement for ruminant livestock. The integration ofMoringa in the feeding
system will significantly contribute to the reduction of feed protein constraints. The
characterisation and evaluation ofMoringa becomes justifiable as a logical develop-
ment towards its integration into the animal feeding systems.
Emerging results on nutrient compositions and biomass yields on-station on the quan-
titative evaluation ofMoringa has shown considerable potential as a good quality
protein supplement for livestock. It also has a capability of producing up to 20 tonnes
DM of utilisable biomass in a growing cycle of 50 days on-station. YoungMoringa
twigs spaced at 20× 20 cm planting density were harvested 50 days after planting
by cutting with a machete to a height of 20–35 cm above ground. Representative
samples of air-dried materials were analysed for dry matter, nitrogen, neutral deter-
gent fibre, digestibility and rumen gas production on dry matter basis. Using the
Hohenheim Gas Test and in vivo methods, digestibility parameters of groundnut hay
supplemented withMoringawere assessed. The digestibility coefficient of groundnut
hay was significantly improved following supplementation withMoringa suggesting
an ameliorated rumen function. Preliminary results in both N’Dama and its cross with
the Jersey breed show that in vivo digestibility of groundnut hay was significantly im-
proved from 50 % in unsupplemented diets to more than 60 % when total dry matter
intake consisted of up to 20 %Moringaon DM basis.
These qualities ofMoringa strengthens its wider role and underscores the benefits of
its systematic integration into the crop-agroforestry-livestock mixed farming system
of West Africa especially where high producing livestock such as crossbred milking
animals are involved.
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Soil Crusting and Sealing in the Andean Hillsides of Colombia and
its Impact on Water Infiltration
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Soil erosion is a major global problem. Apart from climatic reasons, major causes are
inappropriate land-use and improper fertilizer management as well as socio-economic
constraints. In order to acquire a basic knowledge of soil degradation and to design
sustainable cropping systems in the tropics, efforts have been made to investigate soil
crusting and sealing as primary factors of soil deterioration. Both phenomena have
a negative impact on water infiltration, reduce air permeability and seedlings emer-
gence. Due to the reduction of water infiltration, the surface run-off increases and
in consequence enhances soil erosion. The aim of this research was to investigate
negative impact of soil crusting on infiltration. Field trials in an Andean hillside en-
vironment with cassava-based cropping systems were established in the southwest of
Colombia on an amorphous, isohyperthermic oxic Dystropept (Inceptisol). Measure-
ments have been carried out using a penetrometer to measure penetration resistance
and a mini-rain-simulator to investigate water infiltration. Two general types of soil
crusts were found. The first emerged due to the destructive impact of raindrops on
insufficiently covered soil surfaces and weak superficial soil aggregates. The second
type developed through chemical dispersion of clays during the raining season and
following forming-up of more pronounced soil crusts and seals during the dry sea-
sons. Andean Inceptisols normally have a good soil structure. Nevertheless, it was
found out that chicken manure significantly increased penetration resistance due to
soil crusting in the dry season (from 8.3 kg cm−2 in a minerally fertilized cassava in-
tensive tillage treatment to 25.3 kg cm−2 in a cassava treatment manured with 8 t ha−1

chicken manure). Results from field trials showed a destructive impact of chicken ma-
nure on soil structure and a reduction of water infiltration. Furthermore, conservation
tillage systems like minimum tillage and improved fallow cropping systems improved
final water infiltration (76.6 mm h−1 in cassava minimum tillage treatment compared
to 42.2 mm h−1 in cassava 8 t ha−1 chicken manure treatment) and consequently re-
duced surface run-off. This substantiates the hypothesis that inappropriate fertilizer
management and unsustainable cropping systems are the key factors of structural de-
terioration on Inceptisols in the Andes of Colombia.
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New Method for the Mathematical Determination of Drying Rates
of Fig Fruits Depending on Empirical Data under Conditions

Suiting Solar Drying
BAHER AMER1, MONIR MOURCOS1, MOHAMED SABBAH 2

1Cairo University, Institute of Agricultural Engineering, Egypt
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Thin-layer drying rates of fig fruits were determined experimentally under different
conditions of the drying air temperature, relative humidity and velocity, and under
different initial moisture content of the fruits. Twenty-four drying tests were run by
an experimental dryer, locally designed and fabricated for thin-layer drying. The
results showed that the drying air temperature, the fig fruits initial and final moisture
content had the greatest effect on the drying rate of fig fruits, followed by the drying
air relative humidity. Air velocity had the smallest effect.
The objectives of this research work could be summarized as: expressing the loss
of moisture during the drying process of the fruit or the vegetable, as a function of
the affecting factors of the drying process, determination of the fruit or the vegetable
drying rate as a function of all the affecting factors, determination of the needed time
through each stage of the drying process, and how to benefit from the findings of this
research work.
This work was planned for mathematically expressing the loss in fig fruits moisture
along the drying process as a function of the affecting factors by applying multiple lin-
ear regression analysis. The derived mathematical equations which relate the results
of the drying process with the affecting factors could be used in the determination of
the instantaneous moisture content of the fruits at successive time intervals. These
equations are especially useful for solar drying under which the drying air properties
are under continuous changes along the time of the day and along the days of the year.
The derived mathematical equations covered all the stages of the drying process, i.e,
the stage of the primary increasing drying rate, the stage of the constant drying rate
and the stage of the falling drying rate.

Keywords: Drying, drying rate, fig fruit and mathematical, thin layer
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The Effect of Azollaon N Use Efficiency in Rice-Wheat Rotations
of Nepal

JUNOO TULADHAR 1, MATHIAS BECKER2, PAUL L. G. VLEK1

1University of Bonn, Department of Ecology and Resource Management, Germany
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The efficiency of applied urea -N is very low in farmers’ fields of Nepal. High temper-
atures combined with high floodwater pH during the day (effect of the activity of the
photosynthetic aquatic biomass) favor the losses of newly applied mineral fertilizer N
by the process of ammonia volatilization, particularly during the early growth stages
of lowland rice. Previous studies under controlled conditions in pots as well as under
field conditions in the Philippines could show that a dense cover of the floodwater
by the floating fernAzolla can reduce NH3 losses by buffering diurnal variations in
floodwater chemistry and by direct N absorption. While increasing the role ofAzolla
in reducing ammonia volatilization and N sequestration and N use efficiency in a rice
(Oryza sativaL.) — wheat (Triticum aestivumL.) cropping system of Nepal was in-
vestigated in farmers’ fields between 2001 and 2002. Five urea N rates (0 – 30 – 60 –
90 – 120 kg split-applied N ha−1), soleAzolla (5 t ha−1) andAzollaplus urea (60 kg
N ha−1) application to lowland rice were compared and residual effects were evalu-
ated in the subsequent wheat crop.Azollacoverage decreased the floodwater pH by
1.8 units and the ammonia partial pressure by 0.336 Pa, thus reducing the potential
for ammonia volatilization from the flooded rice field after urea application. Conse-
quently, the application ofAzolla in combination with urea increased rice yields by
10–14 % above the sole urea treatment. The15N-recovery of the first urea application
in the soil-plant system was less than 40 % and did not differ betweenAzollaand sole
urea treatments. However,15N-recovery for the second dose of urea (topdressing) was
significantly higher withAzolla(90 %) than in sole urea treatments (75 %). While no
significant residual effects on the subsequent crop of wheat were observed,Azolla
contributed to the reduction of ammonia volatilization and increased the efficiency of
applied urea N in lowland rice.
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Crop-Livestock Integration and Food Security among
Resource-Poor Rural Farmers in North-Western Nigeria — An

Empirical Study from Zamfara State
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Resource-poor rural farmers in north western Nigeria work for multiple goals such as family
food security, increased revenues, and production expansion. The most important of these goals
to these farmers is the family food security. One major factor that obstructs the attainment of
this goal is the maintenance of soils fertility. However, farmers in the study area are generally
poor, and unable to afford conventional fertilizers and have thus embraced the local alternative
mean of integrating crop and livestock system to enhance the fertility management of their soils.
Various forms of integration have been identified based on local peculiarities and practises. One
form of integration is a situation in which a farmer combines cropping and animal husbandry
under same management while in the other, a farmer involved in cropping exchanges produce
with other that specialised in animal husbandry. The first is referred to as closed integration
while the second is referred to as segregated integration. This paper describes in detail crop-
livestock integration, and shows its capacity to enhance family food security among farmers in
the study area. A nine months field survey was conducted in Zamfara reserve in Nigeria from
December 2001 to August 2002. Information was collected from the farmers practising various
types of integration and those not involved in integration using household level approach on
socio-demographic characteristics, resource endowment, production inputs and outputs. Farm
budgeting technique was used to determine net farm revenues of farmers. Quantitative analysis
of produce consumed and produce sold were also determined. First results shows that farmers
with closed integration had average yields of 1953 kg/ha translating to a net income of N 66,262
while farmers with segregated integration had average yields of 1563 kg/ha translating to a net
income of N 44,865. On the other hand, farmers that were not involved in integration had the
least average yields of 1150 kg/ha translating to a net income of N 22,684. These preliminary
results have shown clearly that farmers involved in integration are more food secured, more
able to expand outputs and consequently make better returns from their farms.

Keywords: Crop-livestock integration, food security, resource-poor farmers, soil fertility man-
agement
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Does Diversification of Smallholder’s Animal Production Systems
Contribute to Sustainable Development in Northern Patagonia,

Argentina?
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In Río Negro Province, Northern Patagonia, more than 4,000 producers practice exten-
sive small livestock farming. Approximately 80 % are smallholders, mainly fiber pro-
duction oriented. The production system faces an environmental and socio-economic
crisis due to high production costs, grassland degradation and widespread poverty.
Ecological sustainability, economic feasibility and socio-political acceptability are
the three dimensions of sustainable development. The main objective of this study is
to evaluate the impact of diversification on the socio-economics and range condition
of the farms, under the following hypothesis: “An increasing degree of product diver-
sification increases the incomes without increase grassland degradation in smallholder
livestock systems of Southern Río Negro”.
Field studies will be conducted between December 2002 and April 2004. An ex-
ploratory survey is currently implemented to investigate effects of natural and socio-
economics factors on the development of livestock systems. Standardized interviews
will be applied on a representative sample of 100 farms involving diversified and
non-diversified farms. Through an economic analysis at farm level, the impact of the
different degrees of diversification on farm household income will be evaluated. The
impact of diversification on range condition will be analyzed.
The following results are expected:

• Contribution of each activity to the whole farm will explain the farmer rationale
• Detection of resource losses will lead to recommendations for system improve-

ment
• Economic and ecological analysis will provide information on the potential pro-

ductivity in the region in diversified production systems
• Formulation of adequate policies.

Keywords: Diversification, Patagonia, smallholder production systems, wool produc-
tion
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Waste Resource Management on a Regional Level: Can Urban
Wastes Be Used as Resources in Rural Areas? — A Comparative

Case Study in Colombia and Tanzania
ANJA BLUME1, CLAUDIA BINDER2
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By the year 2010 around half of the population of the so-called developing coun-
tries will live in urban areas. Here, on the one hand, agricultural land is being ex-
ploited to nourish an ever increasing urban population, but management of household
organic waste and faeces is often only being solved rudimentary. On the other hand,
organic wastes, which are mostly dumped, could be reintegrated into the nutrient cy-
cle. Colombia and Tanzania dispose of a high potential for waste recycling as here
household waste consists of a high portion of organic components (approximately 70–
80 %) which could be composted. A carbon and nutrient cycle between urban and ru-
ral areas could contribute to ecological and economic sustainability through recycling
organic waste materials into food production: Through application of composted or-
ganic wastes not only a humus carrier for organic poor tropical soils could be supplied,
also substantial costs for inorganic fertilisers could be reduced.
The poster will describe an upcoming project, which is to contribute to the growing
interest of integrating soil fertility problems and organic waste treatment. The project
integrates knowledge from natural and social sciences. In a first step, we investigate
the fluxes of soil organic matter (SOM) as well as knowledge on organic waste man-
agement in an urban-rural context on a regional level. Hereby, the method of material
flux analysis will be applied to a watershed in Colombia and Tanzania. Possible con-
tributions of a whole rural-urban region for preserving SOM in the rural areas are to
be modelled. Based on these estimations potentials for carbon cycling between rural
and urban areas shall be derived.
One major issue of the utilization of processed urban wastes in rural areas is the accep-
tance. Thus, the project will focus on knowledge dissemination processes regarding
waste management between the different actors involved to be modelled in so-called
knowledge-flow diagrams. Therefore, problem perception in rural and urban areas
as well scenarios are to be developed together with the local actors in a participative
process. By this, the project contributes to transdisciplinary research.

Keywords: Acceptance, Colombia, composting, knowledge dissemination, material
flux analysis, organic waste management, soil fertility, Tanzania, transdisciplinary
approaches
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The Role of Organic Farming to the Improvement of Sustainable
Agricultural Production in Southeast Sulawesi, Indonesia

LA KARIMUNA

University of Haluoleo Kendari, Department of Agronomy, Indonesia

Southeast Sulawesi, which consists of the five provinces in Sulawesi Island, is located
in the eastern part of Indonesia where more than 80 % of the population practices dry-
land agricultural system. Red yellow podzolic soils are predominant soil type of the
region characterized by low soil fertility with low organic matter, low soil pH, shal-
low top soil, low water holding capacity, low cation exchange capacity and low macro
nutrients like N, P and K. Intensification, extensification, rehabilitation and diversifi-
cation programs are currently among many efforts that have been implemented in
order to increase agricultural crop production, but these have not yet been optimally
satisfied due to the rapidly increasing population. Therefore, the need to seek out
the suitable approach is compulsory. The application of organic farming has becom-
ing urgently not only to enhance agricultural production by the utilization of organic
biomass as sources of nutrients but also to preserve natural environment for soil and
water conservation. The objectives of this paper are to describe the role of organic
farming and potential use of biomass accumulated into plant tissues as organic mulch
and nutrients derived from various plant species, to screen and examine selected in-
digenous species which are able to accelerate the accumulation of biomass during
fallow. Recent study on the potential yield of natural vegetation biomass accumulated
into plant tissues as sources of mulch and nutrients is exemplified. The effects of
sole organic mulch or combined on tested crops, like maize, soybean, peanut that are
planted either in monoculture or in multiple cropping system, are discussed. The influ-
ence of secondary vegetation biomass either utilized as mulch or incorporated into the
soil on the growth of maize is also tested. In fallow management, enrichment plant-
ing using fast growing plant legumes or non-legumes and nitrogen-fixing trees and or
cover crops is figured out. Based on various test crops conducted, it shows that the
role of organic farming significantly improve the physical, chemical and biological
soil properties and in turn to increase agricultural production sustainably.
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Contributions of Trees Dispersed in Pastures to Livestock Farms
in Costa Rica
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2Center for Research and Higher Education in Tropical Agriculture (CATIE), Agroforestry,
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3Georg-August-Universität Göttingen, Institute of Rural Development, Germany

Livestock production systems and the tree component within them were characterised
in La Fortuna, San Carlos, Costa Rica. Three types of production systems were
observed: mixed (dairy and agriculture), dairy, and dual purpose (milk and meat).
Milk productivity (kg ha−1) was highest for dairy farms. The area of pasture with
trees was greater in dual purpose systems (74 % of total area), predominantly timber
trees. The timber tree species laurel (Cordia alliodora) was predominant in the pas-
tures, although its density was low (11 trees ha−1). In specialised milk systems, a
significantly high density of shade trees was found compared to the other systems,
protecting exotic animal breeds from direct sun. No significant differences were ob-
served between the systems in live fence tree species and the fence lengths covered
per ha of pasture. The dual purpose system presented the greatest abundance of laurel
with small diameters, assuring a sustainable natural regeneration of this species, and
the greatest merchantable volume of laurel (2.21 m3 ha−1). The greater abundance
of laurel in the dual purpose system may be related to the fact that these livestock
farmers try to reduce risk by diversifying farm production. The highest net present
value (US$ 256.18 ha−1) was found in the dual purpose systems. The average income
from milk production in all three systems contributed the most to the total gross in-
come (49.8 %), while the average income from wood only made a small contribution
(1.02 %). In the future the tree component could play a more important role in the
cattle production systems of the region.

Keywords: Cattle farms,Cordia alliodora, financial viability, La Fortuna, San Carlos,
shade trees, timber trees
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The Potential of Agroforestry for the Rehabilitation of Degraded
Land in Central Sulawesi, Indonesia

FRANK BRODBECK, RALPH M ITLÖHNER

Georg-August-Universität Göttingen, Institute of Tropical Silviculture, Germany

Between 1990 and 2000, the forest area in Indonesia decreased by more than 1.3 mil-
lion ha per year, primarily due to conversion of natural forests into other forms of
land-use, like agriculture and tree plantations. Indonesia, however, also has vast ex-
panses of unproductive land such as degraded secondary forests andImperatagrass-
lands, rehabilitation of which could reduce the pressure on natural forests. In Central
Sulawesi, farmers have traditionally used a system of enrichment planting to establish
forest gardens. In these forest gardens, a wide variety of crops is cultivated under a
cover of mixed useful tree species.
In this paper, three forest gardens in different parts of Central Sulawesi are compared
with regard to their structure, species composition, diversity and their importance for
rural livelihoods. The research methods included stand inventories, interviews with
farmers and participatory observation. The paper describes the different systems for
the establishment and development of forest gardens, determined by the previous form
of land-cover. With up to 120 species of useful plants per hectare, forest gardens not
only have a high species diversity, but they also provide a wide variety of products for
use in the household or to sell for cash income. In the investigated households, up to
77 % of the cash income is generated from forest gardens, a number that underlines
the important role of this land-use system for the improvement of rural livelihoods.
In Central Sulawesi, traditional forest gardens are a well established, sustainable and
economically successful land-use system that requires low input, and can be flexibly
adapted to different basic conditions. With slight modifications and local adaptations,
this agroforestry system could be a model for the rehabilitation of degraded areas in
other parts of Southeast Asia.
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Vascular Plant Diversity of a Philippine Rainforest Fragment as a
Potential for Local Land Rehabilitation

GERHARD LANGENBERGER

University of Hohenheim, Institute for Plant Production and Agroecology in the Tropics
and Subtropics, Germany

The global dimension of land degradation and its socio-economic consequences show
that land rehabilitation is one of the most challenging tasks of our time. Although
biodiversity issues are an important topic in reforestation as well as in agroforestry
the species used are still few and mostly exotic.
The Philippines belong to the mega-diversity hotspots, but are at the same time one
of the most seriously depleted tropical rain forest countries. The foothills of Mt. Pan-
gasugan (1156 m) on the island of Leyte are exceptional for their rugged relief still
harbors patches of lowland rain forest. The objective of this study was to assess their
vascular plant species diversity and to evaluate the potential as seed bank for an alter-
native land rehabilitation concept (‘rain-forestation’).
Within 49 plots (100 m2 each) 685 plant taxa have been encountered. That is about
8 % of the Philippine total. All five Philippine dipterocarp forest types as well as the
Molave type were represented by typical tree species. 18 species ofDipterocarpaceae
(Philippine mahogany) could be found. Legume species (4 spp.) — like rose wood
(Pterocarpus indicus), or ebony (Diospyrosspp.) produce valuable high grade timber.
Other species are typical fruit trees (e.g.Nepheliumspp.) or may be used for river
bank stabilization (e.g.Duabanga moluccana, or Terminalia microcarpa). Besides
trees other plant groups provide marketable products, like rattan (14 species) or some
herbs which are searched for as medicinal plants (e.g.Chloranthus erectus).
The area harbors a pool of species providing a variety of goods and services and thus
principally suited for land rehabilitation. The main obstacle to a successful cultivation
will be the lack of ecological information, especially concerning site requirements and
reproduction.
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Towards Rehabilitation of Barren Hills — How Does Fallow
Vegetation Reflect Land Degradation Status?
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1University of Hohenheim, Institute of Plant Production and Agroecology in the Tropics
and Subtropics, Germany
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Breakdown of local shifting cultivation land management systems in the highlands of Northern
Vietnam, triggered by high population pressure, results in alarming spread of degraded, low-
productivity land on former forest land. Despite an urge for reclamation of these degraded
“barren hills” scientific basis for assessing type and severity of land degradation is lacking. An
explorative interdisciplinary study on one representative land use gradient hillside was under-
taken to provide preliminary information on spontaneous vegetation, soil and related land use
histories. A survey of vegetation physiognomy documented floristic composition, stratification
and abundance-dominance indices; forests were quantitatively assessed by point-centered quar-
ter method. Soil type and the major physical and chemical constraints were identified. Partici-
patory rural appraisal tools were employed to obtain land use information. Land degradation is
reflected in forest degradation, overgrazing, soil erosion and invasion of non-native weeds. The
total of 352 species belonging to 244 genera of 80 families describe gradual vegetation tran-
sition in a regressive succession of climax laurel forest (dominated byFagaceae, Lauraceae
andMagnoliaceae) towards degraded pasture ofPaspalum conjugatum, Axonopus compressus
andChrysopogon aciculatus. Reconstruction of successional interdependencies of encountered
physiognomic units as a function of land management has been proposed. Typical edificatory
species and complexes of particular fallow vegetation seral stages correspond to use length of
a plot, which is related to the maintenance of adjacent forest. Floristic composition, as a mea-
sure of deviation from initial forest community, is used by farmers to estimate the required
fallow regeneration time till the next cropping. Concomitant soil properties, however, seem to
be correlated to the structure (density) of vegetation: improved soil characteristics occur with
denser vegetation cover of previous fallow and contribute to denser one of a following regrowth
cycle. This apparently regular pattern of disturbance after forest disappearance is principally
determined by intensity of buffalo grazing; it accounts for different physiognomies of plots of
the same fallow age.
Analysis of soil and vegetation relations on fallow lands can provide insight into natural regen-
eration potentials and constraints, thus constituting the basis for subsequent formulation of land
rehabilitation strategies.
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Linking Agro-Forestry with Smallholder Livestock Production —
A strategy for Participatory Forest Management with

Communities in the Central River Division of The Gambia
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The Central River Division Forestry project (CRDFPII) in the second 5-year phase aims to
support the Forestry Department (FD) to implement the Gambian Forest Management Concept
(GFMC), whose main thrust is the involvement of communities in sustainable forest manage-
ment for present and future generations. During the first half of the phase1 of the project, a
rather conventional approach was adopted for the management of Forest Parks (FP). Exploita-
tion for grazing, fuel wood collection and other forest products were allowed but management
was still with the FD, without the direct involvement of the livestock sector although livestock
population in CRD constitute about 40 % of the national cattle population. Consequently, ille-
gal exploitation was rampart, bush fires were on the increase and forest degradation continued
unabated. These experiences led to the initiative for the involvement of the Livestock Depart-
ment, the International Trypanotolerance Centre (ITC) and other stakeholders. The purpose of
this partnership is to develop synergies between forestry and livestock production and to use
livestock as one of the entry points for FP management. A three-tier activity level was proposed:
interventions within and outside the forests, and sociological measures to improve communal
attitude towards forestry management. All activities were fully supported by the Gambian For-
est Communication Concept (GFCC). Participatory tools were the vehicles used to develop and
implement activities. There was a great improvement in community participation in sustain-
able forest management, which translated into signing joint management agreement with over
40 communities, establishment of 8,000 fodder trees around forest borders, and degraded or
encroached forest parks. Fire management was considerably improved. The incidence of bush
fires reduced from between 70 % to 85 % annual figures to less than 10 % during the current
year. The partnership also saw the emergence of communal groups such as forest committees
and Livestock Owners Associations (LOA). Although livestock integration is aviable option
for sustainable forest management, there is need for controlled grazing practices.
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Flemingia macrophylla— A Tropical Shrub Legume for Dry
Season Supplementation — Forage Quality and Dry Matter

Production
MEIKE STEPHANIE ANDERSSON1, M ICHAEL PETERS2, CARLOS LASCANO2,

RAINER SCHULTZE-KRAFT1

1University of Hohenheim, Institute of Plant Production and Agroecology in the Tropics
and Subtropics, Germany

2Centro Internacional de Agricultura Tropical (CIAT), Tropical Grasses and Legumes
Project, Colombia

Flemingia macrophyllais a drought-tolerant shrub legume well adapted to low-fertility,
acid soils of the sub-humid and humid tropics. It is especially suited to low-input
smallholder production systems. The species enhances soil fertility and can be used
for a number of purposes such as dry season forage supplementation, live soil cover
or mulch, erosion barrier hedges, shade-providing shrubs in young coffee and cocoa
plantations, firewood, and others. Its particular advantages are: vigor, leafiness, wide
range of soil adaptation including very acid, low-fertility soils, drought resistance,
excellent coppicing capacity and regrowth after cutting, and slow leaf decomposi-
tion. Few genotypes are currently utilized. Their main limitation is low nutritive
value in terms of digestibility because of high tannin content combined with very low
palatability to cattle. The aim of the study was to assess the genetic diversity within
the available germplasm collection, and to identify materials with superior quality.
Evaluations on plant characteristics related to forage quality (digestibility, palatabil-
ity, nitrogen, fiber and tannin content) were carried out. Results of the morpholog-
ical and agronomic evaluations indicate considerable variation in the collection.In
vitro-dry matter digestibility of 8-week old foliage varied from 33 to 53 % and crude
protein content from 15 to 24 %. Several accessions with superior DM yield and bet-
ter digestibility than the control variety CIAT 17403 were identified. More detailed
analysis of two subsets showed that accessions with higher feed quality in terms of
digestibility and DM production had lower tannin and fiber contents than low-quality
accessions. Morphological studies clearly revealed four different growth types. Agro-
nomically promising accessions were either of the erect or semi-erect type. Based
on the results of this study, the five agronomically most promising accessions were
identified. Further research is needed to optimize propagation, as seed production of
these accessions is very low.

