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Preface

The TROPENTAG is an International Conference for Research on Food Security,
Natural Resource Management and Rural Development. Since 1999 it is convenec
alternately by a number of German Universities in co-operation with ATSAF and
GTZ/BEAF, all of which are engaged in agriculture and forestry in tropical countries.
The TROPENTAG provides an international platform for scientific and personal ex-
change for students, junior and senior scientists, and development practitioners alike
The increasing international interest in the TROPENTAG from a large and still grow-
ing audience - over 650 participants from 68 countries have registered so far - demon
strates its importance on the agenda of both, the development oriented scientific corr
munity and the implementing development organizations.

This year's TROPENTAG is organised jointly by the University of Kassel-Witzen-
hausen and the University of Goéttingen under the conference theme “Utilisation of
diversity in land use systems: Sustainable and organic approaches to meet huma
needs”. This theme covers many challenging aspects: diversity may refer to the (ge
netic) diversity of the natural resource base on which anthropogenic land use relies
and to the entire ecosystem with which this land use is interacting. Here, we under-
stand diversity in a broad sense: it encompasses the diversity of the natural flora anc
fauna at the micro to the macro scale, and also, for example, variation of soils or site
conditions. Diversity may also refer to the genetic diversity of domesticated plant and
animal species, which over millennia supports livelihoods in almost all climates and
regions worldwide. Utilizing diversity may mean harvesting non-timber forest prod-
ucts such as mushrooms, medicinal plants or wildlife, or to combine different crops
in intercropping systems to better exploit compatibilities in time or space securing
multiple household needs. Diversity may also refer to the large cultural diversity of
human societies in different regions of the world, who have developed their individ-
ual knowledge and technologies to derive their livelihoods from the resource base at
hand.

Rapid population growth causes an increasing strain on the resource base, and urba
isation and the emergence of a new middle class in many upcoming economies lead
to a dramatically growing demand livestock products on one hand and energy on the
other. The recent past has shown that this may massively influence agricultural mar
kets and practices across the world. Depending on biophysical and socio-economic
conditions, export-oriented land use systems may or may not be less diverse thar
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systems producing for more localized markets. Whether or not smallholders do eco-
nomically benefit from such developments can only be answered at the individual
(regional) level.

The TROPENTAG 2007 seeks to bring scientists and development practitioners to-
gether to stimulate and advance the scientific debate on the above issues. New meth-
ods and research results are presented addressing the eternal question of how we may
reconcile increasing demands for food and energy by a growing world population and
peoples’ search for improved livelihoods with our vision of sustainability and conser-
vation of biodiversity in agro-ecosystems. In this context emphasis will also be placed
on searching for discipline-specific indicators of sustainability and trying to combine
these in a way that allows their useful application in assessing land use systems. To
broaden the accessibility of the results of this venue the abstracts of all contributions
are published both as hardcopies and on the Internet under www.tropentag.de.
Witzenhausen and Géttingen, October 2007

for the Organising and Scientific Committee

Andreas Birkert
Christoph Kleinn

Eva Schlecht
Christian Hulsebusch
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Agroecology: The Science of a Sustainable and Resilient
Agriculture for the XXI Century

MIGUEL ALTIERI

University of California, Division of Insect Biology, United

Today there is considerable consensus that modern agriculture confronts an environ-
mental crisis. A growing number of people have become concerned about the long-
term sustainability of existing food production systems. Evidence has accumulated
showing that whereas the present capital- and technology-intensive farming systems
have been extremely productive and competitive, they also bring a variety of eco-
nomic, environmental and social problems. An alternative food system is urgently
needed.

From an ecological perspective, the regional consequences of monoculture specialisa-
tion are many-fold including the high use of agrochemicals (pesticides and fertilisers),
and lately the use of transgenic crops, which are increasingly been linked to a an array
of environmental problems, the worsening of insect pest and disease infestations and
higher vulnerability to climate change. Moreover the efficiency of use of applied in-
puts is decreasing and crop yields in most key crops are leveling off. In some places,
yields are actually in decline. There is no question that high-input conventional agri-
cultural systems need to be converted to systems that require less use of external inputs
and that are able to produce high quality food without degrading the environment

On the other hand it is now well accepted that vast areas in the developing world,
characterised by traditional/subsistence agriculture, remain poorly served by the top-
down transfer-of-technology approach, due to its bias in favour of modern scientific
knowledge and its neglect of local participation and traditional knowledge. For the
most part, resource-poor farmers gained very little from the Green Revolution. Not
only were technologies inappropriate for poor farmers, but peasants were excluded
from access to credit, information, technical support and other services that would
have helped them use and adapt these new inputs if they so desired. The urgent need
to combat rural poverty and to conserve and regenerate the deteriorated resource base
of small farms requires an active search for new kinds of agricultural research and
resource management strategies. Many people have long argued that a sustainable
agricultural development strategy that is environmentally enhancing must be based
on agroecological principles and on a more participatory approach for technology
development and dissemination.

Agroecology has emerged as the discipline that provides the basic ecological princi-
ples for how to study, design and manage agroecosystems that are both productive
and natural resource conserving, and that are also culturally sensitive, socially just

Contact Address: Miguel Altieri, University of California, Division of Insect Biology, Gill Tract, CA
94720 Berkeley, United, e-maiigroeco3@nature.berkeley.edu


agroeco3@nature.berkeley.edu

Keynote Presentation

and economically viable. Agroecology goes beyond a one-dimensional view of agroe-
cosystems - their genetics, agronomy, edaphology, etc., - to embrace an understandin
of ecological and social levels of co-evolution, structure and function. Instead of fo-
cusing on one particular component of the agroecosystem, agroecology emphasise
the interrelatedness of all agroecosystem components and the complex dynamics c
ecological processes. Implicit in agroecological research is the idea that, by under
standing these ecological relationships and processes, agroecosystems can be mar
ulated to improve production and to produce more sustainably, with fewer negative
environmental or social impacts and fewer external inputs. Ecological concepts are
utilised to favour natural processes and biological interactions that optimise synergies
so that diversified farms are able to sponsor their own soil fertility, crop protection
and productivity.

This paper argues that agroecology can provide the scientific and methodological
basis for converting large scale industrial systems monoculture systems to a more
sustainable path of production. Agroecology is also providing a new technological
paradigm for resource-poor farmers to achieve productive, energy and food sovereignt
Of course conducive policies, alternative markets and organised social movements ar
required for agroecology to fulfil its development potential.

Keywords: Agroecology, ecological concepts
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Livestock nutrition and feed quality — Oral Presentations

Effect of Supplementing a Tanniniferous Shrub Legume on Milk
Yield and Composition of Dual Purpose Cattle GrazingPaspalum
notatum

LAILA C. BERNALL, TASSILO TIEMANNZ, CARLOS LASCANO!, MICHAEL
KREUZER?, HANS-DIETER HESS
1Centro Internacional de Agricultura Tropical (CIAT), Colombia
2swiss Federal Institute of Technology (ETH), Institute of Animal Science, Switzerland
3Agroscope Liebefeld-Posieux Research Station (ALP), Switzerland

Low availability and poor quality of forages for livestock are major constraints faced
by tropical smallholders. This is particularly relevant in regions with low-fertility soils
and extended dry seasons. Shrub legumes have been suggested as promising feeds
the dry season, and CIAT has selected some accessions of species with good agr
nomic performance on low-fertility soils and under drought. Many of these species
are characterised by high contents of condensed tannins (CT). Particularly one ac
cession ofCalliandra calothyrsushowed auspicious potential regarding ruminal fer-
mentation dynamics in vitro and was therefore tested for its suitability as supplement
to grazing cattle. In a duplicated>d44 Latin Square design, 8 dual purpose cows
(Holsteinx Zebu) kept on @&aspalum notaturpasture, were supplemented with

gna unguiculata a more difficult to grow high quality herbaceous legume, &nd
calothyrsug CIAT 22310) alone or in mixtures at proportions 1:2 and 2:1. Allowance
for supplementation was set to 1 kg of dry matter per 100 kg of body weight. Cows
were allowed to adapt for 7 days, followed by 7 days of measurement. Milk yield
and composition were measured daily. Consumption of the legumes was 87 % of the
amount offered withvigna and only 29 % withCalliandra. The mixture with low
Calliandraproportion did not differ in consumption from thégna-only supplement,
while that with the highCalliandra proportion was intermediate with 59 % of the
amount offeredR < 0.05). Milk yield linearly decreased with increasing proportion

of Calliandra in the supplement. Accordingly, milk yield was higheBt< 0.001)

with Vignaonly (5.3kgd'), and declined to 4.7, 4.4 and 3.6 kg avith increasing
Calliandra level. There were no treatment effects on contents of fat, solids-non-fat
and total solids. Milk urea N declined (< 0.05) with increasindgCalliandra propor-

tion from 6.3 to 3.7 mgdt as expected from the protein-binding properties of the
CalliandraCT. In conclusiong. calothyrsusad a low suitability as sole protein sup-
plement, but it may be added at low proportions if availabilityMigna is limited.
When supplemented, a major limitation seems to be the low palatability apart from
the high CT content.