Keywords: Digestibility, Flemingia macrophylla, forage legumes, forage quality,
tropics
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Natural Resource Use and Living Standard Generation by
Indigenous Communities in Comparison to Immigrant

Settlements — The Case of Bananal Island, Tocantins, Brazil
HERTA AVALOS V IEGAS, WERNERDOPPLER

University of Hohenheim, Department of Agricultural Economics and Social Sciences
in the Tropics and Subtropics, Germany

Brazil is home to 218 different indigenous nations with a total population of 350.000
people, of whom 60 % live in the Amazonian area. These ethnic groups are of pre-
Columbian origin or ascendance and show cultural characteristics that distinguish
them from other parts of the national society. Nowadays, their traditional dwelling
areas in tropical rainforests are under increasing pressure from the use of the natural
resources by various actors with conflicting interests. Indigenous groups depend on
the use of natural resources not only with regard to basic food supply but also on
the social and cultural level, where the respect towards forest entities has a spiritual
dimension. The contact with non-indigenous settlers, who move into areas that were
exclusively inhabited by Indians before, brings changes that may even end up in an
irreversible acculturation. The resulting recognition of the value of natural resources
for the immigrants frequently by indigenous communities and individuals frequently
starts an unfair trade with forest goods. Simultaneously, spiritual respect declines
as the interest in profit from this trade increases. The evolution of this process may
transform indigenous communities into peripheral smallholders due to the overuse of
natural resources and engender impoverishment of their societies.
Holistic analyses of indigenous households and farming systems of immigrants are
required to understand the dynamics of this process and to identify agreeable solutions
for the involved actors. The application of a respective approach on the Bananal
Island in the western part of Brazils Tocantins yielded indications on the differences in
objectives, perception of value of different forest goods and living standard between
the indigenous population in recently recognized indigenous territories and settlers
who were transferred out of these territories into adjacent areas.
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Potential of Vetiver (Vetiveria zizanioides) for the Use in
Phytoremediation of Petroleum Hydrocarbon-Contaminated Soils
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Venezuela is one of the largest oil-producers in the world. For the rehabilitation of oil-contami-
nated sites, engineering techniques are conventionally used but the interest in biological-based
methods is growing. Phytoremediation represents a promising alternative technology. It is
based on the use of plants and their associated microorganisms to remove or contain organic or
inorganic contaminants present in soil and water.
Within the research on phytoremediation in Intevep (Research and Technological Support Cen-
tre of the Venezuelan oil company PDVSA) a greenhouse experiment was conducted. Vetiver
grass (Vetiveria zizanioides(L.) NASH) was chosen as the experimental plant. The 6-month
study aimed to determine the tolerance of vetiver to a heavy crude oil (Boscán) in soil. Ad-
ditionally, the potential for stimulating biodegradation of petroleum hydrocarbons was tested.
Plant growth and soil parameters between different treatments. Vetiver transplants suffered
under the influence of crude oil. However, most of them demonstrated the ability of asexual
reproduction. After 6 months, the tiller production rate was higher in contaminated than in un-
contaminated soil. Despite significantly reduced biomass and heights, the tillers did not exhibit
signs of toxicity on their shoots in the presence of contaminants but their root surface areas were
reduced. First, growth was higher in the medium (220 N/kg, 110 mg P/kg, 110 mg K/kg) than
in the high fertilizer treatment (300 mg N/kg, 150 mg P/kg, 150 mg K/kg) of contaminated soil
but in the course of the experiment, plant growth achieved a similar development level. Vetiver
was found to be tolerant concerning the toxic effects of crude oil in soil. As to the degrada-
tion of total oil and grease in soil, no significant increase in biodegradation in the presence of
vetiver was detected. Thus, the species was deemed to be unsuitable for facilitating biodegra-
dation of crude oil in soil. However, vetiver is a beneficial plant in soil and water conservation
practice. Promising uses of the species on petroleum-contaminated sites in Venezuela are for
amelioration of soils, as “organic pumps” and for erosion control.

Keywords: Biodegradation, crude oil, petroleum hydrocarbons, phytoremediation, Venezuela,
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Performance of Pastures Enriched with Secondary Vegetation or
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ARI PINHEIRO CAMARÃO 1, JOSÉADÉRITO RODRIGUESFILHO1, J.B. VEIGA1,

BARBARA RISCHKOWSKY2, STEFAN HOHNWALD3, RAINER SCHULTZE-KRAFT4

1EMBRAPA Amazonia Oriental, Brazil
2Justus-Liebig-Universität Giessen, Department of Livestock Ecology, Germany
3Georg-August-Universität Göttingen, Germany
4University of Hohenheim, Institute of Plant Production and Agroecology in the Tropics
and Subtropics, Section: Land Rehabilitation and Biodiversity, Germany

The integration of cattle pastures into the traditional slash-and-burn cycle in the hu-
mid tropics, where secondary vegetation (‘capoeira’) plays an important role to recu-
perate the soil and maintain biodiversity, might be an option to avoid pasture degrada-
tion. Two alternatives were tested against a traditionalBrachiaria humidicolapasture
(PT), namely aB. humidicolapasture allowing a controlled regrowth of capoeira (PC)
and another one enriched with the legumesCratylia argentea, Chamaecrista rotun-
difolia var. grandiflora andArachis pintoi(PL). Nine experimental plots of 0.34 ha
each were established on a smallholder crop field in the municipality of Igarapé-Açu
(47°30’W / 1°2’S). Forage availability was measured at the beginning of a grazing pe-
riod and the botanical composition of the diet of the grazing steers was estimated by
microhistological analysis of faeces at the end. During the first experimental phase
(22/3/2000 – 1/3/2001) the forage availability did not differ between the treatments
grazed at a stocking rate of 667 kg ha−1, but there were significant differences in the
diet. On PT the highest proportion of forage grass and on PC the highest proportion of
Capoeiraspecies was found in the diet. The daily weight gains reached 614, 552 and
647 g on PC, PL and PT, respectively but did not differ significantly. During the sec-
ond phase (7/6/2001 – 8/3/2002) the stocking rate averaged 553 kg ha−1. The forage
availability was highest on PT but on all plots much lower than in the first period due
to a spittlebug attack and lower rainfall. The daily weight gains of 52,−62 and 276 g
on PC, PL and PT, respectively, were significantly lower than in the first period and
significantly higher on PT than on PC and PL. The low performance on PL and PC in
the second phase was apparently caused by the stocking rate exceeding the available
forage. In consequence, on PL seedlings of the little palatableC. rotundifoliadom-
inated the plots and the percentage of legumes in the diet dropped from 16 to 13 %.
Thus, the alternative pastures proved more sensitive to the inadequate stocking rate
than PT.
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Management of Laurel (Cordia alliodora) within Agroforestry
System in the Canton Loreto, Ecuador

ALVARO CAÑADAS , FRANTISCEK V ILCKO , KLAUS VON GADOW

Georg-August-Universität Göttingen, Institute of Forest Management, Germany

Second forests become widespread due to socioeconomic reasons especially for ever
growing population in the tropical region of the world. The management of secondary
forest has become a very important aspect of scientific investigation in the region. The
potential value of this resource, which covers extensive areas in the Ecuadorian Ama-
zon Region, is not always recognized. A species of great potential in the secondary
forest and in abandoned agricultural lands isCordia alliodora, which is know as Lau-
rel in the Spanish language. Laurel regenerates naturally and thus production costs
are potentially low. Growth is rapid, the wood qualities meet the requirements of the
industry and the species seems to be suitable for agroforestry systems. Viable agro-
forestry systems in terms of social and economics aspects of the local communities
is necessary to check extent of the secondary forests and to help conserve the pri-
mary forests. The objective of this contribution is to present first results of a growth
and regeneration study ofCordia alliodorawithin an agroforestry experiment in the
community of Wamaní, Ecuador. Necessary tree growth parameters were collected
and analyzed. Results include information about the response of nine one quart ha
plots to different thinning intensities, including height growth, individual tree volume
equations and diameter distributions. It is recommended that on similar sites in the re-
gion one should take advantage of the natural regeneration ofCordia alliodora in the
first years in order to establish future agroforestry systems leaving between 175 and
225 trees per ha.
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Growth, Gas Exchange and Ion Uptake ofTamarindus indica
Seedlings under Salt Stress
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In many parts of Sudan the degradation of agricultural land is becoming a more and
more severe problem. One of the main factors is soil salinity. Tamarind (Tamarindus
indica) is a native tree species within the savannah belt of Sudan. The tree is very
well known and its fruits are intensively used by the rural population. Previous inves-
tigations indicate that tamarind is more ore less salt tolerant.
To investigate the response ofT. indica seedlings to salt stress an experiment was
conducted in the greenhouse of the Department of Fruit Science in Berlin. Four-week
old seedlings were grown in sand culture and treated with different salt solutions.
Treatments were prepared by adding 0, 20, 40, 60 and 80 mM NaCl to the nutrient
solution. 50 seedlings were put under stress for a time of 20 weeks under controlled
environmental conditions (n = 10).
Plant growth was affected by the salt treatments. In the 40 mM NaCl variant, the re-
duction of fresh and dry weight was less than 50 % after the 20 weeks in comparison
to control plants. Foliar injuries (necrosis) did not appear within all salt treatments.
Only leaf yellowing were frequently observed in the 60 and 80 mM treatments. How-
ever, with increasing salinity levels, leaf moisture content increased, indicating a salt-
induced leaf succulence. Increased NaCl salinity decreased the photosynthetic rate as
a function of time. After 20 weeks, plants treated with 20, 40, 60 or 80 mM NaCl
exhibited a 34 %, 50 %, 75 % and 91 % drop in photosynthesis rate compared to the
control. The decrease in photosynthesis was probably due to a diminished stomatal
conductance and a degradation of chlorophyll content. Chlorophyll content of leaves
at higher salinity levels was lower than at lower salinity levels. Raising NaCl levels in
the irrigation solution increased Na+ and Cl− concentrations in the plant tissue. Leaf
Cl− concentration was much higher than Na+ concentration.
The results have shown thatTamarindus indicaseedlings tolerated a salinity level of
40 mM NaCl. This indicates that in the seedlings stage tamarind is a fairly salt tolerant
tree species compared to other fruit trees.
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Spatial Continuity in a Multicohortal Ecosystem in the Natural
Protected Area Cerro Potosí, Nuevo León, México
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The Dynamics in a Forest express how ecosystem composition evolves in time and
space. In forest stands, variations in any of the elements originates a dynamic expres-
sion at spatial level: floristic association, number of individuals, the strata structure,
and the age categories, at this point the different age phases of a stand, express both
temporal dynamics and the temporal continuity of the ecosystem.
The goal of the study was to document the spatial continuity and growth dynamics
of Pinus culminicola, along elevational gradient and differences in the growing condi-
tions. Such information helps to determinate the floristic association and its respective
grade of association with others species present in the area. The study area is situated
in Nuevo León, starting at 3100 m. The permanent plots samples were located along
three different elevational gradients in which three permanent plots were also estab-
lished.
According the analysis of the collected information, we found that the elevational fac-
tor is the variable that affects basically the species distribution. This variable affects
the number individuals between the species,P. culminicolaandP. hartweggi. The
continuity from this ecosystem can be analyzed using the regenerational patterns of
P. culminicola. Using coverage as dependent variable to modelling regeneration, the
regeneration is expressed according the next function: using this function we apply a
series of mathematical models trying to adjust the best tendency. Using the coverage,
the capacity of regeneration in this area is low in the gradient nr 1 (3100 m) and then
exist an increment in the second (3300 m) and in the last gradient (3500 m) exists a
decrease in the regeneration capacity. Considering this type of analyzes concerning
the population structure of the community, it is an appropriate method to describe the
vegetational dynamic of the species present in Cerro Potosi. This is very important,
because this is an endemic species from the subalpine areas from Northeast Mexico,
which requires precise methods to preserve this species in the future.
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Perception of the Forest as a “Green Bank” Evolved among Rural
Population in the Test Zone of Dankou, Sénégal

M ICHAEL KÄSER

German Agency for Technical Cooperation (GTZ), PSACD Dakar-Household Energy
Project, Germany

Degradation of wooden resources is one of the major causes for desertification and
its following increase in poverty among the rural population in Sénégal. The house-
hold energy project in Sénégal, carried out by the GTZ, aims at the conception and
completion of sustainable management for domestic energy resources. Apart from
providing alternative energy supplies this is achieved also by operating the 3500 ha
forest test zone of Dankou in the province of Kaolack. This is executed in a participa-
tive manner together with the indigenous population of 16 villages in order to secure
sustainability.
This study assessed the evolution of perception by the participating villagers over the
past six years, including their judgement of both the sense and progress of the project,
and their ideas, requirements, and visions for the short-term and long-term direction
of the project. The method of an ethnographical analysis was applied to investigate
the relationship between the rural population and the forest. The enquiry focused on
key groups within the population: elderly, women, special knowledge carriers, and
village representatives. The enquiry shows that initial scepticism turned once the first
results of the participative cooperation started to emerge. After six years of forest
management, enough naturally dead wood is extractable to satisfy the needs of the lo-
cal population and beyond. Moreover, the participants witnessed additional long-term
benefits of forest restoration, such as: an increase in the number of vitamin bearing
fruits, medicinal plants, and animal life. The emerging products not only contribute
crucially to the nutrition but are also capable of being commercialised within a sys-
tem of micro-enterprises. Active contribution as well as resulting revenues enhance
the population’s perception of the forest as a “green bank”. The participant’s expertise
and knowledge is producing new ideas and visions that already did and further will
influence future actions of the PSACD.
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Industrial Afforestation Programme with Acacia mangiumin
Tropical Savannas of Roraima, Brazil

JOACHIM MEIER-DOERNBERG1, REINHOLD GLAUNER2

1University of Hamburg, Chair of World Forestry, Germany
2Federal Research Centre for Forestry and Forest Products, Institute for World Forestry,
Germany

Tropical forests are still disappearing at an alarming rate although recent studies indi-
cate that forest depletion is slowing down. Government supported reforestation and
afforestation campaigns often failed, because (i) the local population seldom actively
participated and benefited in and from the activities, (ii) government institutions often
lack the managerial skills to administer diverse forestry activities, and (iii) the neces-
sity to adhere to economical principles was not distinctive. Consequently, initiatives
based on private investments should show more promising approaches, appropriate for
management of large scale reforestation projects. However, reestablishment of natu-
ral forest vegetation is capital-intensive and periods until first returns can be expected
usually are beyond the acceptance level of private investors.
An alternative is the establishment of forest plantations with fast growing timber
species. Fibre wood and high value timber ideally can be produced simultaneously in
short to medium terms. Low quality stems and wood from tending operations, both
highly suited for fibre production, become already available within 3–5 years after
planting. Wood for sawmilling can be produced within 12–15 years.
The afforestation project in Roraima performs the plantation approach with private
investments. However, the natural savannahs (Cerrado) show harsh conditions for
tree plantations. Soils are heavily compacted after years of cattle ranching, bush fires
are abundant, especially during the dry season, and plant-available soil nutrients are
low. However, after soil melioration, the planted trees show satisfactory performance.
The first stands were planted in 1999 and meanwhile first silvicultural treatments are
carried out. Inventory results show that volume increment has a high variation which
clearly can be attributed to site conditions. Thus, permanent improvement measures
of melioration activities need to be elaborated. Continuous feed-back of performance
data combined with cost surveillance allow effective investment monitoring.
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The Role of Plan Form of Valley-Ravine Net in the Process of Mud
Flow Formation

KHACHIK NAZARYAN 1, NUNE KHACHATRYAN 2

1Yerevan State University, Physical Geography, Armenia
2University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

Seventy-five percent of all mudflow events in Armenia occur at 1800–2000 m heights.
The reasons responsible for this are identified to be: 1) the large surfaces of those
heights, 2) the centralisation of flow on those heights 3) the essential impact of anthro-
pogenic factor over those heights. The mudflow formation is influenced by: 1) Local
topographical particularities, 2) Geological-geomorphologic state, 3) Hydro meteoro-
logical conditions, 4) Soil-vegetation cover features, and 5) Human impact.
Republic of Armenia is a mountainous country, where on 30 000 km2 the height dif-
ference constitutes 3700 m. The horizontal ruggedness over 70 % of country surface
is 1–1.6km/km2 and more. The amount of talvegs range between 30–50 on 1 km2.
The role of plan form of valley-ravine net in the process of mudflow formation is very
decisive. For mudflow to form, a mountain relief is necessary. For the centralization
of mudflow it is essential to have certain relief conditions and a plan form of valley-
ravine net. There is very close relation between the form of mudflow watershed (K),
the perimeter (C) and the line connecting mouth and spring (start) (D):
K = C/D
Our investigations have shown that mudflow watersheds with fan-shaped net usually
have K (form coefficient) more than 2.8. In the case of plumose-type valley, net K
is no greater than 2.5. In the case of transition or mixture nets, K value is ranging
between 2.5–2.8.
The mudflow bed profile is another important mudflow-forming component in the
case when other components have the same meaning. For the mudflow formation, the
worst situation was identified to exist in southern and southern prone slopes, which
are characterized with insufficient humidity, big thermal differences, scarce vegeta-
tion cover. Also, the hard component emerges here most easily. In northern aspects,
mudflow events are rare due to forest, meadow and other intensive vegetation cover.
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The Impact of Out–Migration on the Rural Culture — The Case
of El Parque Chaqueño Argentina

BEATRIZ NUSSBAUMER, GÜNTER LORENZL

Humboldt-Universität zu Berlin, Institute of Agricultural Economics and Social Sci-
ences, Germany

This work is focused on the transformation of rural culture by means of out-migration.
It comprises the analysis of the cultural transformation of the rural place as well as
the different strategies of the remaining communities in trying to maintain their rural
identity. The research has been undertaken in six communities found in the arid and
semiarid ecoregions of the Parque Chaqueño in Argentina.
One of the most important distinctive characteristics of rural communities is their
relation to nature. The complex relationship between the adaptation and development
of a certain society to a given environment is the foundation stone for the origin of
rural cultures. Our results show that this relationship is affected by out-migration
through two main processes:
Firstly, considering that culture is based on vertical and horizontal transmission of
technical traits, knowledge and traditions, out-migration represents a disruptive pro-
cess of cultural evolution. By pulling out the young cultural porters, the multiplication
of traditions and perception of nature, are strongly affected. Our survey shows that
both in the driest areas and semi-humid ones, traditions and institutions that regulate
the sustainable use of natural resources are mainly kept in the elderly generations and
less in the youngest ones.
The second process relays on the impact of out-migration on the life-strategies of the
remaining families in the rural communities. Peasant families are forced to adapt their
life strategies to a reduced family labour supply. The observed tendency is towards a
diversification of income sources that is followed by a decreasing role of agriculture
in the household budget. This generates a transformation of lifestyles based on the
management of natural resources towards a new lifestyle in which the rural place is
becoming only a place of living.
These findings attempts to postulate that out-migration, although not as a single and in-
dependent force, has a strong influence in transforming rural culture. The role of peas-
ants in extending the appropriate management knowledge to next generation should
be considered not only as a strategy for sustainable development support but also as
keeping cultural diversity.
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Land Rehabilitation for Food and Energy Production — A
Synergy Policy for the Tropics

JENS POETSCH1, WOLFGANG LÜCKE2

1University of Hohenheim, Crop Production and Grassland Research, Germany
2Georg-August-Universität Göttingen, Institute of Agricultural Technology, Germany

Approximately two billion hectares of now degraded land in the tropics have the po-
tential to yield food. The (re)establishment of agroforestry systems is considered a
suitable and sustainable solution for many areas. Other regions that are too arid for
trees could supply drought resistant grass species, once soil fertility is restored. How-
ever, the effort of rehabilitation demands financial resources from abroad, for primary
investments as well as to bridge the period until first harvest. These resources could be
raised more easily if land rehabilitation became a profitable investment due to simulta-
neous production of food and renewable energy. Moreover, this policy would provide
the opportunity for a selfsufficient development after the initial phase, because high
quality energy carriers today have a higher export value than food.
The presented study describes food and energy producing ecosystems for land rehabil-
itation as well as feasible production-pathways of ethanol and hydrogen from biomass
that can be supplied as excess fuel from rehabilitated land. Many woods and grasses
provide efficient collection of solar energy and could be processed to either ethanol
(EtOH) or hydrogen (H2) in central conversion plants near their origin. Both energy
carriers will play a key role in the future world economy: ethanol as a convenient
biofuel for vehicles and hydrogen as renewable universal energy carrier and storage
medium. Complementary to food production on rehabilitated land a net energy ex-
port of 50 Gigajoule EtOH / H2 and more per year and hectare is possible. Respective
proceeds of 1000,-e per year and hectare on the already existing market may well
suffice to refinance land rehabilitation as well as the investment for energy conversion
plants.
The development of renewable energies also will benefit from this policy, because
biomass is an economic renewable energy source, and its co-production with food
on now unused land entails considerably lower opportunity costs than most other
concepts for large scale energy production. This obvious win-win-opportunity must
not lie fallow.