Keywords: Calliandra, legumes, milk production, supplementation, tannins

Contact Address: Hans-Dieter Hess, Agroscope Liebefeld-Posieux Research Station (ALP),
Route de la Tioleyre 4, CH-1725 Posieux, Switzerland, e-ndégter.hess@alp.admin.ch
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Efficiency of Microbial Protein Synthesis in Steers Fed Freshly
Harvested Tropical Grass

MARTHEN LUTHER MULLIK
University of Nusa Cendana, Faculty of Animal Science, Department of Animal Nutri-
tion, Indonesia

Rumen microbial crude protein (MCP) supply is a vital element in the rumen models
to predict respond of ruminants to a certain feeding regime. Data from tropical pa-
tures always below predicted results from the existing rumen models due to the fact
that database used in the models are derived mainly from temperate pastures. Thus,
guantification of the rumen MCP supply from tropical pastures is expected to improve
predictive rate of the models under tropical feeding condition. Four Brahman cross-
bred steers (45#20.1 kg) were used in a metabolism study to quantify efficiency of
microbial protein synthesis (EMPS) in cattle consuming a freshly harvested tropical
grass. Pangola grasBifjitaria erianthecv. Steudal) was harvested every morning

and fed to the animals soon after. Data were collected over 1 week after the steers
were previously adapted to this diet for 2 weeks. Parameters regarded were EMPS,
intake, fractional passage rates, and rumen ammonia concentration. Passage rates
were estimated using dual marker (chromium-EDTA and ytterbium) technique. The
EMPS was estimated using purine derivative excretion in urine (total urine collection
method). The EMPS value obtained was compared to the values in the feeding stan-
dards. Mean crude protein (CP) and water soluble carbohydrates (WSC) were 6.3 and
7.4 of dry matter (DM) respectively. Mean DM intake was 1.6 % W. Average rumen
ammonia (NH-N) concentration was 69 mg NN 11 whilst rumen passage rates
were 7.48 and 6.92% hfor fluid and solids resdpectively. Mean EMPS in the steers
was only 72 g microbial crude protein (mcp)kgigestible organic matter (DOM). It

might be concluded that EMPS in steers consuming freshly harvested pangola grass,
with the above nutritional characteristics, was below the minimum level for forage
diets adopted in the current feeding standards.

Keywords: Efficiency, rumen microbial proteins, steers, tropical grass

Contact Address: Marthen Luther Mullik, University of Nusa Cendana, Faculty of Animal Science,
Department of Animal Nutrition, Jalan Adisucipto Penfui, 85001 Kupang, Indonesia, e+meilin_
kpg@yahoo.com.au
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Apparent Digestibility Coefficient of Housefly Maggot Meal
(magmeal) for Nile Tilapia (Oreochromis niloticusl.) and Carp
(Cyprinus carpig

JOHNNY ONYEMA OGUNJIL, THILO PAGEL?, CARSTEN SCHULZ3, WERNER
KLoAs*
1Ebonyi State University, Dept. of Animal Production and Fisheries Management, Nige-
ria
2nstitute of Freshwater Ecology and Inland Fisheries, Inland Fisheries, Germany
3Christian-Albrechts-Universitat zu Kiel, Marine Aquaculture, Germany
4Humboldt-Universitat zu Berlin, Department of Endocrinology, Germany

Several feed ingredients including animal and plant protein sources, have been investigatec
in order to find substitutes for fish meal in fish diets. Though these feed ingredients may
be cheaper than fishmeal, diverse responses on growth parameters have been reported. T
reasons for the variations are summarised to include the protein composition and amino acic
profile, palatability/acceptability, phosphorus content and availability, anti-nutritional factors
(especially in plant protein sources) and apparent digestibility of alternative feeds. Digestibility
gives the relative measure of the extent to which ingested food and its nutrient components
have been digested and absorbed by animal. From its chemical composition a feed ingredien
may appear to be an excellent source of nutrients but unless it can be digested and absorbed
the target species the actual value can be limited. Interests to study the use of housefly maggc
meal (magmeal) as substitute for fishmeal in fish diets have increased in recent. However, nc
report has been published so far on the digestibility of this alternative protein source. This study
was therefore designed to determine the apparent digestibility coefficient of magmeal for Nile
tilapia (Oreochromis niloticusand carp Cyprinus carpi9. In order to evaluate the digestibility

of magmeal formulated reference diet (containing fishmeal as primary protein source) and a tes
diet (containing 70 % reference diet + 30 % maggot meal) were fed triplicate groups of tilapia
and carp with initial average body weights of 10839 and 110.323g respectively. Faeces
were collected over a period of 15 days by siphoning. The apparent digestibility coefficients
(ADCs) of tilapia fed with test diet was lowest (80.11 %) and significantly different from carp
(87.08+0.8), however no difference was observed with ADC of crude fat. Magmeal digestibil-
ity of dry matter (47.65 %), crude protein (57.7 %), crude fat (86.1%) and energy (58.1 %)
for tilapia are significantly lower than for carp (dry matter: 63.84 %, crude protein: 84.9 %,
crude fat: 96.8 %, energy: 74.9 %). Spawning activities of experimental tilapia and soft faeces
consistency of carp may have affected the results.

Keywords: Carp, fibre, housefly maggot meal, nutrition, Tilapia

Contact Address: Johnny Onyema Ogunji, Ebonyi State University, Dept. of Animal Production and
Fisheries Management, PMB 053 Abakaliki, Nigeria, e-maigjunjijo@yahoo.com
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Potassium Chloride Supplementation in Drinking Water of Laying
Hens as a Means to Maintain High Productivity under High
Ambient Temperature

DAl NGUYEN VAN, WERNERBESSEI

University of Hohenheim, Institute for Animal Husbandry and Animal Breeding, Ger-
many

Voluntary water intake in laying hens is considered an important factor of adapta-
tion to hot temperatures. This experiment was carried out to study the response of
potassium chloride (KCL) in the drinking water on water intake, feed intake and pro-
ductivity traits under heat challenge. A total of 48 hens (Hisex breed) were kept in
climatic chambers and randomly allocated to three experimental groups of 16 hens
each. These groups were given 0; .2 and .4 % KCL in the drinking water for seven
consecutive days. The room temperature was cycled frafrl2€ (from 23 to 8 hrs)

to 34t1°C (from 9 to 22 hrs) for seven days. Water and feed intake, egg production
and quality traits of the individual hens were recorded throughout the experimental
period. Body temperature was recorded at days 1, 3, 5 and 7. Water intake was sig-
nificantly higher in the hens receiving .2, .4 % vs. 0% KCL supplementation. There
was no significant difference between .2 and .4 % KCL. Feed intake in the control
group was significantly higher in the KCL-supplemented groups at day seven of ex-
perimental period. There was no effect of the treatments on egg shell strength, but
shell thickness was significantly higher and the number of egg shell defects was lower
in the KCl-treated hens. Body temperature was not affected by the treatments. The
results show that KCL supplementation through drinking water may be a means to
avoid a reduction of egg production which usually occurs when the temperature in the
layer house increases.

Keywords: Egg production, feed intake, heat stress, potassium chloride, water intake

Contact Address: Dai Nguyen Van, University of Hohenheim, Institute for Animal Husbandry and
Animal Breeding, Garben Str.17, 70599 Stuttgart, Germany, e-riklai75@uni-hohenheim.de
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Nutritive Value and Utilisation of Ruzi ( Brachiaria ruziziensid and
Napier (Pennisetum purpureurpGrass Silages by Cattle

CHOKE MIKLED?Y, THERDCHAI VEARASILP', UDO TER MEULEN?, SONTHAYA
MOONSIKEAW!
1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universitat Gottingen, Institute of Animal Physiology and Animal Nutri-
tion, Germany

Four experiments were carried out to evaluate the nutritive value and potential utiliza-
tion of ruzi (Brachiaria ruziziensisand napierPennisetum purpureungrass silages.

The grasses were ensiled with different additives and assessments were carried ol
using conventional digestibility trials, indicator method and an in vitro gas produc-
tion technique. In experiment | ruzi grass was ensiled with 5% molasses (T1), 5%
molasses + 5% coconut meal (T2), 5% coconut meal (T3) and 3% urea + 3% rice
bran (T4). In experiment Il napier grass was ensiled with 5% molasses (T1), 15%
cassava leaf (T2), 20 % soybean hulls (T3) and 20 % leucaena leaf (T4). In experi-
ment IIl, four crossbred nativec Holstein cannulated cows were used to assess in
sequence the digestibility of the respective silages. In experiment IV, the Menke in
vitro gas technique was used to derive the energy values of the silages. The quality
of all silages was assessed to be good with a quality score ranging between 70.17 an
90.25. The pH was less than 4.1. The lactic acid content was significantly0(05)
different with ruzi grass (T2) and with napier grass (T1) having the highest values.
Metabolisable energy content was however highest in ruzi grass (T1) and for napier
grass (T1). Efficiency of nitrogen uptake with ruzi grass was significaptky 0.05)
highest with T1 while with napier grass this was significanfiy(0.05) highest with

T1 as well. Therefore Ruzi grass ensiled with 5% molasses + 5% coconut meal and
napier grass ensiled with 5% molasses were relatively better utilised than the othel
treatments. It is important to carry out further work assessing animal performance on
the silages.

Keywords: Brachiaria ruziziensisPennisetum purpureumilage, nutritive value, cat-
tle
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Effect of Supplementation of Grazing Bali Cows During Pre and
Postcalving Period on Intake, Digestibility, and Rumen
Environment

HENDERIANA BELLIL, I. GUSTI NGURAH JELANTIK !, WOLFGANG HOLTZ?2
lUniversity of Nusa Cendana, Department of Animal Production, Indonesia
2Georg-August-Universitat Gottingen, Institute of Animal Husbandry and Genetics, Ger-

many

Ten pregnant Bali cows were used to study effect of supplementation on intake, di-
gestibility, and rumen environment. Approximately 90 d before the expected date of
calving, cows were randomly allocated to one of two feeding groups. The 5 cows of
Group A were grazed on native pasture, while the remaining cows of Group B grazed
with the others but received 1.50 kg concentrate (coconut cake + fish meal + rice bran)
with gross energy of native grass = 13.61 kgMdnd concentrate = 16.68 kg MJ
Voluntary intake of basal diet and supplemented feeds by both groups was measured
over successive 14-day periods including 7 days of preeliminary treatment at 1 month
after calving, while apparent digestibility was determined at 4—6 weeks after calving,
and ruminal fluid was collected on the final day of the trial. Data was analysed us-
ing student-t test procedure. Forage intake particularly total dry matter (DM) intake
was markedly increase@ « 0.01) when cows grazed on natural pasture were sup-
plemented with concentrate (7.6 vs 6.0kg). The estimated total energy intake also
increased [f < 0.01) with supplementation. The intake of all the nutrients i.e. total
organic matter (OM), crude protein (CP), ether extract (EE), crude fibre (CF) and ni-
trogen free extract (NFE) were significantly highgr< 0.01) in the supplemented
group than in the non-supplemented group. Digestibility data in the study showed
that there were improvements after supplementation i.e. DM was significantly higher
(66.7 vs 58.3%); also digestibility of all nutrients except EE and NFE. Rumen pH,
ammonia and VFA levels were affected by concentrate supplementation (pH: 6.4 vs.
6.7; NH;-N: 137.4 vs. 11.0mg}; VFA: 115.2 vs. 86.2 nMT). Molar proportion i.e.
acetate, propionate and butyrate including acetate and propionate rati also influenced
by supplementation (2.9 vs 3.9).

Keywords: Bali cows, digestibility, intake, native pasture, rumen environment, cattle
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Plant Species Selection by Free-Ranging Cattle in Subandean
Mountain Forests of Southern Bolivia

SVENJA MARQUARDT?, FELIX ENCINASZ, STEPHAN BECK3, HUMBERTO
ALZERRECA*, MICHAEL KREUZER!, ANDREA CORINNA MAYER?
1swiss Federal Institute of Technology (ETH), Institute of Animal Science, Switzerland
2Juan Misael Saracho University, Agronomy Department, Bolivia
3Herbario Nacional de Bolivia, Universidad Mayor de San Andrés, Bolivia
4Programa Estratégico de Acci6n para la Cuenca del Rio Bermejo, Bolivia

In southern Bolivia, Department of Tarija, the Subandean mountain forests are used a:
winter grazing areas for cattle. Practicing a transhumance system, the cattle is move«
to the forests at the beginning of the dry season (April-May), when the forage in the
grasslands of the valleys, used for summer grazing, becomes scarce. The cattle stay
in the mountain areas during the complete dry season and returns to the grasslanc
around the villages when the rainy season starts (October-November). In the commu
nity of Salinas, inside the Reserva Nacional de Flora y Fauna Tariquia, traditionally
silvopastoral areas (Meringal (M) and Rio Tarija (T)) were chosen for evaluating the
plant selection of cattle in free-ranging conditions, using direct observation. During 4
to 5-day periods per month from May to November, an adult cow was observed dur-
ing daylight hours. The bites per plant species were counted every 5 minutes during
a 1-minute period. From May to July, grasses and grass-like species made the highes
contribution to the cattle’s diet, contributing to more than 55 % of bites during May
and June at both study sites. The main species consumed was the grass Ichnanthus
pallens (more than 50 % in both sites in May). In the following months, consumption
of grasses and grass-like species decreased, and the contribution of herbs, shrubs a
subshrubs, and trees increased in the diet. In area T, bites on shrubs and subshrul
were more frequent, especially in August (42.5 %), while in M more trees than shrubs
and subshrubs were browsed, with highest values being found in September (45.2 %
Not only fresh plant parts served as food but also dry tree foliage was consumed
mainly during August to October, at both study sites, but with higher proportion of
browsing at site M (September=35 %). The dry tree foliage was mainly derived from
Chrysophyllum gonocarpuandCeltis brasiliensis The results show a high diversity

of plants consumed by cattle (aprox. 376 species). In general, the ten most impor
tant plant species (including dry tree foliage of non-determined tree species) made ug
more than 50 % of bite counts.

Keywords: Biodiversity, forest grazing, Latin America, plant species selection, sil-
vopastoral systems
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Haemophilus somnusA Cause of Chronic Encephalopathy of
Cattle in the Sudan?

KAMAL ELDIN HASSANALI ELTOM!, HELGE BOHNEL!, FRANK GESSLER,
ABDULKHALIG BABIKER?, NASREEN OMER MUSA?
1Georg-August-Universitat Gottingen, Institute of Tropical Animal Health, Germany
2University of Khartoum, Institute for Promotion of Animal Export Studies, Microbiology
and Molecular Biology, Sudan

Haemophilus somnyslistophilus somnihas been reported in many countries around

the world as a cause of many disease manifestations in cattle and sheep including
thrombotic meningoencephalitis, septicaemia, pneumonia, abortion, orchitis, arthritis
and myocarditis, etc... which are collectively known Be&mophilus somnuisease
complex”. Haemophilus somnudisease has not been reported in the Sudan till 1998,
when El Sanousi and co-workers diagnosed a chronic disease of cattle with nervous
manifestations as “thromboembolic meningoencephalitis” causeddmsmophilus
somnus This disease was observed to affect cattle following stresses such as viral
or parasitic diseases or exhaustion due to walking long distances. The disease is char-
acterised by decreased heat tolerance and hair over growth in addition to other symp-
toms which include respiratory distress, hyper-salivation, plegia of one or both hid
limbs, elevated temperature, decreased milk yield, reproductive failure and decreased
appetite with consequent loss of body condition. In another separate study, the same
investigators showed that most of these symptoms can be alleviated or abolished by
treatment with antibiotics that can cross the blood brain barrier, confirming the their
previous diagnosis of the disease and the bacterial nature of the causative agent. In the
present investigation we revised the relatioiHosomnugo this disease by re-identi-
fication of some of the early isolated bacteria by molecular methods. With PCR using
primers specific tdd. somnusfour of these isolates were either negative or yielded
non-specific amplicons. Further identification by 16S rDNA sequencing confirmed
the PCR results. Another part of the investigation was conducted using ELISA for
the detection of antiH. somnusntibodies in affected cattle. Although ELISA results
showed varying degrees of antibody titre in sera from both affected and apparently
healthy cattle, healthy cattle had relatively higher antibody titres agdinsbmnus

These results are consistent with results of other investigators, who reported that cattle
with lower titre againsH. somnuavere more susceptible té. somnuglisease.