Keywords: Agroforestry, biomass, ethanol, funding, hydrogen, land rehabilitation,
renewable energy, self-sufficient development
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Local Indicators of Quality of Soils in the Tropic (River Cabuyal
Watershed, Cauca Colombia)

ALVARO RIVAS-GUZMAN , GERHARD GEROLD

Georg-August-Universität Göttingen, Department of Landscape Ecology, Germany

The present paper is a contribution to validate the local knowledge as basic source for
the local community to make decisions, because it is peasants who have a permanent
contact with their natural resources.
The field study was put into effect in the river Cabuyal watershed Cauca Colombia,
using a toposequence of 1,500 physical and chemical analyses of soils and the sys-
tematization of the local knowledge of the 50 peasants was managed with the help of
direct interviews, workshops and a survey. It compared and verified the improvement
of the quality of the soil from both the scientists and the local peasants’ view.
The need for basic soil quality and health indicators is reflected in the question com-
monly asked by practitioners, researchers, and conservationists: “What measures
should I take to evaluate the effects of management on soil function now and in the
future?” Too often scientists confine their interests and efforts to the discipline with
which they are most familiar. Our approach in defining soil quality and health indica-
tors must be holistic, not reductionistic
Within the study’s results, is observed the improvement of some chemical parameters
of the soils (Carbon, Phosphorus, aluminium saturation, cation exchange capacity,
CECE) appear. The agriculturists affirm that their soils have improved in the last
twenty-five years due to the introduction of practices of soil conservation, but first of
all to protect the soil with permanent cultures as is in this case the associated culture
of coffee with trees (Agroforestry system).
Also the seven most important criteria of the agriculturist of the zone are exposed to
evaluate the quality and health of the soil and are in their order of importance: Texture,
color, plants as indicator, yield, organic matter, humidity, earthworm.
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Management Constraints of Cocoa Agroforest During Acquisition
and Application of Pesticides in Humid Forest Zone of Cameroon
DENIS J. SONWA1, OUSMANE COULIBALY 1, STEPHAN F. WEISE1, MARC J. J.

JANSSENS2

1International Institute of Tropical Agriculture (IITA), Humid Forest Ecoregional Center
(IITA-HFC), Cameroon

2University of Bonn, Institute of Horticulture, Germany

Subsidies on pesticides (by purchasing, distributing, and applying) for many years
allowed farmers in the humid forest zone of Southern Cameroon to maintain cocoa
production at a reasonable level. In such conditions, cocoa allowed some 400,000
households to achieve basic needs such as food, health, scolarisation, wedding ex-
penses, building houses, etc. . . The economic liberalisation in the early 1990s affected
the cocoa and pesticides sectors by the withdrawing of the state in favour of the private
sector and the farmers. This withdrawing led to some changes in farmer behaviour.
This new behaviour needs to be studied to better help farmers in the management of
their farms. This paper focuses on constraints faced by farmers when acquiring and
applying pesticides in cocoa agroforest in humid forest zone of southern Cameroon.
More than half of cocoa farmers use chemical pesticides. High cost and the lack of
products are the main constraints faced respectively by 65 and 55 % of cocoa farmers
using pesticides. These two constraints are the mains reasons given by 26 and 43 %
of farmers who do not use pesticides. Among cocoa farmers, 21 % buy their pesti-
cides in the villages while 20 % acquire them in town. Fungicides are the most used
pesticides. But the frequency of their application is below standard. The low appli-
cation of pesticides led to the decrease in cocoa production. To avoid this reduction,
among the changes, farmers are now organising themselves in group to acquire and
apply pesticides and developing, from local botanical knowledge and pest manage-
ment strategies, mixture compositions of chemical pesticides and biopesticides (from
plant extracts).
In the new context of liberalisation of the cocoa and pesticides sector, it is necessary
to better diffuse good practices related to acquisition, storing, manipulation and ap-
plication of pesticides in view of promoting integrated pest management in southern
Cameroon.
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Evaluation of Land Conservation Measures in West Africa with
Remote Sensing, Possibilities and Limitations

HANS-PETER THAMM 1, MARKUS WALDEIER1, CHRISTEL WELLER-MOLOGUE2

1University of Bonn, Department of Geography, Remote Sensing Research Group, Ger-
many

2German Agency for Technical Cooperation (GTZ), PGTRN, Benin

The natural resources in West-Africa are under pressure. Fast growing population,
numerous migrants and changing climatic conditions result in deforestation and soil
erosion. As well, uncontrolled bushfires lead to a severe loss of nutrients. For protec-
tion of the environment and to secure food security, numerous development agencies
undertook projects to protect forests, address soil erosion and incorporate appropriate
fire management.
However, it is difficult to evaluate the success of these measures. Traditionally the
measures are evaluated by field campaigns, but this method is expensive, time con-
suming and cannot cover the whole area of intervention. Remote sensing offers a
better solution by observing wide areas at the same time.
In this contribution the possibilities and limitations of an evaluation of land conserva-
tion measures with remote sensing is presented. The research was carried throughout
different test sites in West Africa.
To evaluate the success of forest protection and anti erosion measures, time series
of LANDSAT images are utilised. Changes in the vegetation cover were detected
with different change detection methods like principal component and change vector
analyses, with the best fitting method for the specific conditions determined. Results
of that investigations were tested by intensive ground truth campaigns.
To fulfil a sustainable fire management, it is forbidden in several parts of Benin to
light bush fires after than a certain date to prevent nutrients being washed away with
the onset of the rainy season. With three LANDSAT images representing different
situations within the dry season, fire affected areas where detected by their spectral
signature. It was then possible to detect areas with “late fires” and locate the villages
which have broken the corresponding contracts. Also areas where fire is banned to-
tally can be supervised.
The investigation shows that change detection with high resolution remote sensing
is a suitable, efficient and comparatively cost-saving tool to evaluate the success of
measures for land conservation. Limitations are caused in general by insufficient
temporal, spatial or spectral resolution of the remote sensing scenes.
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Regeneration Potential of Indigenous Tree Species from Forest
Fragments in Exotic Tree Plantations in Ghana

DAMIAN TOM-DERY1, JOBST-M ICHAEL SCHROEDER2, REINHOLD GLAUNER2,
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1University of Hamburg, International Center for Graduate Studies, Germany
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The conversion of tropical forests into forest tree plantations is widely practised through-
out the tropics. Rather often the high expectations of economic and silvicultural
benefits from tree plantations fail and stands become abandoned. Concepts for a re-
valorisation and silvicultural improvement of these stands are mostly missing.
The Institute for World Forestry of the Federal Research Centre for Forestry and For-
est Products and the International Center for Graduate Studies, University of Ham-
burg in collaboration with DuPaul Wood Treatment Ltd., Ghana plans long-term field
research in forest plantations of the Ashanti region in Ghana. As a perspective it is
envisaged that the planted pure stands of Teak and Pine will partly be transformed into
heterogeneous stands enriched with indigenous tree species. Several forest fragments
with indigenous forest trees are still present in the area. The objective of this ongoing
study is to assess the ecological status of these forest fragments and to evaluate their
potential for natural regeneration and enrichment of the neighbouring plantations.
A tree inventory carried out as full sampling of the forest remnants revealed the ba-
sic stand information. After stratification into ecologically important groups, data al-
lowed the calculation of characteristic parameters indicating details of the stand struc-
ture and the tree species diversity. Emphasis was put on reproduction mechanisms
of the indigenous trees and the investigation of their seed dispersal. Especially birds
appeared to be a key factor for the seed distribution over short to medium distances.
Their presence and effectiveness was assessed. Thereafter the regeneration potential
could be evaluated for the forest fragments and neighbouring exotic species stands.
Based on these results silvicultural management recommendations were elaborated.
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NTFP in Tropical Forestry — Disappointed Expectations,
Undervalued Resources

M ICHEL BECKER

Albert-Ludwigs-Universität Freiburg, Institute of Forest Policy, Market and Marketing
Section, Germany

Expanded and improved commercialisation of non-timber forest products (NTFP)
will increase cash incomes of rural households in tropical countries, thereby moti-
vating local actors to conserve natural forests. This expectation has recurrently been
raised by environmentalists and development professionals over the past 15 years.
Notwithstanding the scarcity and erratic nature of data on NTFP extraction, on NTFP
business in individual countries and on trade at the global level, there is evidence
that NTFP indeed represent an impressive economic asset. However, more and more
researchers question the viability of NTFP economies and their contribution to the
conservation of tropical forests. Some of the sceptical arguments in this context are:

• Once NTFP become high value goods on national or international markets,
there is the risk of resource base overexploitation.

• Successful NTFP face competition from plantation products and other substi-
tutes.

• The bargaining power of rural households tends to be weak, so that they are
deprived of lucrative NTFP resources by external actors or only receive a meek
share of added value.

• Producer-to-consumer-chains of NTFP often are weak, so that NTFP commer-
cialisation fails to be successful. Deficits are identified especially at the early
steps of the chains, where rural households are directly involved and where
improvements are difficult to be realized.

The paper reflects these arguments against the background of recent empirical re-
search. It concedes that many of the expectations connected with the mobilization
of NTFP, as formulated at the end of the 1980s, definitely came out to be unrealis-
tic. Undoubtedly, however, the extraction of NTFP from natural tropical forests, their
processing and sale still offers prospects for improving the income of numerous ru-
ral households, at least during certain phases of regional development. There is the
unchanged challenge, though, to improve NTFP extractive economies in a way that
rural households involved participate in the benefits of change. Systematic analysis
of NTFP case studies helps to identify promising approaches on this way.
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Institutional and Technological Innovations in NTFP–Cluster
Promotion — The Case of the Bamboo (Guadua angustifolia)

Sector in Colombia
CHRISTIAN HELD, JOCHEN STATZ

Albert-Ludwigs-Universität Freiburg, Institute of Forest Policy, Germany

As part of an EU/INCO funded cross-disciplinary research project on “Sustainable Manage-
ment and Markets of Bamboo in Costa Rica and Colombia”, a marketing study served as a
starting point for a stakeholder and institutions analysis of the Colombian bamboo sector. In
the Colombia Eje cafetero (coffee belt) located between 1,000 and 1,800 masl in the inner val-
leys of the Colombian Andes, the native bamboo speciesGuadua angustifoliais the dominant
vegetation form. For local users it is the most common source of wood for day to day uses. The
existing 30,000 ha of Guadua (representing about 60 % of Colombia’s total bamboo resources)
are mainly distributed in small stands of a few ha on private property. Currently, the vast major-
ity of the bamboo harvested in the region (an average of around 30,000 m3 per year) is used in
temporary, auxiliary purposes in the construction sector with no significant value-added. The
world-wide coffee crisis of the 1990s and an earthquake in 1999 have led to a new appreciation
towards bamboo resources involving a large number of actors in the region. Against this back-
ground, meso-level actors, such as regional environmental authorities, research entities and
NGOs, but also independent bamboo experts try to launch a bamboo related innovation and
development process, building on comprehensive extension activities and the introduction of
new processing technologies. The intention, especially of the governmental actors, underlying
this process touches at socio-economic and ecological as well as socio-political aspects, includ-
ing aspects of public order and illicit drug production. The study analyses and evaluates the
behaviour and strategies of the wide arena of actors involved in the process, such as public and
private sector actors and micro-level producers and processors. The research clearly reveals
that the behaviour of actors can be adequately explained with the principles of transaction cost
analysis and bounded rationality affecting their participation in the process. Furthermore, the
capacity and willingness to co-operate is crucial to the whole process, but is not found amongst
a huge number of the affected actors in the sector. Therefore, the rules of interaction and in-
fluencing between actors were especially focused in this study. This insight might serve as an
important reminder to all those planning development processes and trying to induce innova-
tion processes in the non-timber forest products sector, where usually a much larger number
of actors is involved than in other productive sectors. Furthermore, it may help to understand
how the upgrading process from mere survival clusters to industrial clusters can be initiated
and guided.

Keywords: Cluster development, induced innovation processes, non-timber forest products
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Differentiation in Benefits from Forest Devolution in Daklak,
Vietnam

TAN QUANG NGUYEN

Humboldt-Universität zu Berlin, Department of Agricultural Economics and Social Sci-
ences, Germany

Proponents of devolution typically presume that local people benefit from devolution.
The rationale is that devolution provides local people with access to and control over
forest resources that make important contributions to local livelihoods. This paper
subjects this assumption to empirical analysis through a study of two villages in Dak
lak province, central high land of Vietnam, where (part of the) local forest has been
devolved to local ethnic people for long term (50 years) management. The study’s
main objective is to examine the (material) benefits generated by devolution of forest
for local households as a whole as well as the differentiation of benefits among lo-
cal households, including both recipient and non recipient groups living in the same
village.
The study gives attention to both the distribution of benefits and the mechanisms that
differentiate benefits between households. It employs qualitative as well as economet-
ric tools in the course of data analysis. In general, results from the study demonstrate
that benefits from forest devolution may significantly differ between villages. Devo-
lution has generated insignificant benefits from timber but significant benefit from
cultivable land in one village. By contrast, in the other village significant benefits
from timber but insignificant benefit from cultivable land were observed. In addition,
household displayed stark differences in their capacities to benefit from forest devolu-
tion. Power relations, wealth differences, and forest link (i.e. traditions and previous
production activities by local villagers with regard to the devolved forest) have been
the primary factors influencing the acquisition of benefits by local households from
devolved forests.

Keywords: Differentiation, forest devolution, power relation, Vietnam
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High Altitude NTFP Sub-Sector in Nepal — Opportunities and
Constraints for Livelihoods Improvements

NETRA BHANDARI

Georg-August-Universität Göttingen, Institute of Forest Management, Germany

Nepal with its peculiar convergence of topographic, climatic, and edaphic factors has
high floral diversity as well as unique ecosystem diversity. High mountains of Nepal
are home to a diverse range of high-value non-timber forest products (NTFPs). NTFPs
of Nepal Himalaya are of critical importance to hundreds of thousands of rural people
as sources of nutrition, health care, raw materials and cash income. It is further critical
to the poor as they are the ones mostly involved in the collection of NTFPs.
NTFP sub-sector in Karnali has unique features. Transportation of NTFPs is solely
based on airlifting by plane or helicopter to Nepalganj and then to India. Almost
all the traded NTFPs are exported to India in raw form, while some value additions
are being tried within the region in an attempt to obtain better prices. The lack of
NTFP management and the increasing national and international market demand en-
couraging intensive harvesting are leading to a decrease in the diversity, quality and
availability of the NTFPs. In turn, it affects seriously the plant biodiversity and local
collectors, who depend heavily on NTFPs to meet their basic needs.
This paper identifies and analyses opportunities and challenges in the NTFP sub-
sector in terms of political, economic, social and resource dimensions and suggests
priorities for livelihoods improvement opportunities from the sustainable management
and optimum use of NTFPs. It is based on authors’ discussions with stakeholders at
national and district levels, local government bodies, community forest user groups,
field observations in Karnali zone of Mid-Western Nepal. This paper explains the
opportunities and constraints in policy, regulations and practices; the NTFP resource
base distribution and occurrence; utilisation pattern of NTFPs; collection and man-
agement practices of NTFP resources; processing, trade and market channels; and
equity aspects NTFP sub-sector in Nepal and it concludes with the possible areas of
leveraged interventions in the sub-sector.

Keywords: Community forestry, livelihoods, Nepal, non-timber forest products, stake-
holder analysis

Contact Address: Netra Bhandari, Georg-August-Universität Göttingen, Institute of Forest Manage-
ment, Büsgenweg 5, 37077 Göttingen, Germany, e-mail:nbhanda@gwdg.de

308

nbhanda@gwdg.de


Subsession 4b: Forestry and Non-Timber Forest Products — Posters

Afforestation of Private Land in the Ashanti Region of Ghana —
Experiences withTectona grandis

JOERN ACKERMANN1, JOCHEN HEUVELDOP1, REINHOLD GLAUNER2

1University of Hamburg, Chair of World Forestry, Germany
2Federal Research Centre for Forestry and Forest Products, Institute for World Forestry,
Germany

The Ashanti region in Ghana is located in the transition zone between savannahs and
moist deciduous tropical forest and shows a distinct dry season. Although Teak (Tec-
tona grandis) is not a natural species in Africa, its growth performance is exception-
ally good. A lot of experiences with plantation establishment exist and a “best practice
guide” has been drafted. However, plantation establishment of private investors is dif-
ferent to those working on government land with donor money. The involvement of
local chiefs is a key-issue that many plantation managers have underestimated. Thus,
fire is a major thread to young plantations. DuPaul Wood Treatment Plant has mean-
while seven years of experience in planting teak. A small plantation near Papasi
is assessed in terms of vegetation classification, assessment of timber resources (in
quantitative and qualitative terms), the description of soil and site conditions, and the
chemical analysis of soil conditions.
The Papasi plantation is approximately 202 ha in size, whereof 67.5 ha are covered
with one to seven years old Teak stands. Most of the rest is presently under agricul-
tural use (72.5 ha) by the surrounding villages. An area of 17.8 ha is grassland and
around 5 ha compromise of natural forest fragments. A post-inventory stratification
was carried out which subdivided the stands into “older stands” (planted 1996–1999)
and “younger stands” (planted 2000–2002). In all strata, fires in the dry seasons and
poor weed management resulted in a high mortality rate (42.5 %) and poor tree quali-
ties. An additional stratification was carried out to subdivide into “poor” and “better
stands”. The growing stock of the “better stands” ranged from 87 m3/ha for seven
years old stands to 30.96 m3/ha for 5 years old stands. The mean annual increment
ranged from 14.5 m3/ha·yr to 6.19 m3/ha·yr. The timber quality assessment identified
only 22 % of the stems as pole or saw timber quality, 78 % had to be categorised as
firewood or wood for rural constructions purposes.
Based on these results, a silvicultural management concept is elaborated to increase
the portion of stands with better growth and quality.

Keywords: Ghana, growth, silviculture, teak
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A Few Important High Altitude — High Valued Non-Timber
Forest Products from Nepal

NETRA BHANDARI

Georg-August-Universität Göttingen, Institute of Forest Management, Germany

Nepal is rich in green vegetation, herbs, and mineral wealth. The flora of Nepal
consists of some 7,000 species of vascular plants of which 252 are endemic. There
are more than 75 vegetation types spread across an area of 147,181 square kilometers.
More than 700 species of medicinal plants grow wild in the country, majority of which
are used in folk herbal remedies. More recently traded in relatively large quantities,
NTFPs have had traditional food, medical and ritual uses in Nepalese communities.
Every year, over fifteen thousand tons of NTFPs representing some 100 species are
harvested from the wild for commercial and industrial purposes.
This poster provides the brief description on distribution, ecology, habitat, uses, used
parts, market information and conservation status of six high valued-high altitude
NTFPs from the Nepal Himalaya. Which includes Rockfoil (Bergenia ciliata), a rhi-
zomatus medicinal plants used for fever, kidney stone and fracture treatment; Yarsa-
gumba (Cordyceps sinensis), a most expensive fungus fetching upto 1000e per kg
dried product in the local market; Spikenard (Nardostachys grandiflora), an aromatic
plant which has been processed at the local level enterprises; Chiraito (Swertia chi-
rayita), an expensive medicinal herbs sold in local market and used as medicine for
headache; Salep or Orchid (Dactylorhiza hatagirea), which is banned for collection,
distribution and trade by the government of Nepal; Morel (Morchella conica), one ex-
pensive and well exported mushrooms; Indian rhubarb (Rheum australe), one of the
species used for food and also being traded; Indian Valerian (Valeriana jatamansii),
an aromatic species which is processed by the locally based enterprises.
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Grewia tenax— A Potential New Small Fruit for the Sudan
KAMAL EL-SIDDIG1, BASHIR A. EL-TAHIR2, GEORGEBERT3

1Arid Land Research Center, Division of Plant Eco-Physiology, Japan
2Agricultural Research Corporation, El-Obeid Research Station, Sudan
3Humboldt-Universität zu Berlin, Department of Fruit Science, Germany

Of the estimated one million plant species worldwide, only a minute fraction serves as
food, medicinal and industrial sources. Most of these crops were domesticated thou-
sands of years ago and have been the subject of much global interest in research and
development. The remainder, which comprises a vast array of plant species, remains
largely neglected, although they often play a major role in subsistence consumption
and/or income for the rural populations. This may very well be the case with the
small-leaved white crossberry,Grewia tenax(FORSK.) FIORI. It is a fruit-producing
deciduous, tropical shrub or tree, widespread in semi-arid and sub-humid tropical cli-
mates. In spite of its potential, which is well recognized, commercial plantations in
the Sudan are practically nonexistent. Wild plants are continuously being used to meet
the growing commercial demand for the fruit. Recently, alternative and potentially
high-value cash crops are being sought for their potential to help supplement the in-
comes of small farmers who are currently dependent upon growing and selling millets,
sorghum, sesame and groundnut.G. tenax, has often been cited as prime candidate
for domestication as a useful horticultural plant. One major factor hampering this de-
velopment is the limited and scattered knowledge available on this species. Therefore
the purpose of this poster is to highlight the importance of this species by assembling
existing information on its biology and horticultural characteristics. It is hoped that
this information will contribute to: (1) providing information on different aspects of
the species in a readily available form, (2) detecting existing gaps in available knowl-
edge, and (3) identifying constraints to its domestication and commercialization and
indicating possible solutions.

Keywords: Arid and semi-arid, commercialization, domestication,Grewia tenax, un-
derutilized fruit
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Drought Tolerance ofGrewia tenax— A Potential New Small
Fruit for the Sudan

KAMAL EL-SIDDIG1, GEORGEBERT2, SHINOBU INANAGA 3

1Arid Land Research Center, Division of Plant Eco-Physiology, Japan
2Humboldt-Universität zu Berlin, Department of Fruit Science, Germany
3Tottori University, Japan, Division of Plant Eco-Physiology, Japan

Grewia tenax, a fruit-producing shrub, is considered a prime candidate for domestica-
tion and commercialisation as a new crop for the semi-arid regions of the Sudan. It
occurs on a large area, regenerates well, and is traditionally protected during clearing
and favored by farmers. Ecologically, it can withstand environmental stress more eas-
ily than annual crops and thus make an important contribution to sustainable produc-
tion without needing expensive inputs of water or fertiliser. The fruit is an important
economic commodity, both locally, where it is used as food and folk medicine, and
internationally, where it has great export potential for use in food and pharmaceutical
industries. However, most of fruit production results from gathering activities. Shrub
populations are wild and annual fruit yields are erratic and variable due to increased
pressure from agriculture, drought, and predation.
Drought is a major abiotic stress that severely limits crop production in arid and semi-
arid areas. The characterisation of water relations and growth is a prerequisite for
subsequent selection and genetic manipulation of drought tolerance. In this project,
we examined different provenances ofG. tenaxwith the objective of identifying the
specific mechanisms at the whole-plant and cellular levels responsible for drought
tolerance. The material under study covers a wide range of climatic and edaphic con-
ditions. Results show a range of responses to different drought intensities suggesting a
high degree of plasticity in response to water deficits. Drought-tolerant provenance is
characterised by low stomatal conductance, high osmotic adjustment, extensive root
growth and small reduction in leaf growth under water stress conditions.

Keywords: Drought tolerance,Grewia tenax, growth, leaf gas exchange, underuti-
lized fruit, water relations
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Quality Aspects of Honey Locally Processed and Marketed in
Uganda — Implications for International Markets

J. D. KABASA1, D. NABAKABYA 2, UDO TER MEULEN3

1Makere University, Physiological Sciences, Nutrition Laboratory, Uganda
2Makere University, Department of Food Science and Technology, Uganda
3Georg-August-Universität Göttingen, Institute of Animal Physiology and Nutrition, Ger-
many

Honey is of growing economic importance worldwide. Maintenance of natural honey
quality developing countries is essential for premium price markets and in protecting
consumers from potential health hazards. This study assessed the quality of locally
processed and marketed honey (branded and unbranded) across major retail groups
(supermarkets, hawkers and stall markets) in Uganda. The honey moisture content
MC), free acidity (FA), diastase number (DN), hydroxymethylfurfural (HMF), water
insoluble solids (WIS) and total acidity (TA) were analysed.
Significant (p < 0.05) differences in HMF concentrations and DN among branded
honey types were observed. However, there were no differences (p > 0.05) in MC,
FA, TA and WIS values of all brands studied. While 80 % of the brands had MC and
HMF values meeting the Uganda and Codex Alimentarrius quality standards, only
60 % had the required DN qualities. With regard to the European market standard,
only 40 and 20 % of brands would qualify in terms of HMF and DN restrictions,
respectively.
With respect to Uganda’s and international standards, retailed honey qualified only
in MC and HMF. Free acidity, DN, and WIS were the main bottlenecks to honey
quality in Kampala’s retail groups. For the European market, honey from Kampala’s
retail groups only qualified in moisture content. From the international (Codex Ali-
mentarius and EU) standards standpoint, the brands only qualified in MC, HMF, DN
and WIS. It was concluded that supermarket honey is superior to Stall- and Hawker-
marketed honey. For Uganda’s honey to make it to the international markets, it is
recommended to enforce quality standards at all levels of honey production, process-
ing and marketing.
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Adaptive Cluster Sampling in NTFP Research
M IRCO MEIER1, JÜRGEN HUSS1, JOCHEN HEUVELDOP2, JOBST-M ICHAEL

SCHROEDER3

1Albert-Ludwigs-Universität Freiburg, Institute for Silviculture, Germany
2University of Hamburg, Chair of World Forestry, Germany
3Federal Research Centre for Forestry and Forest Products, Institute for World Forestry,
Germany

In natural tropical rain forests the relative abundance of certain species is relatively
low (< 5 individuals per hectare). Due to individual dispersal patterns or site changes
on the micro level some of these species tend to occur in groups. Ordinary forest
inventory designs are ineffective in analysing the abundance and spatial distribution
of rare, clustered species.
A cooperation project of the University of Freiburg with the Federal Research Centre
for Forestry and Forest Products was carried out with the objective to compare the
effectiveness of an adaptive cluster sampling with primary and secondary units and
an ordinary strip sampling. The data recording was carried out in a secondary tropical
forest in central Cameroon and was conducted with chosen NTFP species.

Keywords: Cameroon, geographic information system, management plan, non-tim-
ber forest products
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Ecology and Socio-Economic Importance of Shortened Fallows in
Southern Cameroon — Productivity of Selected High-Value

Species
MARTINE P. NGOBO, STEPHAN F. WEISE

International Institute of Tropical Agriculture (IITA), Humid Forest Ecoregional Center
(IITA-HFC), Cameroon

The major indigenous key productive fruit trees identified by farmers throughout the
humid forest zone of southern Cameroon includeCoula edulis, Dacryodes edulis,
Irvingia gabonensisandRicinodendron heudelotii. A study was undertaken to char-
acterise the phenology of non-timber forest species in a fallow farming system of
southern Cameroon, and to examine the phenological patterns in relation to land use.
Leaf flushing, flowering and fruiting phenology of each study species were investi-
gated and patterns of fruit production monitored. Results from this study will lead
to recommendations for the design of appropriate conservation and management de-
cisions and plans that will improve the productivity and guarantee the sustainability
of shortened fallows in the area. Three land use types were defined: short fallows (of
less than 7 years old), medium-term fallows (of 7–10 years old) and long-term fallows
(of more than 10 years old).Coula edulis, Dacryodes edulis, Irvingia gabonensisand
Ricinodendron heudelotiiwere recorded at very low density values in fallow lands
of the study area (< 10 individuals of more than 10 cm dbh), suggesting the need
to develop preferential management of regeneration for these species. Apart from
leaf flushing, flowering and fruiting phenology of these species were seasonal, with
irregular flowering/fruiting observed for someD. edulisand I. gabonensisindividu-
als over the two years of monitoring. Fruiting was concentrated between July and
October (and up to January forR. heudelotii), coinciding with the rainy season. An
individual of C. edulis, D. edulis, I. gabonensisandR. heudelotiiproduced, on av-
erage, nearly 236 fruits (9.6 kg fresh weight in 2001, 335 fruits and 11 kg in 2002),
235 fruits (12.5 kg in 2001 and 801 fruits, 51 kg in 2002), 547 fruits (72 kg in 2001
and more than 2002 fruits, 133 kg in 2002), 2018 fruits (72 kg in 2001), respectively.
Regression analyses showed that tree size parameters are correlated with fruit produc-
tion for some species, but generally, do not explain an important pat of the production
data of the study species (r2 < 60 %).
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Alternative Income Generation Using Non-Timber Forest
Products (NTFPs) in the Huascayacu Native Community, Alto

Mayo, San Martin, Peru
ALICIA RONDON CHICCHON1, UWE MUUSS2

1Georg-August-Universität Göttingen, Institute of Tropical Silviculture, Germany
2Georg-August-Universität Göttingen, Tropenzentrum, Germany

The Aguaruna community of Huascayacu is located in the district of Moyobamba,
north-west of Peru. In spite of the fact that physical and legal property delimitation
has already been assigned by the state, the community is facing the threat of violation
of their property by settlers due to pressure of migration. Moreover, there are indica-
tions that the native people are adapting customs from the settlers e.g. slash and burn
to facilitate agriculture or the rearing of livestock. This leads to short-term benefits,
but is devastating for efforts towards forest conservation and brings about changes in
their traditional way of life. Nowadays, the community of Huascayacu uses wood and
coffee for income generation, only. However, dealing in timber generates insignifi-
cant economic income and the revenues from coffee cultivation on a volatile market
are an unreliable source of income. The principal aims of this study were (1) to gather
information regarding the use of non-timber forest products (NTFPs) by the local peo-
ple, (2) to determine future possibilities for sustainable use and for commercialisation
of NTFPs, and (3) to make suggestions for alternative income generation employing
“traditional species”. To achieve these goals interviews were carried out at the Huas-
cayacu Community (covering 70 % of the households) and in local markets, with
special emphasis on big cities where the products may be marketable. Information
about the abundance and distribution of the species was taken from the forest inven-
tory and from the biodiversity analysis elaborated previously. Botanical samples were
identified at the Herbarium of the University of Agraria La Molina, Lima, Peru.
Combining socio-economic information about the uses and marketing of NTFPs with
the biological data taken from the sources mentioned above, appropriate NTFPs such
as fruits, seeds, vines and medical plants were identified. Furthermore, the local con-
sumption of these plant products was measured, to determine the surplus which could
be traded. Finally, some recommendations for the different silvicultural treatments
that should be applied to the target species are explained. We expect to make strong
suggestions for alternative income generation using NTFPs in order to benefit the
Huascayacu Native Community.
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Non-Timber Forest Product and its Role in the Local Economy —
The Case of Bandhavgarh National Park, India

PUJA SAWHNEY, STEFANIE ENGEL

University of Bonn, Center for Development Research (ZEF), Germany

Non-timber forest products (NTFPs) play a major role in sustaining livelihoods of
people in rural areas. In a country like India, with has more than half of it’s popula-
tion living in rural areas and a large tribal population, reliance on forest products for
meeting their daily requirements and income generation is crucial. The term NTFP en-
compasses a wide range of forest produce including fruits, nuts, berries, honey, seeds,
grasses, gums & resins, medicinal plants and fuelwood.
This poster makes an attempt to show the degree of reliance of people on NTFP col-
lection and it’s role for the survival of the people. This is done through a case study of
people living in Bandhavgarh National Park, India, based on a field study conducted
in 2001. The study revealed that the majority of the sampled households (97 %) col-
lected NTFP. Besides being an important food source for people and their livestock,
NTFP collection also contributed substantially to household income (26 %). Of the
six sources of income for the people living inside the park including agricultural pro-
duction, livestock rearing, working for the forest department, working outside the
park, other alternative sources of income, NTFP collection comprised the most impor-
tant source of income along with work for the forest department. As it is a national
park, NTFP collection was banned in the park in 1990 but the government was forced
to restart the collection of NTFP in the area in view of the importance of NTFP for
people living in and near the park.

Keywords: Bandhavgarh national park, India, local people, non-timber forest prod-
ucts
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The Role of Root and Tuber Crops in Enhancing Development in
the Coastal Region of Cameroon

RUDOLF TAFON

University of Nigeria, Department of Geography, Nigeria

A wise planning and management of natural resources so as to secure their sustain-
ability to ensure continuity of supply while maintaining and enhancing their quality,
value and diversity attain rural development. Environmental degradation is highly
contributed by the activities towards food production mostly by the local populace
who are much engaged in agriculture for their livelihood. Their activities expose
the soil surface during tillage which increase desertification, destroy virgin forests,
and land. Such acts results in shifting cultivation which alters ecological balance of
species, frequently contaminating water bodies with the farm chemicals often applied
to boost production thus greatly contributing to environmental degradation which had
been escalating in the past two decades and poses threat to increase in future. A large
population of Cameroonians practice subsistence farming and yet a high level of food
insecurity still prevails with low economic returns. Most farmers cultivate cereals,
which forms 50 % of the first ten staple food in the area.
Root and tuber crops can contribute tremendously in redressing the odds cited with the
concentration on cereal crops for their staple food. The potentials of the crops to more
than double its production will go a long way in contributing to feed the 40 million
Africans who are hunger striven. The potentials of these crops include: ability to grow
compared to cereals, ability to grow in humid and sub-humid tropics with marginal
soils thus serving as a better risk in environments where drought is a threat, minimal
release of methane to the atmosphere compared to cereals, provide broader leaves
that can be prepared as soup and which also serve as soil cover, minimal requirements
of farm chemicals, relatively pests and diseases free, relatively higher productivity
and highly efficient of edible carbohydrates. Harvesting, transportation and storage
technology are constraints that limit the cultivation of the crops, which if overcome,
could replace the other fraction occupied by cereals, which will boost production and
environmental sustainability hence improving the lives of the local populace.
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Tree Growth Dynamics of Two Natural Secondary Gallery Forest
Stands in West Yen Tu Reserve, Northeast Vietnam
VU THI QUE ANH1, MARTIN WORBES2, RALPH M ITLÖHNER1

1Georg-August-Universität Göttingen, Institute of Silviculture. Section II, Germany
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The gallery forests are described as the generally narrow patches of woodland running
along edges of watercourses and banks of lakes. The forest type forms an important
habitat for terrestrial fauna and serves as a food source for aquatic fauna. Furthermore
it has a function as buffer zone in controlling water supply and erosion. Despite the
important ecological role in water protection as a shelter for associated fauna, in bio-
diversity conservation, in the contention of erosive processes for the region, gallery
forests in Northeastern Vietnam are continuously degraded by anthropogenic activi-
ties. Thus, promoting thein-situ bio-diversity conservation needs to be intensified
and associated with multi disciplinary knowledge. Whereby, not only vegetation com-
position, structure and dynamics of the gallery forests, but also their reaction toward
the site condition were elaborated. Because of the lack of basic knowledge about the
study areas tree ring analysis is meaningful for describing and interpreting the stand
and tree dynamics and development.
In two natural secondary gallery forest stands in Northeastern Vietnam, the inventory
was conducted on transects (10×50 m) along two rivers, which are located in the wa-
tershed area of Luc Nam river belong to the West Yen Tu reserve. In 40 transects with
total area of two hectares all the trees with diameter at the breast height (DBH) over
five cm are included. For tree rings analysis five dominant tree species in two study
sites (Erythrophloeum fordiiOLIVE ., Castanopsis indicaA.DC, Pygeum arboreum
ENDL., Lithocarpus ducampiiA. CAMUS andMischocarpus oppositilolius(LOUR)
MERR.), which show distinct annual rings, were selected. 70 trees were cored at the
height of 1.3 m with increment corers and analysed using standard dendrochronology
methods in Göttingen. The objectives of this research is to investigate the relation
between annual tree rings and precipitation and growth dynamics of dominant tree
species.
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Sustainable Cork Production in Changing Mediterranean
Agroforestry Systems

ANDREAS VOTH

University of Vechta, Institute for Spatial Analysis and Planning in Areas of Intensive
Agriculture (ISPA), Germany

Mediterranean forest ecosystems play an important role in the conservation of soil and
water resources and in rural economies. Large areas have been degraded and must be
restored, but others show models for sustainable management in woodland systems
able to prevent a further loss of biodiversity and resources. The importance of persist-
ing traditional land-use systems compatible with the conservation of Mediterranean
forests is increasingly recognised by rural development and environmental policies.
Western Mediterranean oak forests are the result of a long process of transformation
by human activities and demonstrate that a sustainable balance between trees, crops
and cattle is possible. Different types of evergreen cork and holm oak woodlands are
modified and maintained by constant human intervention in local agroforestry and
sylvopastoral systems showing a great variety of products, as well as a high level of
biodiversity. The contribution presented here deals with the cork oak (Quercus suber)
as an outstanding element of a complex, multifunctional and changing land-use sys-
tem. In those areas of Portugal, Spain and Maghreb countries, where cork production
is concentrated, cork harvesting is of fundamental socio-economic importance, gen-
erally together with different complementary activities. Controlled cork stripping at
regular intervals is possible without damage to the tree. The cork bark constitutes one
of the most important non-timber forest products world-wide. Growing environmen-
tal awareness has raised economic interest in cork as a natural, renewable, biodegrad-
able and recyclable product with a large number of applications. Nevertheless, the
cork sector and the agro-sylvo-pastoral system as a whole suffer various problems,
mainly related to recent changes of external conditions. There is a need for innovative
adaptation in all segments of the cork production chain. A regeneration of cork oak
woodlands and a higher qualification of labour are as important as technological and
organisational innovations in industrial transformation and marketing. Great efforts
are indispensable to stop the decline of traditional land-use systems, which also in-
corporate new production and service activities in a Mediterranean rural landscape of
extraordinary attractiveness and socio-economic and ecological value.

Keywords: Mediterranean agroforestry systems, subtropical oak woodlands, cork
production, sustainability
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Sustainable Forest Management in Amazonia Based on Tree Ring
Data

MARTIN WORBES, JOCHEN SCHÖNGART

Georg-August-Universität Göttingen, Institute of Agronomy in the Tropics, Germany

Sustainable management of forest is in international discussion as one attempt to pro-
tect tropical forests ecosystems. Many criteria and indicators are developed for the
certification of such systems. The key-indicator however is the wood increment of
trees and of forest stands, its knowledge is poor. Estimates are vague and vary consid-
erably in dependence of species, site and measurement method.
Growth rates and ages of tropical trees often give occasion to controversy discussions
due to the assumed absence of annual tree rings. In fact the existence of annual rings in
tropical trees under seasonal precipitation conditions is proven since the beginning of
our century. The trigger for the annual growth period is either a periodical inundation
as it occurs in the annually flooded areas of great streams or periodical dry periods
of two or three months as they occur in most non flooded areas in the tropics, even
close to the equator. The seasonal climate type with one distinct dry season is widely
distributed in the humid tropics.
In a reserve at the middle Amazon close to the city of Téfe the Institute Mamirauá
develops in co-operation with the local inhabitants management plans for sustainable
use of the natural resources and concepts for the protection of rare animal and plant
species. One important part is the plan for sustainable forest management. This
includes the investigation of growth behavior of timber species by means of tree ring
analysis. The modelled growth patterns show a high variation in radial, volume and
biomass increment. The model indicates an optimal period for logging between the
peaks of current and mean volume increment. The cutting cycle in the reserve is
presently limited to 25 years for all species. Our results show that the cycles must
be adapted specifically to avoid overexploitation of the slow growing and to allow
economical use of faster growing species. The investigation can be used as a model
for the estimation of sustainable wood growth in other tropical forest ecosystems.

Keywords: Sustainable forest management, tree rings
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The Scale Issues in Assessing Matter Fluxes and Balance In/out
Agro-Ecosystems
PIERRE HIERNAUX

University of Hohenheim, Centre for Agriculture in the Tropics and Subtropics (Tropen-
zentrum), Germany

Define the boundaries of the agro-ecosystem and that of its components, and precise
the time step considered when assessing matter fluxes within, or in-and-out, agro-
ecosystems seem common sense. Unfortunately, it is not systematically done, often
just because it is felt trivial and remains implicit, or because of complex interactions
between intervening processes organised at various spatial and temporal scales.
Recent attempts to assess C, N, P, and sometimes K, fluxes and to calculate their
balances in savannah agro-ecosystems of South Saharan Africa have implicated both,
the multi-scale pattern of heterogeneity of the natural resource, and the multi-layered
pattern of land use and tenure systems. High local diversity is related to geomor-
phologies inherited from alternant arid and humid periods during the quaternary and
their impact on rain and nutrient redistribution in the landscape. Contrasts are en-
hanced by the strength of single-season tropical rainfalls, and by the selective land-
use. Farm-household and village communities constitute the main scales at which
natural resource management and agriculture production are organised. However, the
geographical attributes of these scales are not straightforward. Indeed, property rights
in rural areas largely bear on the traditional usufruct and access rights attached to
the different products and not to the land. The rights to crop are generally separated
from the rights to manage and use grazing resources, including those of the stubbles,
and also separated from gathering rights that may differ with the product gathered.
Grazing rights are communal, spatially organized from key resources: water points,
livestock path and resting spots. They are not exclusive and are organised through
calendar and priority access negotiated between stakeholders.
The challenging overlay of complex and dynamic land use pattern over heterogeneous
landscapes is now eased by the development of GIS software. Because of different
time scales and many decision makers involved in the management of natural resource
GIS are associated with mathematical modelling to assess matter fluxes and balances.
The performances and limits of GIS and mathematical models to solve the scale is-
sues in these assessments are discussed and recommendations made for further devel-
opments.

Keywords: Matter fluxes, agro-ecosystem, land use patttern, GIS
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Environmental Impact and Socio-economic Incentives of
Contrasting Land Management Systems in Southern Namibia

MARIAM AKHTAR-SCHUSTER1, BERNADETTE BOCK2, THOMAS FALK 2,
M ICHAEL K IRK2, UTE SCHMIEDEL1, CHRISTINA WOLKENHAUER1

1University of Hamburg, BIOTA-Southern Africa Project, Germany
2Philipps-Universität Marburg, Institute for Co-operation in Developing Countries, Ger-
many

Marked fence-line contrasts are ocular outcomes of the effects of different natural re-
source managements in the dryland rangeland of southern Namibia. Within the frame-
work of the interdisciplinary BIOTA Southern Africa project, comparative investiga-
tions were carried out on a pair of permanently marked Biodiversity Observatories at
the Gellap Ost Research Station and the neighbouring Nuwefontein Communal Land.
Results show that on the historically more intensively used communal farm there is
an overall decline in perennial vegetation, especially within low-growing life-forms.
Short-term annual growth in the rainy season is followed by extensively barren sur-
faces during the dry season. In direct vicinity, the site on the governmental Research
Station looks intact. The access of livestock to the camp is timely restricted and indi-
cator plants are regularly monitored in order to prevent overgrazing. Overall stocking
rates are low also because of missing economic incentives due to fixed budgeting.
These circumstances ensure a dense grass-cover throughout the year. The state of the
natural resources on both sites is strongly influenced by present and past motives, ac-
tions and constrains of land users as well as other stakeholders, population pressure
and the change in incentives set by institutions, such as the (re-)distribution of prop-
erty rights. In particular, the shift of rights and governance away from local users
to government authorities as an outcome of apartheid-related policies and incomplete
reforms has led to a situation where practised communal resource management is un-
able to rehabilitate degraded rangeland and to maintain biodiversity. Apart from the
human impact on changing biodiversity the effects of degradation on farmers liveli-
hoods have been investigated. The general decline in self-generating natural capital
and the increase in the seasonal fluctuation in available biomass increases the risk for
farming making additional sources of income indispensable. In the observed commu-
nities, multifunctionality of livestock keeping lost importance resulting in decreased
pressure on resources as well as reduced incentives to maintain them. Based on a
participatory approach, and firmly embedded in local realities, interdisciplinary inves-
tigations into the socio-economic processes and ecological effects of various land use
systems will form the basis for proposing biodiversity maintenance strategies.

Keywords: Biodiversity, biomass, fence-line contrast, governance, land use, Namibia,
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The Taï Region Project on Hydrology — Input and Pathways of
Nutrients in a Watershed in Western Côte d’Ivoire — A

Comparison between Forest and Cocoa Plantations
ELKE FISCHER

Georg-August-Universität Göttingen, Landscape Ecology, Germany

The Taï region project on hydrology was initiated in April 2001. Within an active
cooperation between the Landscape Ecology unit of the University of Göttingen and
CURAT of the University of Abidjan two main aims are pursued: 1. The character-
ization of nutrient pathways of the agricultural dominated part of the watershed in
Western Côte d’Ivoire and 2. the development of a new method to evaluate water qual-
ity in the tropics. The investigation site and instrumentation covers three investigation
plots (forest and two cocoa plantations) at the Eastern border of Taï National Park.
On each plot inputs and pathways of nutrient ions, organic carbon and nitrogen species
are recorded, encompassing precipitation and throughfall concentrations, as well as
measurements of the soil water (in 25, 65 and 105 cm depth), the ground water and
the surface water export.
In addition to the soil investigations, surrounding land use is classified using satellite
imagery. Besides, local people were interviewed giving a survey over crops and agri-
cultural practices. Preliminary results concerning nutrient inputs and characteristic
pathways within the ecosystem are presented, as for example following the pathway
of magnesium (Mg) at the forest plot giving mean values. A significant increase
of Mg occurred from precipitation (0.07 ppm) to throughfall (0.59 ppm) (leaching)
up to the upper soil horizons (0.81 to 1.14 ppm). The passage of the rooting zone
(0.42 ppm) led to a significant decrease which is likely due to root uptake. Resulting
from mineral weathering processes and superficial input a further increasing step is
detected between groundwater (0.06 ppm) and river water (1.91 ppm). These effects
may also be responsible for the very high concentrations of sodium (up to a mean
value of 80.5 ppm in 65 cm depth) found in soil solutions of all depths for both forest
and cocoa plots. Potassium significantly shows an increase due to leaf leaching (e.g.
cocoa 1) from precipitation (0.35 ppm) to throughfall (3.85 ppm). The high concentra-
tions of potassium within river water (1.27 ppm) is considered to result mainly from
direct input of organic material by dense river bank vegetation.