Keywords: Cattle thrombitic meningoencephalitidaemophilus somnuslistophilus
somnj Sudan
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Seasonal Trends of Mineral Content in Forage of Range Grasses
from Northeastern Mexico

RoOQUEG. RAMIREZ LOZANO, HUMBERTO GONZALEZ RODRIGUEZ
University of Nuevo Ledn, Department of Food Sciences, Mexico

For grazing ruminants, native grasses are important sources of inorganic nutrients
however, in some circumstances, they are deficient in one or more essential minet
als. The aim of this study was to determine and compare, seasonally, during one yea
(from autumn 2001 to summer 2002), the Ca, K, Mg, Na, P, Cu, Fe, Mn, and Zn con-
tent of native gasses such Beuteloua curtipendulaBouteloua trifida Brachiaria
fasciculata Digitaria insularis, Chloris ciliata, Leptochloa filiformis Panicum hal-

lii, Panicum obtusumPaspalum unispicatupSetaria macrostachyeSetaria grise-
bachii, Tridens eragrostoideand Tridens muticusand cultivatedCenchrus ciliaris

and Rhynchelytrum repensGrasses were collected by hand as encountered in four
sites, randomly located, in a rangeland (900 ha) grazed by beef cattle at Genera
Teran County, Nuevo Leon, México. Mineral concentrations were estimated using
an atomic absorption spectrophotometer with an air/acetylene flame. The P conten
was determined in a colorimeter. All minerals, in all grasses, were significantly dif-
ferent between seasons and between grasses within seasons. In general, during w
seasons all grasses had higher mineral content. In all plants, in all seasons, K (overal
mean = 12.0 g kgt DM), Mg (1.8 g kg ! DM), Fe (129.0 mg kg! DM), Mn (40.0

mg kg~ DM) and Zn (49.0 mg kg! DM) were higher to meet growing beef cattle re-
quirements; however, P (1.2 gk§DM), Na (0.3 g kg'* DM) and Cu(4) were lower.

The Ca (5.0 g kg! DM) was higher only in wet seasons (summer and autumn). Graz-
ing cattle in these regions have to be supplemented with P, Na and Cu throughout the
year and with Ca in dry seasons.

Keywords: Macrominerals, microminerals, cattle, native Mexican grasses, northeast-
ern Mexico
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Diversification in the Use of the Seeds of Five Soil Nitrogen
Enriching Tropical Plants Used on Marginal Lands for Livestock
Production

EusTACE AYEMERE I YAYI !, HOLGER KLUTHZ, MARKUS RODEHUTSCORD
1University of Ibadan, Department of Animal Science, Nigeria
2Martin Luther University Halle-Wittenberg, Institute of Agricultural and Nutritional Sci-
ences, Germany

The seeds of five plant&fterolobium cyclocarpupMucuna pruriensCentrosema
pubescend.ablab purpereusndGiliricidia sepium) which are normally used for ni-
trogen enrichment in marginal soils were harvested. Their chemical, antinutritional
factor (ANFs) and amino acid compositions were determined. The aim is to promote
the use of the seeds for livestock production. Samples of the seeds were sun-dried
and milled. A portion of the milled samples was subjected to wet heating by autoclav-
ing. The proximate, mineral, total phenols, tannin, phytic acid, L-dopa, cyanide and
amino acid compositions were analysed. The highest crude protein Vasepium
(498 g kg?) followed by M. pruriens(278 g kgl). The lowest crude protein was in

M. esculentavith 209 g kg. The crude fibre irE. cyclocarpunwas the highest with

131 gkg* while G. sepiumandC. pubescensad the lowest crude fibre with 92 gkg

each. Total phenols, tannin and L-dopa were significantly highkt.iprurienswith

levels of 30.4, 7.1 and 13.2 g ®g respectively. The highest levels of phytic acid and
cyanide were present i@. sepiumwith 14.8 and 7.6 g kg, respectively. There were
remarkable reductions in the levels of the ANFs in the seeds after autoclaving. Of the
total phenols 71, 62, 73 and 80 % of the total phenols ilMhpruriens L. purpereus

C. pubescenandG. sepiumrespectively was eliminated. Of the essential AAs, the
levels of methionine, threonine and lysine in the seeds were lower than reported levels
in soy bean meal. The levels of valine, leucine, isoleucine and histidine were compa-
rable to those in soy bean meal. The level of histidin&irsepiumwas much higher

than in soy bean meal. Based on the FAO/WHO scoring pattern, methionine was the
first limiting amino acid in all the seeds.

Keywords: Diversification, livestock production, seeds, soil nitrogen enrichment
plants
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Processed Kidney BeanRhaseolus vulgarikin Broiler Feeding —
Performance Characteristics

SEIMIYENKUMO TARIA OFONGO, ANTHONY D. OLOGHOBO
University of Ibadan, Departement of Animal Science, Nigeria

The effects of cooked and decorticated kidney beimageolus vulgar)son perfor-
mance characteristics of broilers were studied. A total of 120 one day old Abor-Acre
broiler chicks was used for the study. The birds were randomly allotted to six di-
etary treatment groups with two replicate per treatment and ten birds per replicate in
a completely randomised design. The processed kidney beans were used to replac
two conventional protein sources: soybean meal (SBM) and groundnut cake (GNC),
at 50 % level protein for protein in a 42 days feeding trial. Significant differences
(p < 0.01) were observed in feed intake and weight gginc(0.05) across dietary
treatments. Birds fed SBM - processed kidney beans diets had lower Feed: Gair
ratio than birds fed sole GNC-based diet. This indicated a better feed utilisation by
birds fed SBM - processed kidney beans diets. Protein Efficiency Ratio (PER) was
not significantly ¢ > 0.05) increased in diets that contained processed kidney beans.
However PER was lowest in diets that contained decorticated kidney beans compare
to values obtained for cooked kidney beans diets and the control diets. Nutrient di-
gestibility results showed significant differences< 0.05) across dietary treatments

for crude protein, ether extract and crude fibre digestibility. Crude protein digestibility
(49.50) was lowest in birds fed decorticated kidney beans.

It appeared that protein digestibility was not improved in spite of the removal of the
testa which is the main tannin reservoir of the bean. This observation may be due
to the presence of other anti-nutritional factors (including tannin) in the cotyledons.
Cooking resulted in denaturing the heat labile anti -nutritional factors. Although
decortication involved soaking in boiled water for a period of time, however the ef-
fect was not adequate to denature the heat-labile anti-nutritional factors compared tc
cooking.

A 50 % level protein for protein replacement of SBM with cooked kidney bean gave
performance that was equally as good as feeding either sole SBM or GNC. Cooking
was a better processing method for kidney bean compared to decortication.

Keywords: Broiler feeding, conventional protein sources, performance characteris-
tics, kidney bean?haseolus vulgaris
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Effects of Feeding Desert Locust Meal$chistocerca gregaripon
Performance and Haematology of Broilers

OYEBIODUN LONGE, GBEMIGA ADEYEMO, LAWAL AKINTAYO
University of Ibadan, Department of Animal Science, Nigeria

Locust and grasshoppers have been some of the greatest agricultural pests since the
beginning of civilisation. Plagues of locusts devastate crops, pastures, orchards and
entire countries or even continents. At unpredictable intervals locust invasions occur,
with swarms moving into neighbouring areas of Africa, Asia and Europe and occa-
sionally beyond. Despite this fact however, locusts could have beneficial effects as a
source of protein in animal nutrition like some other insects.

A study was conducted to determine the effect of replacing fishmeal with desert lo-
cust meal at 0%, 1.7 %, 3.4%, and 6.8 % as replacement for the equivalent protein
supplied by fishmeal in the control diet of a broiler experiment, on their performance
from day-old till the end of starter phase (0—28 days). Diets were formulated to con-
tain 2980 kcal ME and 23 % crude protein at the starter phase. Ninety-six day-old
unsexed broiler chickens (Abor acre) were randomly distributed to the four diets.

The treatments had no significamt £ 0.05) effects on the weight gain, feed intake,
feed conversion ratio (FCR) and the haematology of the birds.

However, the best result was obtained in the treatment with 50 % replacement of
fishmeal with desert locust meal. The average weekly feed intake, weight gain and
feed conversion ratio (FCR) for the treatment with the best result were: 1090% bird
561 g bird® and 1.9 respectively as compared to 957 g'bjrd57 g bird! 2.1 for the
control at the starter phase.

Furthermore, the result of the average live weight, plucked weight and eviscerated
weight for the same treatment were: 2360g, 21559 and 1700g respectively, which
were not significantly differentg > 0.05) from those obtained for the control at the
end of the finisher phase. This showed that replacing half the fishmeal in the control
diet with locust meal gave better body weight gain, feed intake and feed conversion
ratio.

The results of this experiment therefore, indicated that desert locust has great potential
as a protein source in broiler starter diets without causing any physiological disorder
as reflected in the haematological analysis.

Keywords: Haematology, chicken performance, broiler, locust meal
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Effects of Roxazyme -G on Growth Indices and Haematological
Variables of Broilers Fed Maize Offal-Based Diets

OLUFEMI PA. OLowu?, J. OLUWASOLA AGBEDE?, V. AYOBORE ALETOR?
lFederal College of Agriculture, Department of Animal Science, Nigeria
2Federal University of Technology, Department of Animal Production and Health, Nige-
ria

Influence of roxazyme -G on the utilisation of maize offal in place of maize was inves-
tigated using 420 broiler chicks. Seven diets were used in which the control diet (diet
1) contained 529 g kg and 569 g kg! maize at starter and finisher phases, respec-
tively. In diets 2, 3 and 4, twenty five percent of the maize components of diet 1 were
replaced with maize offal while in diets 5, 6 and 7, fifty percent maize component of
diet 1 was replaced with maize offal. Roxazyme-G was added to the diets at levels of
100, 200 and 300 mg kg in diets 2 & 5, 3 & 6 and 4 &7, respectively. At the close

of the starter (2—4 weeks of age) and finisher (5—-8 weeks of age) phases 5 chicks and
chickens per replicate, respectively were sacrificed conventionally and their blood col-
lected for blood analysis. Only the final weight of chicks were significantdgQ(05)
influenced while growth indices were not in finished birds. The entire haematological
indices measured were not significantly>@05) influenced by dietary treatment in
both starter and finisher birds. At starter phase, the optimum level of maize offal sub-
stitution for maize could be achieved at 132.3 g kg 200 mg kg! roxazyme -G

while 142.3 g kg! maize offal + 200 mg kg! roxazyme -G was the optimum level

for finisher birds. Conclusive, the use of maize offal and roxazyme -G at these opti-
mal levels could lead to more of maize offal being included in broiler diets in tropical
countries.

Keywords: Blood indices, broilers, broiler feeding, roxazyme -G
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Sustainable Utilisation of Cassava Plant for Feeding Monogastric
Animals

MOHAMMAD JAFARI, OPESMATANMI
Tehran University, Faculty of Natural Resources, Iran

Studies were conducted to evaluate the effect of inclusion of various products and by
products obtainable from cassava in a single or composite diet on the growth response
of monogastric animals.

Cassava plant meal (CPM) which had about 9% crude protein (CP) comprising un-
peeled tubers, leaves and tender-stems was developed. Growth studies which lasted
eight weeks with rabbits and pigs, sixteen weeks with cockerels and four weeks with
broilers were conducted. In the broiler study, a basal diet of 22% CP was formulated
with 50 % maize for 153 one week old broiler chicks. The maize was replaced with
CPM at rates 0, 25 and 50 % of maize.In the study with rabbits, a basal diet of 15%
CP was formulated with 45 % maize for ten-week old rabbits. The maize was replaced
with CPM at rates 0,50 and 100 % of maize. In the study with cockerels, a basal diet
of 16%CP was formulated with 45 % maize for 150 day old cockerel chicks. The
maize was replaced with CPM at rates 0, 50 and 100 % of maize. In the study with
pigs, a basal diet of 18% CP was formulated with 40 % maize sixteen weeks old pigs.
The maize was replaced with CPM at rates 0, 50 and 100 % of maize.

In the study with broilers, the growth rate decreased and feed to gain ratio deteriorated
(p < 0.05) as the proportion of the CPM in the diet was increased. In the study with
pigs, the daily gain, feed intake and feed/gain ratio were not significaptly @.05)
influenced by the inclusion of CPM to replace maize. In the study with cockerels,
daily gain and feed/gain ratio were significantly < 0.05) affected when CPM re-
placed maize in their diets. The inclusion of CPM to replace maize in the diets of
growing rabbits resulted in bettep  0.05) daily gain, feed intake and feed/gain
ratio.

Findings from the above studies suggest the suitability of CPM to replace maize com-
pletely in the diets of pigs and rabbits while partial replace of maize with CPM gave
satisfactory performance with broilers and cockerels.

Keywords: Broilers, cassava, cockerels, daily gain, pigs, rabbits
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Utilisation of Cassava Peel Based Diet Supplemented with or
without Farmazyme® 3000 Proenx by Growing Pigs

AKINYELE OLUWATOMISIN KINGSLEY ADESEHINWA, OLUMIDE OLUTAYO OBI,
AYODEJI ADEBAYO
Obafemi Awolowo University, Institute of Agricultural Research & Training, Livestock
Improvement Programme, Nigeria

The utilisation of cassava peel based diet supplemented with or without Farmazyme®
3000 Proenx multi-enzyme (fungal xylanase, fungailucanase, endf-glucanase,
a-amylase,f-glucanase (pH 7.5, 30°CB-glucanase (pH 5, 30°C), hemicellulase,
pentosanase and pectinase) as a replacement for maize in diets of growing pigs wa
investigated using 36 growing pigs (average initial weight of 22088kg). The

pigs were allotted to three dietary treatment groups(19f30%-Maize based con-

trol diet, (2) 30%-cassava peel based diet §BFarmazyme® 3000 Proenx supple-
mented 30%-cassava peel based diet. Each treatment had three replicates of 4 pi
replicate! (12 pigs treatment-1) in a complete randomised design. The pigs were al-
lowed ad libitum access to the diets and water throughout the 42-day duration of the
trial.

The replacement of the 30 % maize in the control diet with cassava peel resulted in
increased bulkiness and crude fibre contents of the cassava peel-based diets, hen
lowered energy content. There was also a reduction in the dry matter intake of the
pigs and the cost of feed per kg by 19.6 % and 23.5% for the cassava peel base
diet with and without Farmazyme® inclusion respectively. The replacement of the
maize content of the control diet with cassava peel resulted in 23—24 % reduction in
the cost of feed per kg live weight gain of the growing pigs. Farmazyme® resulted in
enhanced utilisationy(< 0.05) of the cassava peel-based diet in terms of the daily and
overall weight gains as well as the serum total protein, albumin, urea and cholesterol
While the heamoglobin and RBC of the pigs were significantly positively influenced
by the inclusion of the enzyme, it had no effect on the PCV. The blood minerals (Na,
Ca, Cl and P), relative organ weights and dressing percentage of the pigs were ne
ther affected by the cassava peel replacement nor the enzyme inclusion but for the
kidney, where lower values were obtained both for the control and Farmazyme® sup-
plemented cassava peel-based diets. It could therefore be concluded that inclusion c
Farmazyme® 3000 Proenx enhanced utilisation of the cassava peel-based diet therek
resulting in performance results comparable to pigs fed the maize-based control diet.

Keywords: Cassava peel, enzyme utilisation, nutrient utilisation, pig performance
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Dried Betel Vine (Piper betelLinn) Leaves as Feed Additive in
Weaning Pig Diets

THERDCHAI VEARASILPL, RUJIRAK TURAGIJ, SANCHAI JATURASITHAL, T.
APICHARTSRUNGKOON, NATTAPHON CHONGKASIKITL, NUCHA
SIMASATIKUL 1, KESINEE GATPHAYAK 1, UDO TER MEULEN?
1chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universitat Gottingen, Institute of Animal Physiology and Animal Nutri-
tion, Germany

This study was conducted to evaluate the effect of using dried betelRiper(betel

Linn) leaves as a feed additive in weaner pig diets. Sixteen weaner pigs, 28 days
old, averaging 9.85 kg, were randomly divided into four groups of four animals each.
Each group was allocated to one of four dietary treatments in a completely random-
ized design: 1. Control basal diet, 2. Basal diet supplemented with dried betel vine
leaves at 0.5 %, 3. Basal diet supplemented with dried betel vine leaves at 0.75 % and
4. Basal diet supplemented with 1 % probiotic. Feed intake, weight changes and fecal
characteristics were recorded over 35 days. Average daily gain (ADG) across treat-
ments were respectively 588, 590, 571 and 548 glddespective feed conversion
ratios (FCR) were 1.66, 1.46, 1.40 and 1.30. There were no significant differences
(p > 0.05) in ADG across the treatment groups. The pigs on the probiotic dietary
supplementation treatment had significantly<( 0.05) better FCR compared to the
control group. However, this was not significantly$ 0.05) different from the pigs
supplemented with 0.5 and 0.75% dried betel vine leaves. Faecal score and fecal
colour from the pigs on 0.5 and 0.75 % dried betel supplementation were significantly
better < 0.05) than those of the pigs in the control group and probiotic supple-
mented group. Furthermore, the pigs supplemented with 0.5 and 0.75 % dried betel
exhibited less scouring incidence. It can be concluded that dried betel vine leaves can
be included as a feed additive in weaner pig diets to decrease incidence of scours and
has no detrimental effect to weaner pig growth and feed conversion efficiency.