Keywords: Cocoa, Côte d’Ivoire, nutrient pathways, tropical rain forest , water and
nutrient cycle
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Spatial Patterns of N2-Fixing Legumes in Secondary Forests
CHRISTOPHGEHRING, SOOJIN PARK , MANFRED DENICH, PAUL L. G. VLEK

University of Bonn, Center for Development Research (ZEF), Germany

Slash-and-burn agriculture relies on the regeneration dynamics of secondary fallow
regrowth to recuperate the productive potential lost in the burn and short cultivation-
phase. Losses are particularly heavy for nitrogen, both to the atmosphere and via
nitrate leaching. Biological nitrogen fixation (BNF) by legume-rhizobia symbiosis
is the main pathway for secondary forests to recuperate these losses and satisfy N-
needs during the biomass buildup. However, our knowledge on BNF remains inse-
cure, since the15N natural abundance method fails to quantitatively estimate BNF in
tropical forests. Research on BNF needs to meet with the heterogeneity and complex-
ity of these forests, the present study pursues the spatial pattern of legume-BNF along
secondary forest succession.
Research was conducted in a 15-site (7.9 ha) chronosequence of 2- to 25-yr.-old fallow
regrowth in Central Amazonia. We mapped all legume plants>50 cm height, allomet-
rically estimated their biomass, and identified>98 % of them to the species-level. Fo-
liar δ 15N-signals of potentially N2-fixing legumes and of selected non-legume species
were obtained by spatially systematic sampling.
Visual assessment of maps reveals an irregular distribution of potentially N2-fixing
legumes throughout succession and suggests clustering at short to mid distances and
random distribution beyond. Point pattern analysis confirms these observations, in-
dicating maximum clustering at 5–10 m distance on all sites and for most species.
Legume vegetation is organized at the species-level and species-grouping by genus or
growth form obscures such patterns. Spatial organization apparently also changes sys-
tematically along succession, as demonstrated for the common liana speciesMachae-
rium hoehneanumDUCKE (Papilionoideae).
The spatially aggregated distribution of potentially N2-fixing legumes gives room to
the hypothesis that BNF is likewise irregularly distributed. We investigate the spa-
tial pattern of BNF by interpolating the foliarδ 15N-signals of potentially N2-fixing
legumes and of non-legume reference plants. The resulting BNF-estimates are irrele-
vant in absolute terms, but nevertheless indicate that BNF is concentrated in small to
mid-sized ‘hotspots’. Such BNF hotspots are expected to affect vegetation and topsoil
in their surroundings and to form microsites with elevated N-turnover.
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Changing Tropical Diversity of Marine Systems in Panama
GABY HOEBART

GTZ-Consultant, TOEB (Tropical Ecology Support Programme),

Marine and coastal biodiversity is one of the programmes of the Convention on Bio-
logical Diversity (CBD). Corals are endangered world-wide, estimations end of 2000
were that approximately 27 % of coral-reefs are destroyed already. This poster demon-
strates the situation of the coral reefs at the archipelago of Bocas del Toro in the tropi-
cal climate of the Caribbean coast of northwest Panama. In April 2000 three different
research spots of healthy and dying patch reefs were examined closely in their rich-
ness of species and grade of destruction by sedimentation and the growth of seaweed.
The reefs showed the signs of severe degradation.
The factors endangering the coral reefs are extensive banana plantations wide-spread
in the region being the cause for loads of sediments and pesticides which are washed
down the rivers into the sea and damage the corals in their biological processes. After
harvesting, the banana industry is shipping the fruits for the export overseas conserv-
ing them with chemicals. Contamination by oil originating from the ships and also
by diesel from the numerous small boats being the only mean of transport between
the islands and the mainland endanger the sea water. With the beginning of tourism
since about 1997 an uncontrolled infrastructure development began. Construction ac-
tivities and deforestation on the islands lead to additional sedimentation deteriorating
the light conditions. Poison from inadequately detoxified waste and nutrient entries
with the waste water disturb the ecological balance of the sea. The consequences of
a heavy earthquake in 1991 accelerate the already worsening situation of the patch
reefs due to geomorphological changes on the mainland resulting in further sediment
loads. Warming of the sea temperature during El Niño events in the last decade lead
to coral bleaching and illnesses caused by bacteria.
The results indicate the strong need to develop a management plan for the region. A
sustainable management strategy has to comprise physical measurements against soil
erosion, e.g. agroforestry as an alternative land-use form, and anthropogenetic solu-
tions like the development of ecological tourism in combination with a consequent
environment policy. Only by conserving the marine resources the local population
has a long-term economic and social basis to live on.
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Environmental Implications of Fuelwood Extraction and Gender
Roles — Farmers’ Perception of Sustainable Forest Management

in West Africa
S. A. ADEDIRAN1, O. B AKINBAMIJO 2, YEMI AKINBAMIJO 1

1International Trypanotolerance Centre, The Gambia
2University of Technology, School of Environmental Technology, Nigeria

The demand for non-timber forest resources is at a scale that exceeds the sustainable
yield of local forests. Consequently, alternatives such as crop residues and manure
are increasingly used for fuel and thus depriving the land of the nutrients and the or-
ganic matter needed to maintain a good fertility status and regeneration in the soil.
The dynamics of fuel wood extraction and the attendant environmental implications
of gender roles are revisited using case studies from West African countries. Using
participatory tools, farmers displayed an outstanding knowledge of natural environ-
ment and recognise the way forward in community empowerment through active in-
volvement in management of forests. Reduced crop yields, lower rainfall, changes
in cropping and grazing patterns and local spatial parameters were used as indica-
tors of environmental degradation. Considerable attention is placed on the woman’s
paradoxical roles as traditional custodian of the environment, hewers of fuel-wood
and drawers of water juxtaposed with strong calls for environmental management and
conservation. Irrespective of the merits of natural resource conservation, the over-
whelming compulsion to rely on fuel-wood consumption especially in the third world
nations remains a cause for concern.
Results show that farmers are aware of environmental degradation and the need to
protect the environment, but this awareness could not be translated to positive actions
due to lack of motivation, low capacity, weak resource base, intervention by govern-
ment in traditional roles of communities through acquisition of traditional lands as
forest reserves and lack of adequate information on coping strategies for increasing
alternative energy needs. By far the greater threat to forest cover, the communities
concluded, is human activity through exploitation for fuel wood, farming, roofing and
building materials. The main thrust of this paper is the evaluation of the global con-
cerns on natural resource conservation and management. It also dilates on an ex-ante
assessment of the natural resource conservation including the conflicting and com-
plementary roles of women in general. The gender contributions as roles attributed
to the sexes by culture and nature in environmental management are reviewed with
suggested ameliorative strategies.

Keywords: Environment, exploitation, gender, environmental conservation, defor-
estation, bio-diversity
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Where Are the Rainwaters?
AYODELE EBENEZERAJAYI , NICK VAN DE GIESEN

University of Bonn, Ecology and Natural Resources Management, Germany

Despite the very high annual rainfall total in some tropical African countries, hunger
due to the insufficient food production is still the order of the day. This provoked
the question bothering on what is a happening to the high quantity of rainwater that
comes from the often heavy rainfall.
An attempt to answer this question among others stimulates a field study of the sur-
face runoff process and estimation in the Volta Basin, West Africa, which is one of
the largest river basins in the tropics. Some runoff plots are constructed in one of
the basins catchment called Kotokosu near Ejura, a major food production base in
the transition zone of Ghana. The plots were constructed in a scaled dimension of
2 m×2 m, 2 m×6 m, 2 m×18 m, to also study the effect of scales on the runoff pro-
cess. The catchment total runoff was monitored from a weir constructed at the outlet
river equipped with automated depth recording instrument. Vegetation characteristic,
soil physio-chemical properties were actively monitored and all other weather param-
eter were monitored in the rainfall season of the year 2002.
Results indicate that a very substantial part of the rains are lost in the surface runoff
process due to poor soil infiltration properties, poor farming practice and untapped
rainwater harvesting potential. These results were also used to validate a rainfall par-
tition model that adequately divides the each rainfall events into, infiltration, deep
percolation and surface storage, evapotranspiration and surface runoff depending on
the soil slope, surface roughness, hydraulic conductivity, vegetation characteristics
among others. The study concludes with suggested field management strategies that
will improve efficient utilization of the abundant natural resources and enhance sus-
tainable food production in the tropics.
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Effect of Land Use on Soil N Dynamics at Watershed Scale in West
Africa

JEAN PIERRE IRENEEBOGNONKPE, MATHIAS BECKER

University of Bonn, Plant Nutrition in the Tropics and Subtropics, Germany

With demographic growth, land use in inland valley landscape in the humid zone of
West Africa has recently been intensified. Bottomlands are opened for lowland rice
cultivation while the adjacent slopes are increasingly being cleared for food crops.
The extent of slope use is likely to intensify water and nitrogen fluxes and thus to
differentially impact on soil fertility and crop productivity. A quantitative under-
standing of the water and N dynamics with intensified land use is hypothesized to
improve the spatial targeting of technical options aiming at conserving soil fertility
and maximizing water/nutrients use efficiency. A three-year study was conducted in
a 130 hectare model watershed in the forest-savannah transition zone close to Bouake
(Côte d’Ivoire). One half of the valley bottom was used for permanent lowland rice
cultivation (8 ha). The land use of the slopes was gradually increased from natural
vegetation in 2000 to 5 % (2001) and 10 % (2002) being converted into maize fields.
Seasonal dynamics of soil moisture and water discharge as well as of mineral soil
nitrogen and plant N uptake in the entire watershed were monitored. With the onset
of the rainy season, a peak of soil Nmin of 70 kg N ha−1 was observed (Birch effect).
The disappearance of nitrate N from the uplands coincided with a N2O emission peak
in the lowlands. This effect was most pronounced in newly opened land and its extent
increased with the share of upland area cleared. By the onset of the main cropping
period and the beginning uptake and immobilization of N in the biomass of crops, sub-
stantial amounts of soil N have been lost. Lowland rice does not seem to effectively
use the early season influx of nitrate from cleared upland fields. Hence, the conserva-
tion of buffer strips of natural vegetation in the hydromorphic valley fringe to avoid
nitrate seepage into the lowland and/or the use of pre-rice nitrate catch crops in the
lowland to temporarily immobilize N in a growing biomass may enhance native soil
N use efficiency. The effectiveness of various technical options under different land
use scenarios will be discussed.
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Applying the “Ecological Footprint Method” to Evaluate Beef
Cattle Production Systems in Central-Brazil
DAVI JOSEBUNGENSTAB, HORSTJÜRGEN SCHWARTZ

Humboldt-Universität zu Berlin, Livestock Ecology, Germany

The work compares productive space appropriation efficiency for different cattle rais-
ing systems in central Brazil. Cattle industry is one of the major economical forces in
the area. With a population of 11.5 million people and a herd of 56 million head, there
is a growing debate about the environmental sustainability of the different production
systems.
Environmental impacts are difficult to evaluate. A method called ecological footprint,
evaluates the area of land needed to sustain the consumption and waste absorption
for a given population. Consumption depends on production. In areas with high
agricultural production and small population, like Central Brazil, the overall footprint
balance would be positive. But in a smaller scale, comparing various production sys-
tems by relating their appropriated land area to their outputs, agricultural production
systems may show large differences in relation to their environmental impacts, i.e.
ecological footprints. The method here developed is a derivation of the original eco-
logical footprint concept. It converts production inputs and waste absorption into land
area and then analyses their efficiency by dividing total production by total land area
appropriated. The method has the advantage of generating a single measuring unit,
allowing direct comparisons among systems.
For this study, data was collected from two significant kinds of cattle systems in cen-
tral Brazil: (1) extensive grazing on pastures; (2) intensive in feedlots. Results show
that the grazing systems need 1.36 hectares to produce 100 kg of meat per year while
the intensive systems need 0.40 hectares to produce the same amount of meat in a
year. Although this kind of study does not specify where and how environmental im-
pact happens, when considering rain forest devastation, it can be inferred that a system
that is more efficient on land appropriation has better chances to be environmentally
friendlier and become sustainable.
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Changes of Soil Properties and Input-Output Balance of Nutrients
in Land-Use Systems Following Rain Forest Conversion in Central

Sulawesi, Indonesia
GEORGDECHERT, EDZO VELDKAMP

Georg-August-Universität Göttingen, Institute for Soil Science and Forest Nutrition (IBW),
Germany

The rainforest area is declining rapidly in Indonesia with its nearly 50 % of Asia’s
and 10 % of the world remaining tropical rainforest. The most important factor for
deforestation is agriculture. We wanted to study the sustainability of land-use systems
in conversion areas in respect to soil fertility. We studied maize- and cacao/coffee-
agroforests which are the main non-irrigated land-use systems of the upland rainforest
margin areas of Central Sulawesi. The study objective of this study were:

• To quantify changes of soil properties under maize cultivation and agroforestry
compared to natural forest and to measure the effect of the duration of cultiva-
tion (chronosequence).

• To measure the input-output balance of nutrients in maize and agroforestry com-
pared to natural forest.

Soils were generally fertile, with high base cation saturation, cation exchange capacity
and pH-values. Carbon and nitrogen-stocks were highest in natural forest and lower
in maize and agroforestry. In maize both C and N decreased with time, whereas in
agroforestry they increased slightly. Maize fields had lost on average approximately
25 % of the below-ground C-pool compared to natural forest. Soil bulk-density was
highest in agroforestry, in maize an increase was observed in time and in agroforestry
it remained stable on a high level. In both managed systems Ca-saturation of CEC
increased and K-saturation decreased during cultivation. We measured nutrient-input
by precipitation, and output by leaching and harvest export on unfertilized maize- and
agroforestry-sites. We found low nutrient input through rain, only potassium was im-
ported in considerable amounts. Exports of Mg, Ca was mainly by leaching, whereas
N and K was exported mainly by removal of crop harvest. Highest nutrient exports
were found in the agroforestry system, maize was intermediate and lowest were found
in the forest sites. All systems, including the forest sites, had negative balance of
macronutrients, indicating open nutrient cycles on these soils even in natural forests.

Keywords: Chronosequence, land use systems, rain-forest conversion, soil fertility,
soil nutrients
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Soil Fertility Conservation for Sustainable Agriculture in Sloping
Lands by Applying Appropriate Crop Systems and Green Manure

Crops in Mountainous Area of Northern Vietnam
LAN DO THI , GERHARD GEROLD

Georg-August-Universität Göttingen, Department of Landscape Ecology, Germany

Vietnam is facing the deterioration of upland sloping lands caused by a long history
of man’s activities, which have led to soil erosion, leaching, and an unfavourable
environment. Sloping lands in Vietnam occupy about 75 % of the total territory and
play an important role in the socio-economy and environment of the whole country,
affecting the lives of 24 million minority people. Most of sloping lands in Vietnam
are affected by erosion and leaching in the course of deforestation for annual crop
cultivation without application of soil conservation measures. Soil degradation is
indicated by the following: the degradation of soil physical properties such as high
soil compaction, poor structure, low water infiltration, low soil organic content, low
CEC, high phosphorus fixation.
Shifting cultivation is a common practice in these areas, especially by poor ethnic
minority people. The study showed that the Tay people have two main forms of
agricultural practices: paddy rice cultivation on wet land and swidden on sloping
land. Swidden practices have caused high levels of erosion and leaching of nutrient
elements. There is thus a threat of decline in soil fertility and ultimate degradation of
agricultural sustainability.
The amount of soil lost is not as great as previous research has suggested, even in
monoculture terraces. It varied from about 48 ton/ha·year (on 1 year swiddens) to
58.27 ton/ha·year (on 4 year swiddens) and only 3.69 ton/ha·year (on Agroforestry
with Mulch). Establishment of hedges fromTephrocia candidaandLeuceana glauca
places a possibility for the reduction soil erosion.
Nutrient levels decline very quickly after the fourth cultivated year, especially with
regard to cations. Thus CEC and base saturation levels are low. The yield reduction,
especially of maize, is accelerated with successive cultivation. In addition, weeds
grow up very quickly, so the plots became abandoned for natural regeneration. Find-
ing solutions for a sustainable development of agriculture on sloping land is an urgent
requirement in Vietnam. From the result, the author gives solutions for sustainable
agricultural development as well as for environmental protection for upland areas of
Vietnam.

Keywords: Shifting cultivation, soil erosion, problems of land use in Vietnam, sus-
tainable land use
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Multiple-Resource Inventory in DegradedAcacia mangiumStands
as a Basis for Planning Forest Rehabilitation in Malaysia

FLORIAN HERZOG1, REINHOLD GLAUNER2

1University of Hamburg, Chair of World Forestry, Germany
2Federal Research Centre for Forestry and Forest Products, Institute for World Forestry,
Germany

From 1981 to 1992 the “Compensatory Forest Plantation Projects” were carried out
in four states of Peninsular Malaysia. The objective was to supply the Malaysian
timber industry with quality sawlogs once the resources from natural forests are be-
coming scare. The projects were financed by the Malaysian government and through a
loan of the Asian Development Bank. Throughout eleven years of reforestation about
50,200 ha of logged over natural forests have been replanted with fast growing pio-
neer species, mainlyAcacia mangiumWILLD . (over 90 % of the area). The program
was phased out in 1992 because results in terms of growth and quality have not been
satisfactory.
Under the auspices of a Public-Private-Partnership, the Chair of World Forestry / Uni-
versity of Hamburg collaborates with a German company in Malaysia, in order to
rehabilitate 4,700 ha of those degradedAcacia mangiumstands on a 60 years conces-
sion basis. A first growing stock and site assessment was carried out with the objec-
tive of evaluating the stand and site quality 10 to 15 years after planting. Moreover,
a decision was needed if the stands show potentials for further silvicultural activities
through, e.g. enrichment planting or if they have to be replaced totally.
A post-inventory-stratification was carried out and subdivided the area into productive
Acacia mangiumstands ( 65 %) and unproductive semi-natural stands ( 35 %). With
a growing stock of 175 m3/ha on the productive parts, 15 year old Acacia stands
achieved a mean annual increment of 12.2 m3/ha·yr and thus remained far below the
former expectations of approx. 20 m3/ha·yr. Furthermore only 20 % of the timber has
the potential to be used as sawlogs due to severe heartrot. The site quality assessment
provided a possible explanation for the low stand qualities: phosphorus levels were
below limit of detection and very low values of exchangeable K, Mg, and Ca have
been found. Only the C/N ratio of 7.3 was within a range suitable for plant growth.
The rehabilitation of the stands is now carried out with an appropriate silvicultural
concept combining natural regeneration and replanting with fast growing and natural
forest species.
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Degradation of Natural Resources or Necessary Intensification of
Land Use to Sustain a Growing Number of Users? — The Case of

the Zamfara Forest Reserve in Northwest Nigeria
ANGELA HOF1, LOUIS ADDY2, BARBARA RISCHKOWSKY2

1Ruhr Universität Bochum, Institute of Geography, Germany
2Justus-Liebig-Universität Giessen, Department of Livestock Ecology, Germany

The rural Zamfara Forest Reserve is an important grazing area for the livestock of
transhumant pastoralists and the sedentary population living in the four designated
farming enclaves and in bordering villages. Both farm sizes and the farmers’ livestock
holdings are larger than in intensified, densely populated systems where cropland
scarcity and the diminution of common rangeland are driving land use intensification.
Nevertheless, the farmers in the enclaves have developed a sustainable soil fertility
management. But there is increasing human pressure on the communal grazing land,
which stems from cropland encroachment, the immigration of landless farmers and
intensive grazing, with an average annual stocking rate of 0.73 TLU ha−1 on the
rangeland. A comparative analysis of vegetation density between 1962 and 1991,
it is estimated that 71 % to 85 % of the vegetation and 50 % of the trees had been
removed. The present paper examines if the reserve is on the verge of irreversible
land degradation like these figures suggest, or if it is sustaining the livelihoods of
increasing numbers of farmers and livestock-keepers at low but sustainable levels?
Thus, the change in land use/land cover is being analysed using CORONA images
(1965), a Landsat 7 ETM+ (1999) classification and GPS referenced data on vegeta-
tion structure. Vegetation structure as ground truthing for the classification and data
on the human population and livestock numbers in the enclaves were collected from
February to May 2003.
The cropland surface cover increased from 1.2 % (1965) to 8.3 % with agricultural
encroachment from outside the reserve accounting for 64 % of cropland areas (1999).
The results of the land cover classification contest negative incremental change, as
80 % of the reserve are still covered by tree and shrub savannah. These findings
are going to be verified with the field data and compared to other research results to
examine if there is evidence of land use intensification in the enclaves. The paper
will then describe the development of human and livestock population and discuss the
data’s feasibility to support or reject the degradation scenario.
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Succession, Biomass Development and Nutrient Dynamics in
Traditional Shifting Cultivation Systems of Central Sulawesi,

Indonesia
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Shifting cultivation was the most practical approach evolved by farmers in the Tropics
to inhibit weed infestation and decline of soil fertility after a period of cropping. Farm-
ers of the village Katu, Central Sulawesi, still practice shifting cultivation with short
cropping and long fallow periods, an overall opportunity to study the sustainability of
this sequential agroforestry land use system. Therefore, on natural fallows of 1 to 7
years (false time series) the successional changes of vegetation were determined and
biomass development, nutrient accumulation of distinct life forms and soil nutrient
dynamics were studied. The vegetation was grouped into grasses, herbs, shrubs and
trees. Fresh and dry weight of each group, along with root biomass, were recorded.
Plant specimens and soil samples were also collected. At the species level, 117 of
218 plant samples were identified. Rapid increase (up to 7.8 t ha−1) in total biomass
was recorded in the first 2 fallow years, which was dominated by grasses and herbs.
By fifth year, biomass was at 11 t ha−1. But, the composition of vegetation has now
changed with trees dominating. By seventh year, biomass reached 45 t ha−1 and trees
were>5 m height. Over time, root biomass (0–30 cm topsoil) reduced from 16 to 8 t
ha−1. During the course of fallow development, there was no significant change in the
levels of P, K, and Mg stored in the vegetation. Average amounts were about 8.8 kg
P/ha, 68 kg K/ha and 5.3 kg Mg/ha. At the same time, the accumulated N and Ca
levels increased from 48 and 30kg/ha to 70 and 80kg/ha, respectively. There was a con-
tinuous decline in CECeff as well as K, Ca and Mg stocks while P remained constant
and no clear trend was found in soil pH. In the context of Central Sulawesi, trees play
a crucial role in maintaining the production potential of traditional shifting cultivation
systems. They recycle leached nutrients, tap new nutrient stocks from deeper soil lay-
ers and build a nutrient pool for the following cropping period. Trees best serve as
indicators of sufficient fallow length.

Keywords: Agroforestry, biomass development, nutrient dynamics, shifting cultiva-
tion, sustainability
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Maintaining the Yield of Upland Rice under Intensified Land Use
in Slash and Burn Systems of West Africa

JENNY MELENDEZ1, MATHIAS BECKER1, DAVID JOHNSON2
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2Natural Resources Institute, Long Ashton Research Station, United Kingdom

Most upland rice in West Africa is produced in slash-and-burn systems of the humid
forest zone. With increasing land shortages, the length of fallow between periods of
cultivation has declined from 12 years in the 1980s to less than three years at present,
with permanent cultivation emerging in some high population areas. Land use inten-
sification in these low-input systems results in declining yield levels, which are asso-
ciated with a reduced soil N supplying capacity, more weed pressure and widespread
P deficiency on the predominant acid Ulisols. Low-cost options potentially available
to farmers may include (1) the use of weed-suppressing nitrogen-fixing legumes that
replace the traditional weedy fallow, (2) application of locally available rock phos-
phate, and (3) the use of input-responsive weed-suppressing rice cultivars. These
options, solely and in combination, were evaluated in a 3-year field experiment near
the town of Gagnoa in the bimodal forest zone of Côte d’Ivoire.
Permanent cultivation of the same field reduced upland rice yields from 3.0 Mg ha−1

in the first year after clearing a 12 year-old bush fallow, over 1.6 in year two to
0.7 Mg ha−1 in the third year of cropping. Replacing the off-season weedy fallow
by a planted fallow of pigeon pea (Cajanus cajanL.) was able to slow the yield de-
cline and to reduce the weed biomass in rice. Rock phosphate at a rate of 30 kg P ha−1

increased upland rice yield only, when applied to a legume fallow. Modern varieties
responded to improved management (legumes+ P) but succumbed to the weed pres-
sure under traditional management. Combining legume fallow with rock-P and the
use of an interspecific cross ofOryza sativa× O.glaberrimamaintained the yield of
upland rice at more than 2 Mg ha−1, even in the third year of cultivation.
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Land Use, Farming Systems and Carbon Sequestration in Ouémé
Catchment in Benin

VALENS MULINDABIGWI , MARC J. J. JANSSENS

University of Bonn, Institute of Horticulture, Germany

Main goal of this study was to analyse the influence of farming and land use systems
on the carbon sequestration and food security in upper Ouémé catchment in Benin.
The study was conducted in two representative villages: Dogue and Sérou respectively
for villages with and without land to clear.
Farming systems in the upper Ouémé catchment are mainly shifting cultivation. The
crops are sown principally from May to August and the yam comes at the head of
crop rotation: tuber (yam) – cereal – cotton or cereal – leguminous – cereal or cotton
– cereal – fallow or cashew. Except yam, other food crops are intercroped and the
number of intercroped crops increases with land scarcity. Farming systems are also
still characterised by the growing of cashew plantations, which can provide a solution
to deforestation.
On the assumptions, that the rainy season ends in September instead of mid-October,
the quantity of rain and the farming systems remain unchanged, the soil productivity
and rainwater use efficiency will decrease respectively to 17 and 23 % in Dogué, to
14 and 25 % in Sérou. The seasonal rain variability in Dogué and Sérou could lead
to the peoples’ migrations (5.5 %), deforestation (2.6 %), carbon release (77t/ha and 3
t/inhabitant CO2) and increase of agricultural water use (from 1357 to 1756 and from
2562 to 3422 m3/inhabitant-year respectively in Dogué and Sérou).
Biomass burning and increase of agricultural areas are two principal factors that cause
the release of carbon into the atmosphere. The carbon sequestration is higher in forest
(70.9–135.0 t/ha) than in other land use system. The difference between the forest
system and the agricultural areas (38-103.4 t/ha) represents the carbon emission.
Summary, farmers in upper Ouémé catchment need efficient water use management
to achieve their food security, otherwise they are obliged to extend their agricultural
areas or to immigrate towards less occupied regions. Consequently the carbon release,
which accelerate the climate change, will increase.

Keywords: Benin, biomass, carbon emission, carbon sequestration, farming systems,
food security, land use
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Land Cover Analysis and Afforestation Options for Mitigation of
Climate Change in the Lowlands of Bolivia
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Land use in South and Central America is still very dynamic. While in many regions
deforestation is ongoing, in others the abandonment of pasture land is prevailing. Con-
version of these lands into forests may have a series of beneficial effects, for the natu-
ral resources (such as water, soil, biodiversity), but also from a socio-economic point
of view. Potential income from carbon sequestration may serve as an additional stim-
ulus for land owners to systematically convert those lands into forest.
The present study focuses on an evaluation of the overall potential of afforestation
projects for carbon sequestration, in the Region ofBuena Vistain Bolivia.
Satellite image analysis was carried out in order to locate best sites for carbon seques-
tration. Land use analysis revealed that the area suitable for conversion of pastures
into plantations was about 9,800 ha. Plantations of Serebo (Schizolobium amazon-
icum) were considered and biomass estimations taken in 10 plantations of different
ages.
With that information, a cost benefit analysis was performed to identify the conditions
under which landowners may change their pasture lands into plantations, benefiting
from future payment for carbon sequestration. In order to calculate opportunity costs,
the net present values of two land uses were compared (cattle ranching and forest
plantations).
The study shows that, in the absence payment for carbon sequestration, plantations of
Serebo are not competitive compared to cattle ranching. Assuming a forest stand that
produces both timber and carbon, the net income of a plantation of Serebo is higher
than the net income from cattle ranching in the region.
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Land Cover Dynamics and Climate Variability in Côte d’Ivoire as
Crucial Determinants for Agriculture and Biodiversity
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Especially in climate sensitive regions, where irrigated agriculture is the main source
of food security and income, concerns about the variability in rainfall, its temporal
and spatial distribution, must be taken very seriously. This seems to be particularly
true of West Africa where e.g. significant alterations in precipitation during the great
Sahelian drought of the early 1970s and 1980s affected several countries.
In Côte d’Ivoire (Ivory Coast) essential anthropogenically induced land cover changes
took place during the past five decades. At the same time, the country suffered from a
rainfall deficit at least for the last three decades. The environmental impact on the Ivo-
rian socio-economy and natural biodiversity, however, remains ambiguous. In frame
of the BIOTA-West Africa scientific research network funded by the German Ministry
for Science and Education (BMBF) a multi-scale monitoring concept was designed,
combining most suitable and advantageous features of remote sensing and bioclimatic
ground observations in order to examine the following focal points: (i) monitoring of
large scale vegetation dynamics, (ii) change detection of vegetation and land surface
characteristics (particularly human induced changes of different degradation inten-
sity), and (iii) the importance of changes within biosphere – atmosphere interactions.
Results of this paper support the idea that regional variability in precipitation is con-
siderably linked to significant changes in vegetation cover. Furthermore, the analysis
of remote sensing and ground observation data revealed that a strong decrease of
monthly amounts of precipitation, as observed during the extraordinary El Niño event
of the years 1982–83, led to a pronounced response of the vegetation in southern and
northern Côte d’Ivoire. Among other authors we conclude that besides variations in
sea surface temperatures (SST) and anomalies of the Intertropical Convergence Zone
(ITCZ) also the impact of ENSO events may affect circulation patterns in West Africa
via oceanic-atmospheric teleconnections.
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Sea Level Rise Affecting Hydrology and Rice Production in the
Vietnamese Mekong Delta
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In this study, we assessed the impact of sea level rise, one of the most ascertained
consequences of global climate change, for water levels in the Mekong Delta. We used
a hydraulic model to compute water levels (in relation to sea level) from August to
November – when flooding can already critical under present conditions— under sea
level rise scenarios of 20 cm (= SLR 20 cm) and 45 cm (= SLR 45 cm), respectively.
The contour lines of water levels are shifted up to 40 km towards the sea by higher
sea levels. At the onset of the flood season (August), the average increment in water
levels in the Delta is 14.1 cm (SLR 20 cm) and 32.2 cm (SLR 45 cm), respectively.
High water discharge from the river system attenuates the incremental changes in
water levels at the peak of the flood season (October), but average water elevations of
11.9 cm (SLR 20 cm ) and 27.4 cm (SLR 45 cm), respectively, still imply a substantial
aggravation of flooding problems in the Delta. GIS techniques are used to assess
vulnerability in three categories, i.e. areas with high (2.3 mio ha = 60 % of the Delta),
medium (0.6 mio ha = 15 %) and low (1 mio ha = 25 %) vulnerability to sea level rise.
Rice production will be affected through excessive flooding (in the tidally inundated
areas) and longer flooding periods (in the central parts). These adverse impact could
affect all three cropping seasons in the Delta as long as as no preventive measures are
taken.
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Mobile Pastoralism in the South of Morocco — Present Crisis and
Perspectives for the Future

JUTTA WERNER, UWE JENS NAGEL
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ences, Germany

Changes in the socio-economic framework as well as population pressure have caused
fundamental upheavals in land-use in the arid South of Morocco, thus provoking a
crisis of the traditional mobile pastoral system. Formerly, mobile pastoralism repre-
sented an ecologically and economically stable form of land-use on common lands.
Due to continuously increasing cropping activities, pastoral areas have become more
and more restricted to less fertile lands. This tendency is aggravated by the fact that
the nomadic pastoral management tradition has all but disappeared and new pastoral
management systems have not yet developed. All these factors have led to an in-
creased pressure on collective land causing degradation of the pastoral land and re-
sulting in serious social conflicts as well as ‘social erosion’ processes.
Governmental policy and subsidies as well as severe droughts have accelerated these
developments and further increased the gravity of the situation. It must be noted that
pastoralists in Morocco do not have effective leadership and are largely excluded from
governmental or donor projects.
Under these conditions, one section of the mobile pastoralists can no longer assure
household survival through income from animal production and thus impoverishes
rapidly. As a response, this group often settles in peri-urban areas provoking new land-
use conflicts. A second group of pastoralists becomes increasingly commercialised.
Using collective pastoral lands as livestock ‘parking lots’ they supplement feeds and
add concentrates. After rainfall events herds may be transported to regions up to 1000
km away.
The establishment of associations for mobile pastoralists in different communes could
be one option for the future. Services like veterinary service, extension or mobile
schools could be financed by contributions of members based on the number of live-
stock kept within the association area. Thus, the risk of over attractiveness of these
services for mobile pastoralists and the resulting overgrazing of the communal land
could be reduced. With the help of sound extension work awareness of the limitations
of pasture resources could be created. Land users may accept the fact that degradation
of pastoral lands is related to high external costs.
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Land Preparation with Mulch Technology in the Eastern Amazon
— The Hydrological Perspective
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Agriculture in the “zona Bragantina” of Northeastern Brazil has been based on slash-
and-burn shifting cultivation for more than 130 years. With the increase of pres-
sure on this agricultural land-use system, management techniques such as mulching
and change of cropping system have been proposed as alternatives by the German-
Brazilian SHIFT project. The research objective of this sub-project is to determine
which changes may occur in the water and nutrient balance at a watershed level with
the implementation of mulch- technology.
Mulching in general will decrease nutrient losses to the atmosphere and overland flow,
and improve the dry season soil moisture condition. These positive effects are thought
to be partially offset by increased leaching and irretrievable loss through groundwater
and sub-surface water movement.
Field measurements were performed from August 2000 till July 2002 at two first order
tributaries of the Cumaru watershed, located 12 km southeast of the town Igarapé-Açú,
and 110 km northeast of Belém, Brazil. Throughout the study period a high-resolution
database was assembled. The first watershed was monitored for one year after which
the land was prepared with the bush chopper. In the second watershed the traditional
system was maintained throughout the entire period. The spatial database contains
information on topography (Digital Elevation Model), land use, vegetation, and soils.
The hydrological database contains micro-meteorological, soil moisture and runoff
data at a 5-minute interval, and daily measurements of groundwater levels at 80 ob-
servation wells. Stream, ground, and rain water were sampled at regular intervals
and analyzed for all main macro-nutrients. Infiltration and spatially distributed soil
moisture measurements were performed for selected fields within the watershed.
The benefits of mulching over traditional slash-and-burn agriculture are strongest on
a field level. Moisture and temperature conditions improve considerably, and nutrient
losses due to leaching are minimal. At a watershed level though, the benefits will only
be significant with a further land use intensification.

Keywords: Hydrology, mulch, nutrients, secondary vegetation, water

Contact Address: Bart Wickel, University of Bonn, Center for Development Research (ZEF), Walter-
Flex-Straße 3, 53113 Bonn, Germany, e-mail:bwickel@uni-bonn.de

347

bwickel@uni-bonn.de


Session 4: Land Use and Nature Conservation

348



Subsession 4d: Resource Assessment and
Modelling

Invited Paper 351

PETER HOLMGREN:
Integrated Land Use Assessment and Monitoring 351

Oral Presentations 352

ADEMOLA BRAIMOH , PAUL L. G. VLEK :
Modelling Land Use Change in Northern Ghana 352

AMALIA NAHÍR DÍAZ LACAVA , IRINA DIETER-GILLWALD :
GIS-Landscape Modelling of a Regional Green Corridor
in Tropical Argentina 353

HANS-PETERTHAMM , M ICHAEL JUDEX, V INCENT OREKAN:
Linking Land Use / Land Cover Changes with Socio Eco-
nomic Data to Set up Scenarios for a Sustainable Develop-
ment Plan 354

Posters 355

HANS-JÜRGEN BUSS, ERNST-AUGUST NUPPENAU:
Modelling the Development of Natural Pasture and its Sus-
tainable Use 355

JOSÉJAVIER CORRAL RIVAS , KLAUS VON GADOW:
Site Index Curves for Five Pine Species in El Salto, Du-
rango, Mexico 356

ANH TAI DO, WERNERDOPPLER:
The Potential of Research on Gradients to Explain the Pat-
tern of Differences in Regional Socio-Economic Develop-
ment — An Example from the Mai Son District, Northern
Vietnam 357

STEFAN ERASMI:
Remote Sensing Based Mapping of Land Use Systems and
Land Cover Change in the Rain Forest Margin of Central
Sulawesi 358

CRISTIAN RODOLFOFELDKAMP, HORSTJÜRGENSCHWARTZ:
Beef Cattle Composition Simulation — Model Development
and Evaluation 359

349



Subsession 4d: Resource Assessment and Modelling — Contents

THOMAS GAISER, MOHAMMED MOUNKAILA , THOMAS MAU-
RER, LUDGER HERRMANN:
A Land Resource Database for the Republic of Niger to
Estimate Topsoil Losses through Wind Erosion at the Re-
gional Scale 360

JAN GRENZ, AHMAD M. M ANSCHADI, JOACHIM SAUER-
BORN, HOLGER MEINKE:
Using the Cropping Systems Model APSIM to Assess Sow-
ing Strategies for Faba Bean Infested with the Parasitic
WeedOrobanche crenata— A Simulation Study 361

DODO GUNAWAN , GODE GRAVENHORST:
Rainfall Variability Studies in South Sulawesi Using Re-
gional Climate Model REMO 362

NICOLE KRETSCHMER, LARS RIBBE, HARTMUT GAESE,
JACKSON ROEHRIG:
Approach for the Development of a GIS as a Tool for the
Integrative Assessment of Natural Resources and Sustain-
able Rural Development in the Mata Atlântica, Brazil 363

JENS-PETER KRUEGER, GERHARD GEROLD:
Scenarios of a Potential Landscape Development Regard-
ing Factors of Forest Conversion and Soil Degradation in
Eastern Bolivia 364

ROBERT M’ BAREK:
BenIMPACT — A Decision Support System for Agricul-
tural Policy and Sustainable Use of Resources in Benin 365

MAHDI OSMAN, PETRA SAUERBORN, ARMIN SKOWRONEK:
Application of Numerical Models to Estimate Rainfall Ero-
sivity in Ethiopia — A Case Study of the Central Highlands 366

LARS RIBBE, HARTMUT GAESE, EDUARDO SALGADO , JACK-
SON ROEHRIG, NICOLE KRETSCHMER:
Assessing the Impact of Agriculture on Water Quality —
A Case Study from Central Chile 367

ROLF SOMMER, JEFFREYW. WHITE:
The Need for Improvement of Crop-Soil Simulation Mod-
els for their Application in Conservation Agriculture 368

HANS-PETERTHAMM , GUNTER MENZ, M ICHAEL SCHMIDT:
Remote Sensing as a Tool for Investing Vegetation Dynam-
ics in West-Africa 369

STEFFENWALTHER, THOMAS OBERTHUR, JORGERUBIANO ,
RAINER SCHULTZE-KRAFT:
Evaluation of Two GIS-Based Models for Landslide Prediction370

350



Subsession 4d: Resource Assessment and Modelling — Invited Paper

Integrated Land Use Assessment and Monitoring
PETER HOLMGREN

Food and Agriculture Organization of the United Nations (FAO), Italy

It is impossible to achieve sustainable development without a secure and lasting sup-
ply of food, nutrients, medicines and fibre from the land. Furthermore, sustainable
development implies that environmental services — such as biodiversity, soil and
water conservation, and climate regulation — are maintained or improved. From a na-
tional policy perspective, it is also necessary to include ownership, governance, equity,
trade, and contributions to the overall economy in the equation. It is therefore logical
to approach sustainable land management as a multiple-goal planning problem, where
a large number of objectives are to be addressed. A key factor for policy development
and monitoring is then access to reliable, relevant and cost-effective land use infor-
mation. For this purpose, FAO develops an approach to support national assessments
and monitoring of land use, based on nation-wide field sampling. The information
produced is reliable thanks to a representative statistical design. It is relevant because
parameters cover biophysical resources, management regimes, uses/benefits, as well
as user categories in the local scale, and thus provide a broad and holistic view of
land use for the country as a whole. It is cost-effective because a small but repre-
sentative sample can generate sufficiently detailed knowledge at the national level.
Permanent sample locations and commitments by national institutions are expected
to secure long-term monitoring. By integrating the assessment and monitoring across
forest and agriculture sectors, possibilities are created for analysing land management
as a whole. For example, conflicting objectives between sectors – such as subsidies to
agriculture vs. efforts to reduce deforestation, may be analytically weighted against
each other. Examples and experiences of field implementation are presented in the
paper.

Keywords: Land use assessment, modelling, national forest assessment
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Modelling Land Use Change in Northern Ghana
ADEMOLA BRAIMOH , PAUL L. G. VLEK

University of Bonn, Department of Ecology and Resource Management, Germany

The Volta Basin in West Africa drains about 400,000 km2 area of land, including
70 % of mainland Ghana. Low rainfall reliability and water insecurity, high popu-
lation growth rate and macroeconomic transformation in the last few decades have
had a profound influence on livelihood strategies of the largely rural populace. There-
fore, many parts of the basin are “hotspots” of land use / land cover change (LUCC).
The determinants of LUCC in an area within the Volta Basin of Ghana were iden-
tified using multiscale, spatial statistical analyses. Land cover change trajectories
were defined using multitemporal Landsat TM images acquired over a 15-year period.
Training signatures for land cover classification using maximum likelihood algorithm
were developed based on PCA, tassel cap and NDVI transforms, while ground truth
data were obtained from aerial photo interpretation, field visits and topographic maps.
Change detection was based on synergy between image-differencing and post clas-
sification. Statistical relationships between land cover and selected biophysical and
socio-economic variables were determined at different cell resolutions ranging from
30 m to 1050 m using generalized linear mixed model technique, which also allows
incorporation of spatial correlation in the analysis. The results indicated the scale-
dependency of LUCC patterns in the study area. There was a drastic conversion of
woodland to agricultural land and a general transition to less vegetation cover. Spatial
statistical model also revealed that driving factors of land use change could be related
to well-established land use paradigms. Thus, the model could be used to support
land use planning and other environmental management decision-making in the study
area.

Keywords: Land use change, spatial model, environmental management

Contact Address: Ademola Braimoh, University of Bonn, Department of Ecology and Resource Man-
agement, Walter-Flex-Straße 3, 53113 Bonn Bonn, Germany, e-mail:abraimoh@uni-bonn.de

352

abraimoh@uni-bonn.de


Subsession 4d: Resource Assessment and Modelling — Oral Presentations

GIS-Landscape Modelling of a Regional Green Corridor in
Tropical Argentina

AMALIA NAHÍR DÍAZ LACAVA , IRINA DIETER-GILLWALD

Humboldt-Universität zu Berlin, Development Planning and Project Management, Ger-
many

The landscape pattern of an agricultural area has been modelled. Landscape mod-
elling is based on landscape theory. Land use is classified according to administrative,
homogeneous and functional criteria. The farm area defines the minimal administra-
tive unit. The landscape unit and the agricultural field defines the homogeneous land
unit. A spatial functional hierarchy is established. The landscape pattern is modelled
and analysed through the geographical information systems (GIS). Remote sensing
and participatory information provide basic information. Spatial scale analysis ranges
from field to regional level. The approach is validated through a study case.
In Misiones, Argentina a “Green Corridor” project was created by law in 1999. The
corridor covers 20 % of the provincial area. It should connect 15 of 48 protected areas,
preserve natural ecosystems and increase tourism. The ecosystem potential for nature
conservation is analysed in the Guacuraí District, located in the Northeast of the Mi-
siones Province. Ecological indicators (connectivity, fragmentation and variegation,
among others) are calculated. The results show that connectivity between protected
areas does not increase substantially. Natural ecosystems covers the area partially.
The native forest is insular and variegated. It shows narrow interior space, high edge
effect and partial corridor arrangement. Accordingly, more successful projects should
concentrate on: designing and conserving local corridors, encouraging soil protection
techniques and promoting individual “alternative activities” as well as nature conser-
vation efforts.
The methodology allows ecological analysis of farming systems and land use down
to the farm level. The relationship between agricultural and conservation land use
is precisely quantified. The presentation of analysis and results is flexible and can
be modified easily and without affecting accuracy. The methodology can be applied
for regional land use evaluation with local accuracy and as a communication tool for
participatory project analysis.
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Linking Land Use / Land Cover Changes with Socio Economic
Data to Set up Scenarios for a Sustainable Development Plan

HANS-PETER THAMM , M ICHAEL JUDEX, V INCENT OREKAN

University of Bonn, Department of Geography, Remote Sensing Research Group, Ger-
many

In many areas in Africa there are fast changes of the land use / land cover. For a sus-
tainable land management it is important to have information about the spatial patterns
and the speed of the changes. As well there must be an sound understanding of the
underlying processes and actors of the LUCC. Based on that information it is possible
to set up scenarios for future development and estimate the impact of development
measures like building roads on the land use / land cover.
This paper presents recent work which is done in the semi-humid tropics in Benin.
The area of investigation is the catchment of the Upper Ouémé in Benin which has an
area of around 100 km×100 km. In the last decades there are strong changes of the
LUCC due to growth of the population, migration and logging activities. The pattern
and the speed of the LUCC where derived by analysing multi-temporal LANDSAT
TM and ETM images taken since 1986 up to now. Assessing the anthropogenic LUCC
in the semi humid tropic is not an easy task. The problem is to differ human long term
changes from the natural changes in vegetation due to the change of wet and dry
season or the impact of bush fire. Using advanced change detection methods like
change vector overcame that problem.
To identify the driving forces and the actors of the therewith derived LUCC the change
patterns were linked with socio-economic data. Official census data supplemented
with own, more detailed, census served as input. With comprehensive GIS and sta-
tistical analyses it was possible to build up a regional model to describe the LUCC
for the test area. With this model scenarios for future development under different
boundary conditions can be computed. This is an important step for the set up of a
sustainable landscape management plan.

Keywords: Benin, change detection, land use and land cover change, modelling, re-
mote sensing, West Africa

Contact Address:Hans-Peter Thamm, University of Bonn, Department of Geography, Remote Sensing
Research Group, Meckenheimer Allee 166, 53115 Bonn, Germany, e-mail:thamm@rsrg.uni-bonn.de

354

thamm@rsrg.uni-bonn.de


Subsession 4d: Resource Assessment and Modelling — Posters

Modelling the Development of Natural Pasture and its Sustainable
Use

HANS-JÜRGEN BUSS, ERNST-AUGUST NUPPENAU

Justus-Liebig-Universität Giessen, Institute of Agricultural Policy and Market Research,
Germany

This paper reflects on a growing opportunity of interdisciplinary collaboration across
ecological and economic sciences towards the dynamic modelling of complex eco-
logical economic interactions. It uses rangelands as an example. The importance of
interdisciplinarity in natural pasture research is highlighted, as most natural range-
land problems involve the interaction between social and ecological forces. Causes
for overuse are identified as misperceived behaviour of farms and households, and the
consequences can be measured in terms of changing production potential of range-
lands. Therefore feed back effects, running in both directions, have to be considered.
The paper considers two different developments: those based on perceptions from
rangeland system ecology, and those based on the inclusion of vegetation dynamics
in models of rangeland utilisation. The first one includes models simulating complex
vegetation dynamics by cellular automatons and Markov chains. The second com-
prises on growing sets of models dealing with links between economy and biology.
Normally, the links can be found as bio-economic rangeland models. Models are
characterised by the fact that the economic optimisation problem is constraint by the
vegetation dynamics of the natural pasture being exploited. The paper discusses two
different approaches and provides related simulations. Possible future developments
of natural pastures as sensible to a variable economic framework and the impacts of
climate change are highlighted.
Furthermore, the paper shows innovations in modelling on discontinuous and more
event-driven responses to semi-arid vegetation, in particular with respect to utilisation
rates. In a case study on central Namibian rangelands we focus on bush encroachment
and pasture quality. Within a typical optimal control approach in dynamic program-
ming, a state-and-transition matrix serves as an interface to relate the biological sys-
tem to the economic system, i.e. market prices and institutional constraints. As a
useful by-product of this attempt one can derive shadow prices for scarce natural re-
sources which can be regarded as an internal valuation of the environment. Thereby,
the resource quality is referred to as state variables within a multi-equilibrium system.
Finally, this paper describes possible suggestions for environmental policy to sustain
natural pastures as derived from the different modelling approaches.