Keywords: ADG, betel vine, FCR, faecal colour, faecal score, probiotic, weaning pig
diet
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Antibacterial Activity of Crude Extracted Betel Vine Leaf Against
Salmonellaspp.

NUCHA SIMASATIKUL 1, DUANGPORN PICHPOL?, PHAKTEMA BOONRUANG!,
PAWIN PADUNGTOD?, KESINEE GATPHAYAK 1, PRAPAWADEE PIRINTRAS,
PANUWAT YAMSAKUL L, UDo TERMEULEN?
1Chiang Mai University, Department of Animal Science, Thailand
2Chiang Mai University, Department of Veterinary Public Health, Thailand
3Chiang Mai University, Department of Veterinary Preclinical Science, Thailand
4Georg-August-Universitat Géttingen, Institute of Animal Physiology and Animal Nutri-
tion, Germany

Betel leaf is an important component of daily consumption in Asia and Africa. Betel
leaf constituents volatile oil (cadinene, carvacrol, caryophyllene, chavitbetol, chavi-
col, 1,8-cineole, estragole, eugenol, terpinyl acetate, etc.), amino acids, pyridine alka
loids, sitosterols, stigmasterol, tannins, vitamin C, oxalic acid, d(+)malic acid, n-hen-
triacontane, n-pentatriacontane and inorganic elements (fluoride, iron). The volatile
oil from the betel leaf extract is antiseptic and antioxidant. The aim of this study
was to determine thim vitro antibacterial activities of crude extracted betel vine leaf
againstSalmonellaspp. A total of 300 g crude extract was extracted from 2 kg fresh
betel vine leaf (15 % yield) by 95 % ethanol. Fourty eight samples of pig feces (n=16),
pen floor (n=3), sewage (n=3), water (n=2) and pork (n=24) were treated with several
concentration (0.0061 to 6.28 ml't) of the betel vine leaf extracted in Mueller Hin-
ton Agar (MHA). The minimal inhibition concentration (MIC) of the extracted was
lowest in 4.2% of pork samples (0.0244mlI* for S. rissel whereas highest in
18.75 % of fecal samples (1.5628ml! for S. krefold. At 0.3906ul ml* showed

the antibacterial activities of 2 stralBalmonella spp(S. rissenS. lago3 in 45.8 %

of pork samples and at 0.7812ml"* showed the broad antibacterial activities of 8
strainSalmonellaspp. S. rissenS. lagos, S. krefold S. weltevredenS. StanleyS.
derdy, S. salamagS. bovismorbificanin all type of samples (100 % of sewage, pen
floor and water, 81.25 % of feces, 50 % of pork). We further intend to determine ef-
fective constituents in betel leaf and use the crude extracted as feed supplement i
weaned pig diets for controlling diarrheal bacteria.

Keywords: Antibacterial activity, crude extracted betel virgglmonellaspp.
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Preliminary Observations on some Haematological Parameters of
Juvenile Heterobranchus longifilisFed Different Dietary Levels of
Raw and Boiled Jackbean Canavalia ensiformi¥ Seed Meal

DONALD | OSUIGWE!, C. NWOSU?, JOHNNY ONYEMA OGUNJR
IFederal University of Technology, Department of Biotechnology, Nigeria
2National Veterinary Research Institute (VOM), Nigeria
SEbonyi State University, Dept. of Animal Production and Fisheries Management, Nige-
ria

Given the unavailability and high cost of fishmeal particularly in developing countries,
an aggressive search ensued for cheap and quality alternatives to fishmeal. Neglected
novel legumes which abound in the tropics have been evaluated. Jacklzemvélia
ensiformi$ is one of such legumes with a crude protein and ammo acid profile that
recommend it for use as alternative protein source. It is readily available and hardly
consumed by man. It however, has some anti-nutritional factors some of which can be
reduced to a very large extent by processing. This work is designed to study the effect
of feeding raw and processed jackbean seed meal (JBSM) at different dietary levels
on some haematological parametersieterobranchus longifilisearing in mind that
haematology can be employed to assess fish health. Two types of IBSM were obtained
by milling the raw seed with hammer mill and subjecting a portion of the milled bean
to boiling for 60min. Thirteen isonitrogenous (CP 30 %) and isocaloric (ME 2900
kcal kgl) diets were formulated. Diet 1 without JBSM served as control. Diets 2,
3, 4, 5, 6 and 7 had the fishmeal component replaced progressively by raw JBSM
at 10 %, 20 %, 40 %, 60 %, 80 %, and 100 % respectively. In diets 8, 9, 10, 11, 12
and 13 60min. boiled JBSM replaced fishmeal at 10 %, 20 % 40 %, 60 %, 80 % and
100 % respectively. Test diets were assigned randomly to duplicate groups of 20 fish
(average total length 18 cm) in 20 litre plastic aquaria. Juvéilengifilis were fed

raw and 60 min. boiled JBSM at different dietary levels for 56 days. Evaluation of
some of the haematological parameters showed that haematocrit (PCV), red blood cell
(RBC) count, white blood cell (WBC) count, haemoglobin (Hb) concentration and
lymphocytes decreased significantfy< 0.05) with increasing dietary level of JBSM.
Boiling JBSM for 60mim slightly improved the quality such that fish fed diets with
10 % fishmeal substitution had similar PCV and WBC count to those fed the control
diet. Other measures to improve the quality of boiled JBSM protein are suggested to
enable its use in place of fishmeal at moderate dietary levels in fish production.

Keywords: African catfish Heterobranchus longifilisalternative protein source, fish-
meal, haematology, Jackbe&@gnavalia ensiformis
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Proximate and Mineral Composition of Parachanna obscura
Juveniles Exposed tderris elliptica Root Powder

MoOSUN OLUFAYO

Federal University of Technology, Akure, Nigeria, Department of Fisheries and Wildlife,

Nigeria
Many plants contain chemicals which have traditionally been used to harvest fish in
almost all parts of Nigeria. The use of toxicants is essential for controlling fish preda-
tors. For exampleDerris elliptica root extracts act as toxicant when used in water
bodies and fish culture enclosures in Nigeria. It is one of indigenous sources of fish
toxicant in Nigeria. It is known that fish farmers have persistently and indiscrimi-
nately abus®. elliptica by using far more than required concentration and thereby
causing mass motality of target, non-target and affecting histological properties of the
fish. Parachanna obscurguveniles were assessed for proximate composition with
a view to establish the nutritive value Bf. elliptica on fish species. Muscle sam-
ples were taken from fish and body composition (% protein, % fat, % moisture and
% ash ) was determined. Analysis of the muscle revealed that the mean of all the
proximate and mineral composition Bf obscurajuveniles exposed t®. elliptica
root extracts were 0.70% moisture, 9.23 % protein, 0.78 % lipid, 32.44 % ash and,
45.63 % NFE while the mean values of Zn, Ca, Mg and Cu composition of the test
fish were 987.97, 1789.33, 1583.63 and 30.62 respectively. The technological impli-
cations of this analysis on the text fish are discussed. The sizes and sex of the fisl
species did not significantly affect the proximate composition of their flesh.
If adequately used the toxicant would result into increased food production since it
constitutes a significant aide to local fish farmers although its effect on the health of
the consumers is yet to be fully investigated.

Keywords: Derris elliptica, Parachanna obscurgroximate composition
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Growth and Feed Conversion of the Grass Carp
(Ctenopharyngodon idellaFed on Fresh Plant Material under
Laboratory Conditions in Viet Nam

NGUYEN NGOC TUANY, SILKE STEINBRONN?, DONGMEZA EULOGE BRICE?,
Bul DUNG!, ULFERT FOCKEN?, KLAUS BECKER?
IHanoi Agricultural University, Department of Aquaculture, Viet Nam
2University of Hohenheim, Aquaculture-Systems and Animal Nutrition in the Tropics and
Subtropics, Germany

In many Asian regions, the cyprinid grass carp (GC) play an important role in the
livelihood of rural poor, e.g. in Sonla - a mountainous province in Viet Nam. Cyprinids
are by far the largest group of cultured fish throughout the world. However, despite
the high worldwide share and an enormous importance for the nutrition and income of
rural poor, so far only few data have been published on the utilisation of plant leaves
and different tropical grasses by GC. In the presented study, growth rates and feed
conversion of GC fed on banana leaves (BAysasp.), napier grass (N@&ennise-

tum purpureupand barnyard grass (B&chinochloa crusgal)i all being frequently

used as fish feed in Viet Nam, are determined under controlled laboratory conditions.
60 fish (~22 g per fish) were divided into 3 feeding groups (4 fish per aquarium, 5
replicates). Pre-weighed BL, BG and NG were fed to fshlibitum for 8 weeks.

Feed leftovers were removed, dried and subtracted from the feed applied (dry matter,
DM). Proximate composition and gross energy (GE) of fish and feed were determined
according to AOAC (2000) standards and by using a bomb calorimeter.

All feeds show a low crude proteir<(15.4 % of DM) and crude lipid content(5.9 %

of DM) and have a high proportion of neutrat 48.8 % of DM) and acid% 28.8 %

of DM) detergent fibre. In both grass-fed groups fish mortalities occurred and fish
seemed to be weak. GC grew significantly better on BL with a weight gain of 89 % as
compared to 36 % and 26 % in the BG and NG group. The specific growth rate in the
BL fed group was 1.80.3, the feed conversion ratio 5:8.0. The content of crude

lipid and GE was significantly higher in those fish fed on the leaves as compared to
the grass-fed feeding groups.

It can be concluded that all feeds applied seem to be poor feeds for small GC when fed
alone. However, BL showed a potential to be used as feed ingredient in formulated
GC diets.

Keywords: Banana leave, barnyard grass, grass carp, napier grass
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Validation of Essential Amino Acids Requirements of Red Tilapia
(O. mossambicus O. hornorum) Assessed by the Ideal Protein
Concept

KHALED MOHAMED
Suez Canal University, Faculty of Agriculture, Animal and Fish Production, Egypt

“Red” tilapias have become increasingly popular in Egypt because of their hardness
fast growth rate and large size adults and their similar appearance to the marine rec
snapper which has a high market value. The objective of this study was to determine
the amino acid requirements of te mossambicus O. hornorumhybrid taking into
account the empirically determined lysine requirements which had been estimated by
the ideal protein concept. The determined values are compared with values in the
literature.

Red tilapias were raised in 10 experimental concrete ponds with 3 replicates per pond
Twenty fish of fingerling size (5-10 g) per replicate were sampled from each experi-
mental group for determination of whole body amino acids composition. Triplicate
samples were oven dried at 105°C for 24 hours, finely powder and sieved. The aming
acid composition was determined in acid hydrolysates (6 moHCI) by using the

ideal protein concept (essential amino acid ratio). Data was statistical analyzed by
correlation test (r) using SPSS Program.

The essential amino acid requirements in g-kgrotein were estimated as follows:
arginine 40g, histidine 16g, isoleucine 26g, leucine 45g, methionine + cystine 35g,
phenylalanine + tyrosine 49g, threonine 33g, tryptophan 8g and valine 30g. Except
for higher leucine and lower phenylalanine + tyrosine, estimated requirements for the
other essential amino acids were similar to the empirically determined essential amino
acid requirements recorded in literature. Based on this data cost-effective diets car
be prepared with a nutrient content balanced to suit the requirements of the @ybrid
mossambicus O. hornorum These data will be useful to achieve optimal growth of
tilapias especially in the low technology fish production programs in different African
countries.

Keywords: Amino acid requirements, ideal protein concepts, Tilapia
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The Use of Enriched 15N as an Indicator of the Assimilation of
Fish Meal, Pea Seed Meal and Housefly Maggot Meal Protein in
the Diet of Oreochromis niloticus

HANNO SLAWSKIL, KLAUS-PETER GOTZ2, CARSTEN SCHULZ®
IHumboldt-Universitat zu Berlin, Institute of Animal Science, Germany
2Humboldt-Universitat zu Berlin, Department of Crop Science in the Tropics and Sub-

tropics, Germany
SChristian-Albrechts-Universitét zu Kiel, Marine Aquaculture, Germany

For effective substitution of fish meal in new aquafeeds a complete evaluation of pos-
sible alternative feed ingredients should provide exact data related to their nutritional
value, as well as digestibility of the main nutrients. Considering new methods in
fish digestion studies we examined the potential of using an enriched stable isotope
(**N) to evaluate the digestibility and trace the assimilation of different dietary protein
sources in the digestive tract of m&eeochromis niloticu§49.9g+ 25.29).

Fish meal and housefly maggot meal were used as sources of animal protein and
pea seed meal as a source of plant protein. All three protein sources were labelled
with 15N before they were incorporated into three standard compound isonitrogenous
flake diets (crude protein: 30.2% 0.3 in dry matter). 40 experimental fish divided

into four groups of ten individuals were all fed with one of the experimental diets at
the same starting time. After 15 minutes, 2 hours, 4 hours, and 6 hours 3 fish were
separated from the experimental fish groups and observed in detail. Whole stomach
and gut were extracted from these fish as well as samples of liver, kidney, gills and
filet. Taken samples were rapidly cooled down in liquid nitrogen and stored in a
refrigerator for further investigations.

Laboratory observations for the presencé® in experimental fish gave an interest-

ing outlook on the digestion and assimilation of the different dietary protein sources.
The results demonstrated that enriched stable isotope tracers can provide a compre-
hensive overview on the digestibility, absorption and assimilation of nitrogen from
individual protein sources in compound diets for tilapia.

Keywords: 1°N, enriched stable isotop&reochromis niloticusprotein assimilation,
protein digestion, tilapia, housefly maggot meal
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Protein Concentrates for Animal Feedstuff Derived from Fly-
Massproduction: Hermetia-Mealas an Alternative to Fishmeal

ANDREAS STAMER?Y, RALPH NEIDIGZ, STEPHAN WESSELS, GABRIELE
HORSTGEN SCHWARK?
INaturland e. V., Organic Aquaculture Certification, Germany
2Georg-August-Universitat Gottingen, Institute of Animal Breeding and Genetics, Ger-
many

Regarding the growing demand for fishmeal in the animal feed sector, the calls for al-
ternatives are getting louder especially when facing decreasing fish stocks and fas
growing prices for fishmeal. Looking for alternatives scientists recently were fo-
cussing on the possibility of mass-rearing of flies on organic manure. Thdéefly
metia illucensoccurring in warm countries all over the world (including the Mediter-
ranean states and southern parts of Switzerland) seems to be an ideal candidate. Th
organism can be reared on animal manure and other agricultural wastes which have
to be deposited on rather high costs, normally. The developing stages of this fly re-
duce the volume of those substrates by up to 50 % producing biomass with a protein
content of about 43% and a fat content up to 35%. In the year 2006 a study on
the technical and economical feasibility of the mass- productidtenietiawas con-
ducted. The first European colonyldérmetia illucensvas established and a series of
substrate-tests was done as well as an economic extrapolation of possible productio
scenarios. A feeding trial on rainbow trout showed little decrease in feed conversion
when replacing the diet’s fishmeal with non-defattéelmetia-meato an extend of
50%. Decrease was more substantial in the case of 75 % supplementation. Result
are expected to become much better with de-fatting the meal and reducing the chitin
content. Tests on the taste and quality of the filet did not show significant differences
between thédermetia-fedishes and the controls. The cost-extrapolation showed that
the production can be realised below the costs of fishmeal-production by using ex-
isting logistical structures and taking in account production volumes between 1,000
and 10,0000 t per annum. Keeping in mind that the world-wide demand for fishmeal
was about 6 million tons in the year 2005 production volumes in the above mentioned
range will just be a small beginning.