Keywords: Bio-economic, cellular automata, environmental policy, models, range-
land, state-and-transition
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Site Index Curves for Five Pine Species in El Salto, Durango,
Mexico

JOSÉJAVIER CORRAL RIVAS , KLAUS VON GADOW

Georg-August-Universität Göttingen, Institute for Forest Management, Germany

Forest productivity is a key component in classifying forest stands for the sustainable
management of forests. For most species, height growth is independent of stocking
over a fairly wide range of stand density, thus is often used as a measure of site pro-
ductivity. In this study, we tested six site index functions for five commercial pine
species of the forest region of El Salto, Durango in Mexico. The species investi-
gated in this work werePinus cooperivar ornelasiMARTÍNEZ, Pinus durangensis
MARTÍNEZ, Pinus engelmanniiCARR, Pinus leiophyllaSCHL ET CHAM andPinus
herreraeMARTÍNEZ. Height growth functions were fitted for individual species and
all species based on stem analysis data. The correlation coefficient and the root mean
square error were used as criteria for evaluating the functions and finally selecting the
best equation for the construction of the site index curves. A residual analysis was
done for detecting dependencies and discrepancies of the patterns of curves. Among
the six height growth models used, the special polymorphic formulation of the HOSS-
FELD function proposed by CIEZEWSKI and BELLA (1989) gave the best accuracy
and precision for four out of the five pine species. SLOBODA’ S function showed a
slightly better performance for the one remaining species. Based on the analysis, the
CIEZEWSKI and BELLA’ S polymorphic function can be recommended for all the five
species. The proposed function has fewer coefficients than the previously developed
CHAPMAN-RICHARDS’ model used for the major tree species in this forest region,
and is able to provide compatible site index curves as well as height growth.
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The Potential of Research on Gradients to Explain the Pattern of
Differences in Regional Socio-Economic Development — An

Example from the Mai Son District, Northern Vietnam
ANH TAI DO, WERNERDOPPLER

University of Hohenheim, Institute of Agricultural Economics and Social Sciences in the
Tropics and Subtropics, Germany

The spatial diversity of natural conditions, along with ethnic and cultural distinctions
within the rural population, contributes to the diversity of farming systems and de-
termines differences in economic development. Particularly in mountainous regions,
changes in conditions may be described along transects by models of altitudinal, socio-
economic gradients. The potentials of such spatial models for the generalization of
findings about successions in development conditions depend on the significance of
relations between physical factors of the environment and the social and economic
situation of people in the respective locations. Results of a research programme on
the interaction between social and elevation gradients in a mountainous district of
Northern Vietnam indicated the value of the modelling approach for a spatial grada-
tion for development. Most types of family resources tended to become increasingly
disadvantageous along the gradient from the valley, where access to urban structures
is provided, up to the remote mountainous areas. Examples for this general tendency
are the education level of family members, which decreases along the gradient while
family size increases, and land resources, which tend to get larger along this line but
show a decrease in soil quality and nutrients. Simultaneously, ethnic compositions
change from a majority of Kinh people to a predominance of descendants from the
Black Thai and H’mong tribes. The differentiation of the resources combined with the
differentiation of infrastructure and services led to respective differences in the eco-
nomic success of farms and families. Family income, for example, decreased from
annually 1536 US$ for families in the valley (Bac Quang village) down to 534 US$
for families in high mountainous areas (Pa Dong village). Assessment of further crite-
ria of living standard showed a similar, significant linkage between ascending terrain
and descending economic situation of the population. The results support the assump-
tion that altitudinal gradients have a high explanatory value for trends in economic
development of mountainous areas in tropical and subtropical countries. Incorporat-
ing gradients in spatial analyses and planning of resource use and socio-economic
development has thus the potential to reduce the required input for data collection and
to improve the prediction of probable impacts from changes.

Keywords: Living standard, socio-altitudinal gradients, spatial modelling, Vietnam
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Remote Sensing Based Mapping of Land Use Systems and Land
Cover Change in the Rain Forest Margin of Central Sulawesi

STEFAN ERASMI

Georg-August-Universität Göttingen, Cartography GIS & Remote Sensing Group, Ger-
many

The SFB-552 “Stability of rainforest margins” examines the processes of destabilisa-
tion at the forest border and analyses factors and processes that may conserve forest
systems. Within this framework, remote sensing data analysis provides a spatial cov-
erage of the landscape pattern. Earth observing satellite sensors are able to deliver
spatial and temporal data for the assessment and observation of land use change at the
rain forest margin.
At the Institute of Geography, processing and analysis techniques are evaluated and
developed to supply a reliable and operational processing chain for the exploitation
of (optical) remote sensing data and to monitor land use and cover change (LUCC)
in tropical regions. One aspect of the ongoing research is the routinely land cover
classification at the regional scale based on Landsat-data. A time series ranging from
1972 to 2002 is available for the project area. Landsat-data analysis is a well known
procedure but has also often shown to be limited by the number of land use units that
can be differentiated. The diversity of land use systems in the tropics and the resulting
variability of the physiognomy of annual and perennial crops constitutes a problem
in the classification process of optical remote sensing data. In most cases, only one
data take per year is available and thus the temporal dynamic and spectral behaviour
of land use types can not be detected successfully by the use of conventional (pixel-
based) classification techniques.
For this reason, additional information has to be considered during the classification
process. This is done by a context-based method that integrates spatial properties
(shape, distance, location) of the objects and their relations as well as historical data
and logical functions in the classification process. The result is an improved thematic
map showing the status and the changes in the distribution of the major land cover
types within the past 30 years for the Lore Lindu National Park area and its surround-
ings. Thus, the work presents a basis for socio-economical and ecological analysis
and modelling of land use scenarios within the SFB.

Keywords: Land cover, land use change, rain forest, remote sensing
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Beef Cattle Composition Simulation — Model Development and
Evaluation

CRISTIAN RODOLFO FELDKAMP, HORSTJÜRGEN SCHWARTZ

Humboldt-Universität zu Berlin, Department of Livestock Ecology, Germany

Body composition simulation is an important component of beef production models.
Empty body fat percentage (EBF %) and empty body weight (EBW) are the most
changeable and relevant variables to simulate. Estimations of steers EBF % allow
predicting sale timing and grade. EBF % of dams relates to reproductive efficiency,
which mainly determines animal productivity in cow-calf systems. Additionally, the
number of input variables required by this animal model should be kept at a mini-
mum to allow a correct integration in the beef production model. The objective of
this work is to develop a model that simulates EBW growth and composition, from a
description of the animal and feed consumed which do not differ from most existing
feeding standards. The proposed model is based in three main assumptions. First,
animal growth is driven only by energy intake. Second, EBW is comprised by three
components: (1) fat free matter (FFM); (2) normal fat (fatty tissue for moderate fat-
ness); and, (3) excess fat (additional fatty tissue). Each EBW component has a given
potential growth curve determined by the frame score and sex of the animal. The
third assumption relates to the priority of accretion and mobilization of components.
In the proposed model resources are allocated firstly to build up FFM; secondly to
increase normal fat; and, lastly to accrue excess fat. Mobilization occurs following
this priority scheme when resources do not allow meeting maintenance requirements.
Published results were used for model evaluation. These cases comprise females,
steers, and entire males, and with feeding regimes from low (next to maintenance)
to high (ad libitum) energy intakes. The difference (D) expressed as a percentage
(|observed− estimated|/observed∗ 100) was used as the accuracy indicator. EBW
was estimated accurately within the whole range of cases (D: 5.8 %; N = 71). Ac-
curacy of EBF % prediction was lower (D = 27.5 %; N = 59) than EBW estimations.
Level of accuracy demanded by the whole beef production model where the animal
model is integrated should be established before estimates are assessed as accurate
or not. However, preliminary analysis indicates that EBF % accuracy should be im-
proved or body composition proxy changed before integration is performed.

Keywords: Animal growth simulation, body composition, empty body fat, empty
body weight
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A Land Resource Database for the Republic of Niger to Estimate
Topsoil Losses through Wind Erosion at the Regional Scale

THOMAS GAISER, MOHAMMED MOUNKAILA , THOMAS MAURER, LUDGER

HERRMANN

University of Hohenheim, Institute of Soil Science and Land Evaluation, Germany

Arid and semiarid regions like the Republic of Niger are most prone to soil losses by
wind erosion. In the last decades, the decreasing vegetation cover in the semi-arid
part of Niger Republic increased the risk of soil erosion. The decline is partly due
to decreasing rainfall, but more important is the expansion of cropland. The wind
erosion potential is variable, depending on soil cover, land use, soil moisture and soil
surface type and has been described only qualitatively at the regional scale.
Thus, in order to assess wind erosion at the regional scale, a geographical information
system on the relevant surface properties in the Republic of Niger has been gener-
ated for regional modelling, following the conceptual basis of the SOTER approach
(ISRIC 1993) and the World Reference Base of Soil Resources (FAO/ISRIC 1998),
including the following spatial layers:

1. Land cover and soil surface types based on analysis of remote sensing data
(LANDSAT, AVHRR/NDVI) from transects covering arid to semiarid areas in
Niger

2. Geological map of Niger Republic
3. Soil map of the world covering the entire Republic of Niger
4. Detailed soil maps of the intensively used Southern part of Niger Republic
5. Digital elevation model (GTOPO 30).

Through the combination of the surface data sets with climatic data, realistic mod-
elling of the dust emission rates in space and time can be performed. Maps on the
wind erosion potential for different land use scenarios in Niger Republic will be pre-
sented.

Keywords: Land resources database, land use scenarios, Niger Republic, wind ero-
sion
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Using the Cropping Systems Model APSIM to Assess Sowing
Strategies for Faba Bean Infested with the Parasitic Weed

Orobanche crenata— A Simulation Study
JAN GRENZ1, AHMAD M. M ANSCHADI1, JOACHIM SAUERBORN1, HOLGER

MEINKE2

1University of Hohenheim, Department of Agroecology in the Tropics and Subtropics,
Germany

2Agricultural Production Systems, Research Unit, Australia

The angiosperm root parasiteOrobanche crenatainflicts considerable damage on the
production of grain legumes such as faba bean, lentil and pea, in Mediterranean coun-
tries. Numerous counter measures have been tested, but no single method proved
to be both effective and practicable on its own. It has therefore been suggested that
O. crenatacan only be controlled by an integrated strategy combining several meth-
ods.
Delayed sowing of host crops is a potential element ofO. crenatacontrol strategies,
as it has traditionally been known and been experimentally confirmed as a means to
reduceO. crenataparasitism. However, experimental results cannot be simply extrap-
olated to other, not yet studied, field situations, as factors determining the behaviour
of the host-parasite system, namely weather conditions, cultivar properties and para-
site soil seed bank, vary between locations and seasons. An experimental evaluation
of all possible sowing strategies would be highly labour- and time-consuming, yet
results would be site-specific. A mechanistic competition model of the host-parasite
association taking into account all relevant factors can be a valuable tool in predicting
the effects of alternative sowing strategies.
In this study, the Faba Bean module and the newly developed Parasite Module of the
Agricultural Systems Simulator (APSIM), a cropping systems model, were parame-
terised and evaluated using data from field trials conducted in the Cukurova region of
Southern Turkey. The investigated experimental factors included sowing date, para-
site seed density and faba bean cultivar. The evaluated model was then employed to
carry out simulations using historic weather data to simulate expected faba bean seed
yields as influenced by a range of sowing windows and different levels of parasite in-
festation under the conditions of a mediterranean-continental (Tel Hadya, Syria) and
a coastal mediterranean (Adana, Turkey) environment. Our results illustrate how opti-
mum sowing dates as well as attainable yields depend on both parasite seedbank and
site conditions.
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Rainfall Variability Studies in South Sulawesi Using Regional
Climate Model REMO

DODO GUNAWAN , GODE GRAVENHORST

Georg-August-Universität Göttingen, Institute of Bioclimatology, Germany

The regional climate model REMO has been applied to study rainfall variability in
South Sulawesi, Indonesia by comparing model data with observations. During the
period 1979–1993 data correlation was 0.82. A high correlation (more than 0.90)
was obtained during El Niño year 1987. At the La Niña year 1988/1989, the results
of REMO simulation under estimates the observation data. The pattern of rainfall
variability related to ENSO phenomena was similar to observations. Rainfall at El
Niño year is lower than average while at La Niña year rainfall is higher than average.
The lower rainfall as an impact of El Niño and the higher rainfall as an impact of La
Niña occur simulated and measured during dry season, whereas the rainfall during the
wet season is not altered significantly. Rainfall amount can, therefore, be looked upon
as a successful indicator of the model.
The model domain for this study includes Sulawesi (Celebes island), the east part of
Kalimantan (Borneo island) and Maluku island. The borders of the model domain at
the left corner is 117° E; 7° S and at the right corner is 129° E; 3° N. Input data used
for running REMO 1/6° come from the output of the same model at ½° resolution. In
turn, REMO ½° uses input data from ECMWF Re Analyses or ERA15 data (15 years
period from 1979–1993). According to the period of ERA15 data, the rainfall sim-
ulation in South Sulawesi are conducted for this period. For this validation purpose,
the rainfall data are obtained from meteorological, climatological and geophysical sta-
tions network belonging to the Indonesian Bureau of Meteorology and Geophysics
(BMG). Other data were obtained from rain gauge and climate stations operated by
several institutions (Agriculture Department, irrigation section of Department of Pub-
lic Work) beyond these of BMG.
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Approach for the Development of a GIS as a Tool for the
Integrative Assessment of Natural Resources and Sustainable

Rural Development in the Mata Atlântica, Brazil
NICOLE KRETSCHMER, LARS RIBBE, HARTMUT GAESE, JACKSON ROEHRIG

University of Applied Sciences Cologne, Institute for Technology in the Tropics, Ger-
many

The paper will report on the application of a GIS to integrate data and information
generated within a wider interdisciplinary research project. In that context it is used
for the assessment of an endangered natural ecosystem with the aim to offer policy
makers and planners a tool to investigate the environmental impacts of interferences
in the natural systems, like de- or afforestation or different agricultural practices, on
regional as well as on local scale. The design of the GIS is oriented towards a follow-
up application by the environmental manager of forest protection areas as well as for
the coordination of agricultural extension service on federal state level.
The specific challenge for applying GIS lies in the integration of data in various
spheres and levels to provide information for a range of decision fields. The agricul-
tural sector and the natural resources form the core of competing spheres. Research
focuses on two valuable natural assets:(1) Forest fragments with specific characteris-
tics, depending on location, size, stage of succession, and — as a major factor for
biodiversity preservation — their connectivity by corridors; (2) the water resources of
the watershed. The previously mentioned decision fields can be subdivided into differ-
ent management tasks on different levels. First the environmental protection strategy
on the regional level or even the state level (e.g. the state of Rio de Janeiro) has to
be mentioned, second the decision of management practices on the local level, and
third the monitoring of the status within the protected areas. The different levels of
decision making already described require different working scales.
The strength of the GIS is the possibility of displaying and analysing the spatial charac-
teristics of a system. Furthermore GIS is an excellent tool to store additional attribute
data (e.g. ecological, meteorological as well as socioeconomic) connected to spatial
subdivisions. Within the interdisciplinary research framework, data requirements for
pre- and post-processing for modelling purposes can be specified and the problem of
processing data from different data sources has to be solved.

Keywords: Atlantic rainforest, endangered natural ecosystem, fragmentation, GIS,
interdisciplinary modelling, monitoring, natural preservation, rural sustainable devel-
opment
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Scenarios of a Potential Landscape Development Regarding
Factors of Forest Conversion and Soil Degradation in Eastern

Bolivia
JENS-PETER KRUEGER, GERHARD GEROLD

Georg-August-Universität Göttingen, Department of Landscape Ecology, Germany

The eastern Bolivian lowland is located in an ecological transition zone between
the dry tropical Chaco forests, the Brazilian Cerrado-Savannah complex and the hu-
mid tropical rainforests of the Amazon basin. Due to the intersection of different
bio-geographical zones, tropical deciduous forests with a high biological diversity
emerged. Since the agrarian reform in 1953, these forests were gradually cleared for
agriculture, principally cash-crop farms. The highest deforestation rates occurred in
the 90’s with clearing of wide plots for soy bean cultivation. According to the land-use
plan of Santa Cruz a significant proportion of the deforestation area is part of a land-
scape not suitable for agriculture. The combination of the natural environmental con-
ditions (climate, vegetation) as well as soil-types that are susceptible to degradation
(compaction, loss of organic material) led to the classification as an ecological risk
zone, which responds very sensitively to human impacts. This effect can be observed
a few years after clearing and intensive agriculture in numerous abandoned fields or
pastures. However, the economic basic conditions force the Bolivian government to
maintain the pressure on the natural resources on a high level. As a consequence the
region has been identified as one of the most endangered areas in the Neo-tropics.
Our study examines the potential landscape development in the main cultivation zone
east of the city of Santa Cruz regarding factors of soil degradation and forest conver-
sion. The main objective is the development of a system, which is capable to identify
potential landscape changes in the future. The system development is based on the
principles of the scenario formation and uses particularly fuzzy logic methods. Re-
mote sensing data will be analysed in order to show the conversion of forest areas
into agriculture since the 80’s (change detection). The results are compiled together
with soil, climatic and infrastructure data in a GIS data base. With respect to relevant
parameters related to people - environment interactions (driving forces) practical de-
cision rules will be deduced, tested and evaluated. The results are to be of service
to national non-governmental organisations (FAN, FCBC) as decision support in re-
gional land use planning.

Keywords: Bolivia, decision support, deforestation, GIS, land use planning, soil
degradation
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BenIMPACT — A Decision Support System for Agricultural
Policy and Sustainable Use of Resources in Benin

ROBERT M’ BAREK

University of Bonn, Institute for Agricultural Policy, Market Research and Economic
Sociology, Germany

Rapidly changing climatic and socioeconomic conditions have major impacts on food
security, rural poverty and resource availability in developing countries like Benin in
West Africa. Decision support systems for agricultural policy can contribute to design
strategies for the mitigation of critical developments.
In this context the poster presents BenIMPACT: Benin Integrated Modelling System
for Policy Analysis, Climate and Technology Change. It consists of an Agricultural
Sector Model, a tool to calculate water balances and impacts on crop yield (Crop
Water Requirements-calculator) and a basic data system, linked to an Internet based
interactive mapping tool (BenMap) for result exploitation.
The system is developed in the context of the IMPETUS-Project, which explores in-
terdependencies between resource availability and socioeconomic developments in
Benin. Results of various international research activities of natural and social sci-
ences feed into the modelling system, which analyses scenarios regarding resource
utilization and food security in Benin until 2020.
The Agricultural Sector Model covers the most important crops on a regional level,
integrating aggregate primal-dual programming models maximizing agricultural prof-
its with transport cost minimization and a globally well-behaved demand system. The
Crop Water Requirements-calculator serves to calculate water balances per crop and
region, defining constraints in the programming models as a result of temporal and
spatial rainfall variation and evaluates impacts on yield.
Preliminary results indicate severe problems in the decade ahead, due to the combined
impact of increasing population, limited availability of fertile soils, and regional and
temporal water scarcity. BenIMPACT will provide concrete information on neces-
sary changes in management systems and policy measures to prevent an impending
economic and ecological crisis in Benin.

Keywords: Decision support system, Benin, rural poverty, food insecurity, resource
scarcity
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Application of Numerical Models to Estimate Rainfall Erosivity in
Ethiopia — A Case Study of the Central Highlands
MAHDI OSMAN1, PETRA SAUERBORN2, ARMIN SKOWRONEK3

1Ministry of Agriculture (MoA), Ethiopia
2University of Cologne, Seminar for Geography, Germany
3University of Bonn, Soil Science, Germany

Land degradation through water erosion poses a severe ecological threat in Ethiopia.
The country’s highlands lose 1.9 million tonnes of fertile soil per annum. Each year,
the region’s agricultural lands lose 100 tonnes of productive soil per hectare. Onsite
effects of water erosion cause 2 % reduction in Ethiopia’s cereal production per an-
num, affecting the country’s food supply significantly. Previous studies report only
a rough estimate of soil loss from the central highlands. However, in spite of its key
role in causing water erosion, the erosivity of rainfall is not sufficiently addressed.
The aim of this co-operative research project is to assess rainfall erosivity in the study
area, and to develop forecasting models applicable at local and regional scales. Long-
term rainfall data (1898–1997) of 168 weather stations throughout the country were
statistically analysed. The Modified Fournier Index — recommended for Ethiopia by
the FAO — was applied to derive the index of water erosion potential. In addition,
precipitation data of 44 selected weather stations in the agricultural region of the cen-
tral highlands of Ethiopia were statistically analysed in further detail, using monthly
rainfall data ranging from 30 to 100 years. This contribution presents selected results
of this research project which enable to estimate and to forecast the risk of water ero-
sion potential at local and regional levels. It was confirmed that rainfall erosivity in
Ethiopia is very high, and it represents potential threat to the ecology and the econ-
omy of the country. As could be concluded from seasonal rainfall distribution, soil
loss from the study area mainly occurs during summer. The stochastic numerical mod-
els developed in this study enable to estimate and prognoses water erosion potential
at local and regional scales in the event of limited financial and physical resources
as well as database. Rainfall and land management database should be enhanced to
enable to test and validate resource management models, and to conduct their sensi-
tivity and stability analyses. Soil erosion should be more efficiently controlled and
further research carried out to find out more efficient control techniques suitable for
the agro-ecological regions of the study area.
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Assessing the Impact of Agriculture on Water Quality — A Case
Study from Central Chile

LARS RIBBE, HARTMUT GAESE, EDUARDO SALGADO , JACKSON ROEHRIG,
NICOLE KRETSCHMER

University of Applied Sciences Cologne, Institute for Technology in the Tropics, Ger-
many

Irrigated Agriculture has an impact on the quality of ground and surface waters. These
impairments in turn can have negative effects on ecology and economic development.
In order to quantify these impacts there is a need to develop adequate methodologies
and modelling approaches. These approaches should be reliable and built on readily
available data or data which can be measured cost-effectively.
In this paper a planned project in Central Chile taking the Aconcagua and La Ligua
watersheds as an example is presented. The study is focusing on the impact of fertil-
izer application in irrigated agriculture on the quality of ground and surface waters.
First the human and physical environment of the region are presented. In a second
step the conceptual model is described and finally the related monitoring plan. One
of the major challenges in the region is high spatial and temporal variability of the
determining factors for water pollution like precipitation, discharge, soil types and
fertilizer application. On the basis of test areas which are studied in detail the factors
that have the biggest impact on water quality are singled out and are quantified. In a
further step these factors are applied to a larger (watershed) scale in order to quantify
the impact of agriculture on ground and surface waters. Various deterministic and
stochastic approaches are applied.
The modelling is supported by a GIS and data are kept in a central database accessi-
ble via web by the project partners and other interested groups via the internet. This
project is realized by an interdisciplinary team consisting of agronomists, hydrolo-
gists, chemists and economists of the catholic University of Valparaíso, Chile and the
University of Applied Sciences Cologne, Germany.
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The Need for Improvement of Crop-Soil Simulation Models for
their Application in Conservation Agriculture

ROLF SOMMER1, JEFFREYW. WHITE2

1International Maize and Wheat Improvement Center (CIMMYT), Natural Resources Pro-
gram, Mexico

2United States Department of Agriculture-Agricultural Research Service (USDA-ARS ),
US-Water Conservation Laboratory, United States of America

Conservation agriculture (CA), a general term for a series of resource-conserving agri-
cultural practices, has seen a tremendous worldwide spread in the last years. CA prac-
tices have been promoted for at least the last 20 years in Central and South America
and in the USA, with remarkable success and benefits to the environment. One of
the still “best-kept secrets” might be the adoption of CA in the Rice-Wheat systems
in South Asia. Starting from a modest 3,000 ha of zero-till wheat in 1998–99, in the
2002–2003 season CA is being practised on roughly 500,000 ha in the Indo-Gangetic-
Plains. Three agronomic practices seem crucial for CA: avoidance of soil disturbance
(reduced / zero tillage), residue retention and crop rotation. These three components
must be locally adapted based on factors such as climatic and edaphic conditions,
cropping systems, type of farmer and the socio-economic situation. To guide the tran-
sition from conventional agriculture to CA, detailed knowledge is required about how
a given agricultural system will respond to CA practices. While understanding of
basic processes underlying CA has advanced rapidly, there is still a pressing need to
refine our ability to integrate effects of climate, soils and management in a predictive
fashion. Systems research tools such as crop-soil simulation (CSS) models can in-
crease the efficiency of the necessary research by quantifying the impact of different
variables on productivity and resource conservation. However, CSS models were orig-
inally developed for conventional agriculture systems. Thus, the influence of reduced
tillage and residue retention on soil physical parameters, such as infiltration rate, soil
evaporation, water holding capacity and soil temperature, and their effects on surface
runoff / erosion, crop soil water availability and crop emergence are seldom addressed.
The poster describes how soil physical parameters would be expected to be affected
in the short or medium term by CA practices. The current status quo of the capability
of some most common CSS models to tackle these dynamics is highlighted and scope
for improvement is given. To promote collaboration in modeling CA practices, CIM-
MYT and USDA-ARS have started an initiative to facilitate communication between
researchers worldwide active in modeling CA systems.

Keywords: Conservation agriculture, crop model, modelling procedure, soil physics,
zero-tillage
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Remote Sensing as a Tool for Investing Vegetation Dynamics in
West-Africa

HANS-PETER THAMM , GUNTER MENZ, M ICHAEL SCHMIDT

University of Bonn, Department of Geography, Remote Sensing Research Group, Ger-
many

Within the last decades there is dramatic change in the land use / land cover (LUCC)
in West-Africa recorded. Growth of population, climate change, exhausted soils and
refugees from countries with civil war put pressure on the ecosystems. Decision mak-
ers need precise information about the LUCC and the underlying processes to set
up management plans for an sustainable development. Within the IMPETUS project
remote sensing was utilised for investigate the LUCC in two catchments north (Mo-
rocco) and south (Benin) of the Sahara. With Remote Sensing the needed information
can be gained for great spatial units even for areas which are not easy accessible.
Vegetation dynamics within the semi humid tropics has different temporal scales.
There are the inner seasonal vegetation dynamics due to the change of wet and dry
season. On the other hand there is the long term change of land cover and land use
caused by human impact or long term climate change. The assessment of actual vege-
tation cover in parts of Benin and Morocco was done by analysing recent LANDSAT
7 ETM+ scenes in a resolution of 30 m. Therefore an advanced knowledge based
classification method was developed. Intensive ground truth campaigns backed the
classification.
Inner seasonal vegetation dynamics were investigated with LANDSAT 7 ETM+ scenes
showing different stages of the vegetation within an annual pheological cycle. Ad-
ditionally SPOT VEGETATION satellite data provide every day information of the
vegetation for whole Africa in a resolution of 1 km×1 km. Merging the different
data sources increases the knowledge of the vegetation dynamics in the areas of in-
vestigation. The long term changes of the land use / land cover where assessed with
historic remote sensing data of different spatial resolution. Therewith it is possible to
derive the pattern and the speed of the LUCC. Now this information is linked with
socio-demographic data to understand the processes of the LUCC and to set up sce-
narios for further development. Based on that scenarios the decision makers can set
up management plans for a further sustainable development.
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Evaluation of Two GIS-Based Models for Landslide Prediction
STEFFENWALTHER1, THOMAS OBERTHUR2, JORGERUBIANO2, RAINER

SCHULTZE-KRAFT1

1University of Hohenheim, Institute for Plant Production and Agroecology in the Tropics
and Subtropics, Germany

2Centro Internacional de Agricultura Tropical (CIAT), Land Use Project, Colombia

Agriculture sustainability studies, commonly undertaken on farms in areas selected as
representative, pinpoint the importance of hillside management and protection. How-
ever, a vulnerability analysis with regard to landslide risk is commonly nonexistent.
An alternative to costly long-term geotechnical studies may lie in simple and fast tools
(models) for a contemporary analysis of regions of interest. However, models are gen-
erally built upon average or common climatic conditions and do not account for rare
and unpredictable variations, such as “Hurricane Mitch” 1998 in Central-America.
The objective of this study was to assess the success of landslide prediction based on
combination of readily available spatial data and two commonly available GIS-based
models, under the conditions of this extreme meteorological event.
The chosen models represent the outer edges of methods used in (landslide) mod-
elling: Deterministic or process-driven (SINMAP) and probabilistic (ArcWofE). The
quality of the modelling results was assessed by comparing known areas of risk (all
known landslides in the study region mapped by GPS) with predicted areas of risk.
An additional criterion was the utility value of the results. SINMAP can differentiate
between areas with lower and higher risks, but only with insufficient accuracy. This
allows the conclusion that either important landslide driving processes are neglected,
or the underlying assumptions of process behavior are too general. SINMAP must be
considered an insufficient tool for landslide prediction under severe meteorological
events.
ArcWofE accurately distinguished areas with high landslide densities, however it
could not account for the vast majority of landslides. Besides limiting the applicabil-
ity, this opens the further question whether what is currently known about landslides is
sufficient enough to explain landslides occurring under severe meteorological events.
A perspective for the future are models combining the two methods. These are cur-
rently being developed and can be expected commonly available in future.
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Using Evaluation to Enhance Institutional Learning and Change
— Recent Experiences with Agricultural Research and

Development
DOUGLAS HORTON1, RONALD MACKAY 2

1International Service for National Agricultural Research (ISNAR), The Netherlands
2Concordia University, Department of Education, Canada

National agricultural research organizations as well as centers affiliated with the Con-
sultative Group on International Agricultural Research (CGIAR) are under strong
pressure to enhance their contributions to poverty alleviation, food security and pro-
tection of the environment and to demonstrate the results of their work. The dynamic
world environment demands continuous changes in the ways in which research orga-
nizations operate and relate to other actors in agricultural innovation systems. To date,
agricultural research evaluation has been dominated by economic impact assessment
frameworks and methods. Designed as research studies, impact assessments have of-
ten served accountability and public awareness purposes. However, they have been of
less use to further the understanding of how policies, programs and technologies may
or may not contribute to agricultural innovation. There is an increasing awareness
that appropriately designed and executed evaluations — going beyond traditional eco-
nomic impact assessment — can contribute substantially to institutional learning and
performance improvement. This paper outlines some of the limitations of traditional
economic impact assessment and outlines some innovative approaches to evaluation
that contribute more directly to learning and institutional change.

Keywords: Agricultural research, evaluation, impact assessment, organizational learn-
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Establishing Plausibility in Impact Assessment
HENNING BAUR, M ICHAEL BOSCH, STEPHAN KRALL , THOMAS KUBY, ALISON

LOBB-RABE, PAUL -THEODORSCHÜTZ, ANDREAS SPRINGER-HEINZE

German Agency for Technical Cooperation (GTZ), Department of Agriculture, Fisheries
and Food, Germany

Evaluators often try to quantify and prove the impact of agricultural research at a
highly aggregated level such as farmers’ welfare, household food security or the nu-
tritional status of children. In many cases, however, attribution gaps that are caused
by the existence of too many other significant factors make it impossible to isolate the
effects of a single development intervention such as research.
Based on the critical review of an IITA impact study of soybean, this paper demon-
strates the importance of establishing plausibility when inferring from the results of
agricultural research to changes in the well-being of farm families and rural communi-
ties. It is argued that, to require impact assessment studies to establish more than plau-
sible relationships between research results and developmental impact would force
evaluators to gloss over much information and over-interpret the available data.
A reasonable compromise would be to trace out impact pathways and to establish
plausible links between research investments and observed development impact(s).
Seven standards are suggested as elements of good practice in impact assessment and
evaluation feedback that should be included in impact studies:(1) A description of
the agricultural research investment and its context;(2) The model or concept of in-
novation;(3) The objectives, scope and limitations of the evaluation;(4) The logic
model underlying the project or programme;(5) The statement and testing of a con-
crete impact hypothesis;(6) A discussion of other factors that could have affected the
observed changes; and,(7) A critical review and comment of the findings.
Applying these standards in impact assessment of agricultural research for develop-
ment should help to strengthen the plausibility of impact claims at a justifiable cost.

Keywords: Agricultural research, impact assessment, innovative evaluation approach,
plausibility
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Assessing Nutritional Impact of Agricultural Research
KATINKA WEINBERGER

World Vegetable Center (AVRDC), Plant Pathology Department, Taiwan

Evaluation of agricultural research often neglects consumption and nutrition aspects.
This paper briefly reviews the conceptual linkages between the two sectors agriculture
and nutrition. It presents methodologies for assessing the nutritional impact of com-
modities, and it summarizes current impact evidence on the pathway from commodity
research to consumption. The paper concludes by highlighting future research needs.
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European Commission Funding for Co-ordination of Research
Activities in the 6th Framework Programme

HANS-JÖRG LUTZEYER

European Commission, Directorate General Research, Belgium

In the past, collaborative actions have been initiated at European and Community
level. It is time to bring these endeavours together and to build a research and in-
novation equivalent of the “common market” for goods and services. That structure
is called the European Research Area and is regrouping all Community supports for
the better co-ordination of research activities and the convergence of research and
innovation policies, at national and EU levels.

The 6th Research Framework Programme is the most important element of this new
strategy. Following the principle of subsidiarity, projects have to be transnational:
consortia of partners from different member states and accession countries, including
optional partners from associated countries or INCO target countries can apply. For
mobility and training actions the fellows have to go to a country different from their
country of origin or residence. Activities that can better be carried out at national or
regional level, i.e. without co-operation across borders will in general not be eligible
under the Framework Programme.

A set of new instruments has been introduced:

Support for thenetworking of centres of excellencein different countries — and
situated equally in universities, research centres and organisations and in business en-
terprises. These networks will have clearly defined thematic objectives and will be di-
rected towards advancing scientific and technological knowledge, within medium- to
long-term time-frames; support forintegrated projects, involving a critical mass of
scientific and industrial partners, and directed toward significant products, processes
or service applications;

Focus and concentration is another feature of FP 6

FP6 does not cover all areas of science and technology (with the exception of some
special actions, like the ERA-net scheme — see below). A limited number of thematic
priorities have been identified. Detailed descriptions of these areas and specific topics
will be given in the calls for proposals. Potential participants have to check carefully
if their ideas for projects fit within the scope of these priorities and topics.

For agricultural research for development

• The INCO programme is the prime activity to check(http://www.cordis.lu.fp6/
inco.htm). The first call closed on 11 September 2003, further calls are planned
to be published in March 2004 and 2005 with closure dates in September.

Contact Address: Hans-Jörg Lutzeyer, European Commission, Directorate General Research,
1049 Brussels, Belgium, e-mail:Hans-Joerg.Lutzeyer@cec.eu.int
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• Thematic priority 5: Food quality and safety(http://www.cordis.lu.fp6/food.
htm). Further indicative deadlines: Feb. 2004, Sept. 2004, January 2005, Dec.
2005 and

• Thematic priority 6: Sustainable Development(http://www.cordis.lu.fp6/sustdev.
htm): Currently a call is open, with various deadlines depending on the instru-
ment and area

• Marie Curie actions — Human resources and mobility(http://www.cordis.lu.
fp6/mobility.htm)

A specific new feature in FP 6 is the ERA net scheme:

The objective of the ERA-NET scheme is to step up the co-operation and co-ordi-
nation of research activities carried out at national or regional level in the Member
States and Associated States through: the networking of research activities conducted
at national or regional level, and the mutual opening of national and regional research
programmes.
The scheme will contribute to making a reality of the European Research Area by im-
proving the coherence and co-ordination across Europe of such research programmes.
The scheme will also enable national systems to take on tasks collectively that they
would not have been able to tackle independently.
Both networking and mutual opening require a progressive approach. The ERA-NET
scheme therefore has a long-term perspective that must also allow for the different
way that research is organised in different Member States and Associated States.
More information is available at:http://www.cordis.lu/coordination/era-net.htm
A call was published on 17 December 2002, with cut-off dates on: 03 June 2003, 02
March 2004, 05 October 2004, 02 March 2005 and 04 October 2005.

Keywords: European Commission, integrated projects, The 6th Research Framework
Programme
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Research on Tools for Sustainable, Far-Sighted Management of
Natural Resources

MARTIN RIELAND

Federal Ministry of Education and Research (BMBF), Germany

It is not unusual when living conditions are changing, but there is some evidence
that for future generations especially in less developed countries the susceptibility to
natural and man-made changes in the earth habitat will increase. Important factors
are the growth of population and the increasing use of natural resources inevitably
associated with it, the globalization of economic systems and global environmental
changes which are, at least partly, caused by this development. By signing several
international conventions (e.g. CSD, CBD or FCC) Germany agreed to support efforts
aiming at the development of measures towards more sustainability.
Research is playing an important role in this context, because strategies towards more
sustainability should rely on comprehensive knowledge of the functioning and dynam-
ics of both, natural systems and systems of civilizations. However, the complexity of
the processes involved means a great challenge to science, as interactions go beyond
the traditional borders of disciplines, sectors and also environmental media. More
inter- and transdisciplinarity is needed. This new general research strategy is embed-
ded in a broad international Global Change Research Network.
BMBF is now setting a special focus on projects aiming at the development of tools for
sustainable, far-sighted management of natural resources, like for example water and
biodiversity. The bi- and multilateral projects are selected via thematically focused
open calls. In the independent review process not only scientific quality and feasibility
of the proposals, but also the involvement of researchers and stakeholders of the host
countries are assessed. Capacity building is becoming a crucial issue for this kind of
research.
Examples for currently running BMBF funding activities:

• GLOWA (Impacts of Change in the Global Hydrological Cycle)www.glowa.
org

• BIOLOG (Biodiversity and Global Change)www.biolog-online.info, esp.www.
biota-africa.org

Contact Address: Martin Rieland, Federal Ministry of Education and Research (BMBF), Südstraße
125, 53175 Bonn, Germany, e-mail:martin.rieland@dlr.de
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Sustainable Land Use and Rural Development in Mountainous
Regions of Southeast Asia

FRANZ HEIDHUES

University of Hohenheim, Agricultural Economics and Social Sciences in the Tropics
and Subtropics, Germany

Rapid population growth reinforced by policy-induced migration (resettlement policies, demar-
cation of conservation areas, construction of dams) has increased the pressure on land in the
mountainous regions of Southeast Asia to an extent that degradation processes take on self-
escalating dynamics with declining soil fertility and agricultural productivity pushing people
into more poverty, and poverty leading to reduced fallow periods and degradation of natural re-
sources. The Uplands Program (Sonderforschungsbereich 564) wants to contribute to a better
management of natural resources and to an improvement of rural livelihoods in these mountain-
ous regions of northern Thailand and northern Vietnam. Through the Program’s participatory
approach the priorities of the stakeholders involved in the management of natural resources and
in rural development processes will be integrated. Participation, sustainability and interdisci-
plinarity are central components of the Research Program.
The Program focuses on two main research fields mutually interlinked: sustainable land use
and sustainable rural development. The basic hypothesis is that sustainable land use can only
be achieved if off-farm employment is created and an appropriate institutional framework is
designed.
Research on sustainable land use concentrates on the stabilization of land use systems in moun-
tainous regions requiring a system approach encompassing an entire watershed area. The re-
search field comprises three project areas: soil, water and energy conservation, bio-diversity
in agro-eco systems, plant and animal resources and sustainable and integrated production sys-
tems. Research on sustainable rural development focuses on analysing opportunities to better
integrate sustainable land use systems into the regional development process. By elaborating
appropriate technologies for the local industrial processing of agricultural products as well as
by designing suitable institutions and policy measures, the evolvement of sustainable land use
systems and agricultural practices will be supported. Processing and marketing of agricultural
products and rural institutions and policies are the main research fields.
The Program is set up to cooperate with the Chiang Mai University and the Kasetsart University
in Thailand, complemented by Maejo University and Silpakorn University. In Vietnam the
Program cooperates with the Hanoi Agricultural University, the Thai Nguyen University of
Agriculture and Forestry and the two science institutes: Vietnam Agricultural Science Institute
and the National Institute of Animal Husbandry. In addition, the Program cooperates with many
bi-lateral and international research programs in both countries.

Keywords: Rural development, sustainable land use system, Southeast Asia, SFB

Contact Address: Franz Heidhues, University of Hohenheim, Agricultural Economics and Social
Sciences in the Tropics and Subtropics, Schloß, Osthof-Süd, 70593 Stuttgart, Germany, e-mail:
heidhues@uni-hohenheim.de
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Stability of Rainforest Margins
MANFRED ZELLER

Georg-August-Universität Göttingen, Institute of Rural Development, Germany

The Sonderforschungsbereich (SFB 552) of the DFG (Deutsche Forschungsgemein-
schaft) is a long-term Indonesian-German research program that began in July 2000.
A key feature of the SFB entitled Stability of Rain Forest Margins (STORMA) is its
interdisciplinary approach in analysing land use systems in tropical rain forest mar-
gins and their impact on socio-economic and agro-ecological systems. Researchers
from two German universities (Göttingen and Kassel) and two Indonesian universities
(Agricultural University Bogor, and University Tadulako) participate in STORMA,
representing diverse disciplines such as plant and landscape ecology, agricultural and
resource economics, rural sociology, cultural geography, and bioclimatology.
The research task of STORMA is to analyse and assess the factors and processes of
land use that stabilize or destabilize tropical rainforest margins both in their temporal
and spatial dimensions. The research area is the Lore Lindu National Park and its sur-
roundings near Palu, Central Sulawesi, Indonesia. Theprincipal research objectives
of SFB 552 are:

• the analysis of key factors and processes that lead to destabilisation and forest
degradation in the forest margin zone;

• the identification and assessment of social, economic, political and ecological
conditions that are imperative for the stability in the forest margin zone; and

• the development of rapid appraisal systems and integrated interdisciplinary mod-
els that aim to evaluate the socio-economic and ecological consequences of ex-
isting and alternative rural development and nature conservation policies.

The research program features a joint Indonesian-German project steering and man-
agement that explicitly aims at promoting graduate and post-graduate education of
young scientists, mainly from Indonesia and Germany. During the second phase (July
2003 to July 2006), the thirteen individual research projects of STORMA contribute
to three focal points of investigation:

• Focus 1: Integrated modelling of land use in the rain forest margin zone: Alter-
native land use strategies

• Focus 2: Sustainable management of agroforestry systems
• Focus 3: Ecological and socio-economic impacts of different forest use intensi-

ties

With regard to focus 2 and 3, researchers from the socio-economic and natural sci-
ences work in the same villages, households and plots to facilitate exchange of data,

Contact Address: Manfred Zeller, Georg-August-Universität Göttingen, Institute of Rural Develop-
ment, Waldweg 26, 37073 Göttingen, Germany, e-mail:m.zeller@agr.uni-goettingen.de
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and thereby contribute to focus 1 which seeks to integrate the different data and sub-
system models through a land use model. A key feature of STORMA is therefore
the collaboration of the socio-economic scienceson the one hand and thenatural
scienceson the other: It aims at bridging a traditionally wide gap in the definition,
understanding and solution of problems related to man-nature interaction. These inter-
disciplinary initiatives have focussed on selected themes that are particularly relevant
with regard to the stability of rainforest margins. They include, for example,(1) the
impact of deforestation on the water availability and water quality of rural households,
(2) the impact of hunting and deforestation on endangered wildlife species and its im-
plications for conservation, and(3) the spread of cacao diseases, which constitute a
major problem in the research area.
Apart from the DFG as the main funder, STORMA is supported by the BMZ, the
BMBF, the state of Hessia and Lower Saxony, the four partner universities, the DAAD,
the Indonesian Ministry of Agriculture and Forestry as well as the Directorate General
of Higher Education.

Keywords: Agroforestry system, forest degradation, land use modelling, SFB
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The Concept of the DFG Joint Research Projects with Special
Regard to Collaborative Research Centres

PATRICIA SCHMITZ-MÖLLER

Deutsche Forschungsgemeinschaft, Lebenswissenschaften 1 Agrarwissenschaften, Ger-
many

The DFG is the largest provider of research funds to universities and the most im-
portant funding organisation of basic research. All programmes support and encour-
age international cooperation. Besides the Individual Grants Programmes there are
several joint research programmes which can be conducted by German scientists in
cooperation with researchers or research institutions in developing countries.
Collaborative Research Centres are long-term university research centres in which sci-
entists and academics pursue ambitious joint interdisciplinary research undertakings.
This funding instrument aims to create core research areas at universities. The pro-
gramme is focused on strengthening the research capacity and the scientific efficiency
of the participating scientists in the respective developing countries in order to help to
solve specific problems. Collaborative Research Centres are funded for a maximum
of 12 years. Every four years the DFG reviews the research programmes and budget
of each individual centre and evaluates the results achieved in the preceding funding
period. This evaluation is the basis for the annual funding decisions of the Grant
Committee for Collaborative Research Centres. In 2002 312 Collaborative Research
Centres were funded with a budget of EUR 361.9 million. Eight centres dealt with
topics that are relevant to developing countries, especially Africa. Examples of areas
to be studied were the consequences of cultural developments and changes as well
as the history of languages and settlements. The goal of a biomedical Collaborative
Research Centre is to control tropical diseases. Two other centres dealing with land
use concepts in developing countries will be presented at the meeting in detail.
Another example for joint research projects in which partners from developing coun-
tries can be involved are Research Units. They support close partnerships in high-
quality research ventures at one or more locations and are funded up to six years.
They often contribute to establishing new research directions. In the frame of Priority
Programmes the participating researchers from all German research institutions are
free to choose their topics, research plan and methods in a supraregional cooperation.
Research Training Groups are combined research and study programmes established
at German universities for a period of time for the purpose of promoting young re-
searchers at one location. They afford doctoral students the opportunity to complete
their doctorates within a coordinated research programme. Some examples will be
presented.

Contact Address: Patricia Schmitz-Möller, Deutsche Forschungsgemeinschaft, Lebenswissenschaften
1 Agrarwissenschaften, Kennedyallee 40, 53175 Bonn, Germany, e-mail:patricia.schmitz-moeller@
dfg.de
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The DFG generally provides the funds necessary for the German share of the project
while the BMZ covers costs which the cooperating partner in the developing coun-
try incurs in connection with the implementation of his share. Specifically, BMZ
may provide financial support for the purchase of scientific materials e.g. consum-
ables and scientific equipment, but also for local casual labour, and for journeys the
co-worker may need to undertake in his/her own country or to Germany. It is not pos-
sible to finance the whole infrastructure of the foreign universities or other research
institutions. In general, an adequate financial contribution of both parties is expected.
The qualification of the applicants and the scientific relevance of the proposal are the
main prerequisites for funding, despite of the relevance of the planned project for the
developing country involved.

Keywords: DFG, Research support, Collaborative Research Centers, SFB
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