Keywords: FishmealHermetia illucensinsect-proteins, feed protein demand
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Towards Ecological Sustainability in (sub)tropical Animal
Nutrition - Life Cycle Assessment as a Tool to Identify
Environmentally Sound Feeding Options

ANDREA CORINNA MAYER?, IMKE JOHANNA DE BOER?
1swiss Federal Institute of Technology (ETH), Institute of Animal Sciences, Switzerland
2Wageningen University, Animal Production System Group, The Netherlands

The increasing demand for animal products in developing countries presents opportunities, but
also challenges to the socio-economic and environmental sustainability of animal production.
Research concerning (sub)tropical animal nutrition has focused mainly on the optimisation of
the nutritional properties of animal diets. However, especially in (sub)tropical regions, sus-
tainability issues, such as soil conservation and biodiversity, should be considered thoroughly
in order to maintain the alimentary basis of the local population in the long run. Life Cycle
Assessment (LCA) is the internationally most accepted method to assess potential impacts to
human health and the environment associated with a product, process or activity by evaluating
resource consumption and emissions. In temperate zones, LCA has been applied to assess the
environmental impact of different animal production systems, e.g. comparison of conventional
and organic dairy systems or different animal diets. In (sub)tropical countries, there does not
exist any LCA study concerning animal production. LCA studies in temperate regions and re-
lated LCA studies in (sub)tropical areas, however, provide a good basis for the application of
LCA in (sub)tropical livestock nutrition, e.g. LCA studies on soy production in Brasil, which
are available because soy bean meal is a European animal feed ingredient. In addition, LCA
studies on bioethanol production in Mediterranean and tropical regions can provide useful data
concerning the environmental burdens of crop cultivation, e.g. wheat and corn. These crops or
their by-products are important supplements for livestock in (sub)tropical areas. Furthermore,
LCA studies concerning irrigation-based fruit production can provide important basic informa-
tion on the application of LCA in (sub)tropical environments. In order to be able to account for
ecosystem services of agricultural and grazing land and to differentiate between extensive and
intensive land use, consensus on how to include biodiversity in LCA is essential. To be able
to identify environmentally sound animal diets in (sub)tropical regions, we therefore have to
i) give an overview on existing publications concerning the use of LCA in (sub)tropical coun-
tries, ii) point out which factors have to be taken into account specifically when applying LCA

in (sub)tropical animal nutrition, and iii) highlight the importance of including biodiversity in
LCA studies.

Keywords: Food chain, integrated production, nature conservation, sustainable land use, water
use efficiency
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Influence of Colour Type on the Concentration of Potential
Fertiliy Enhancing Secondary Metabolites of the Andean Plant
Maca (Lepidium meyeniiwWalp)

CELINE CLEMENT?, NICOLE MILENA LOCHER!, DANTE PONCE AGUIRRE?,
IKHLAS AHMAD KHAN3, IVAN MANRIQUE?, MICHAEL KREUZER!, ANDREA
CORINNA MAYER?

1swiss Federal Institute of Technology (ETH), Institute of Animal Sciences, Switzerland
2University of Cerro de Pasco, Institute of Agrarian Sciences, Peru

SUniversity of Mississipi, Institute of Pharmaceutical Sciences, United States of America
4International Potato Center (CIP), Peru

Maca (epidium meyenjiis an ancient crop which grows best in the central Peruvian and Bo-
livian Andes between 3,800 and 4,500 m a.s.l. During the last decades, Maca has received an
still receives much attention, this in particular because of its potential fertility effects. These
effects are reported to vary between Maca colour types. The following secondary metabo-
lites have been discussed to play an important role in the fertility-enhancing effect of Maca in
humans and animals: glucosinolates, macaene, macamides, linoleic and linolenic acid, campo
terol andf-sitosterol. The present study aimed at comparing the concentrations of the above
mentioned compounds in crude and boiled Maca hypocotyls of four different colour types (yel-
low, red, black and violet). The Maca hypocotyls were collected on eleven farms in the regions
of Pasco, Junin and Tarma (Departments of Pasco and Junin, Peru). The plant material collecte
was dried, milled, boiled and analysed with HPLC for the metabolites listed above. The glucosi-
nolate content variedp(< 0.001) between different colour types. Total glucosinolate contents
(umol g DM) of red (17.9) and violet (17.3) Maca hypocotyls were higher(0.05) than

that of yellow (13.3) and black (10.8) Maca. Boiling reducg@d<{0.001) the contents of the
glucosinolates in Maca hypocotyls. The highest linoleic (1.34 md) and linolenic acid
contents (1.03 mg-§ DM) were found in red Maca, the highest Macaene (1.42 theil)

and B-sitosterol (0.43 mg g DM) contents in yellow Maca and the highest Macamide 1 (N-
benzyl palmitamide) (0.60 mgyDM) content in Violet Maca. Black Maca contained the
lowest amounts of macaene, linolenic acid @nditosterol. Macamide 2 (N-benzyl-5-oxo0-6E,
8E-octadecadienamide) and campesterol did not significantly differ among colour types. In
most metabolites the farm effect was very distinct, which means that there are factors other
than colour type such as duration of fallow, date of plantation, date of harvest and post-har-
vest treatment, such as drying technique, which might affect the contents of these compounds
thus presumably influencing the effect of Maca on fertility. Since the colour type of the Maca
hypocotyls exerted this strong influence metabolite concentration, a different activity in improv-
ing human and animal fertility can be expected.

Keywords: Colour types, Fertility, Glucosinolatesepidium meyenjimaca, Secondary com-
pounds
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Feed Intake of Supplemented Goats on Communal Pastures in the
Al Jabal al Akhdar Mountains, Northern Oman

UTA DICKHOEFER!, ANDREAS BUERKERT?, EVA SCHLECHT!

lUniversity of Kassel / University of Géttingen, Animal Husbandry in the Tropics and
Subtropics, Germany

2University of Kassel, Organic Plant Production and Agroecosystems Research in the
Tropics and Subtropics, Germany

Goat husbandry is an important activity in the agro-pastoral systems of the Al Jabal
al Akhdar mountains in northern Oman, supplying food, income and manure to farm
households. Farmers cultivate fodder crops such as maize, barley and alfalfa; in ad-
dition they offer purchased supplements, including dates, fish and barley grain to the
animals at the evening feeding. During the day, the goats graze the natural vegetation
on the communal pastures surrounding the villages.

To determine the total organic matter (OM), nitrogen (N), phosphorus (P) and metabolis-
able energy (ME) intake of goats and identify the contribution of the natural vegeta-
tion, a study was conducted in three villages of the Al Jabal al Akhdar mountains
during October - December 2005. The quantity of faeces excreted daily was deter-
mined in 8 male goats per village using the external markep,T&Dd overall diet
digestibility was calculated from the concentration of crude protein in faecal OM.
The amounts of feeds ingested at the homestead were determined by weighing offer
and refusal during the 7-day experimental period.

Goats’ daily OM intake on pasture accounted for 47 % - 71 % of total OM intake (88
-107 g kg ®7"®), indicating the strong reliance of goat husbandry on the natural veg-
etation. However, since energy and nutrient concentrations, were low in the pasture
plants, feed intake of goats during grazing provided only 51 % - 65 % of the total N
intake, and the daily intake of ME (741 kJ KY'®, SD 125.3) and of P (104-133 mg

P kg °7%) were mainly based on the supplements offered. While P intake was below
the recommended maintenance values, ME intake covered maintenance requirements
but appeared to be insufficient for growth and production. However, intake values
determined shortly after heavy rainfall in April 2005 suggest that nutrient and energy
deficiencies might be restricted to periods of the year when the nutritional quality
of the pasture vegetation is low. Moreover, nutrient requirements of the local Jabal
Akhdar goat might differ from temperate breeds for which requirements have been
established. The productivity of the local breed under the feeding practices of farmers
on the Al Jabal al Akhdar should therefore be studied in more detail.

Keywords: Al Jabal al Akhdar, faecal marker, goats, grazing, feed intake, Oman
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Outbreak of Morels Disease (Sheep Abscess disease) in the Sudan

NASREENOMER MUSAL, SULIEMAN EL SANOUSIt, ABDULKHALIG BABIKER?,
KAMAL ELDIN HASSANALI ELTOM?
LUniversity of Khartoum, Institute for Promotion of Animal Export Studies, Microbiology
and Molecular Biology, Sudan
2Georg-August-Universitat Gottingen, Institute of Tropical Animal Health, Germany

We report here an outbreak of abscess disease in a flock of sheep in Al Samra village
Khartoum North, Sudan. The flock consisted of 100 animals of different ages ranging
from 4 - 12 months. The animals were free grazing during the daytime and they were
kept in a pen at night, where they receive some type of feed supplemented with con
centrates. Thirty animals were showing one or two abscess of superficial (prescapula
or parotid) lymph nodes. Abscesses were round with diameter of 4 - 10cm, soft in
consistency when palpated. All abscesses were incised following aseptical proceure:
(shaving, rubbing with tincture of iodine and 70 % alcohol) and the contents were
expelled from which samples were taken in sterile containers. The contents of al-
most all abscesses were odourless, viscid, yellowish white to creamy in colour and
were enclosed in a thick connective tissue capsule. Bacteriological examination of
the contents of abscesses of 28 (93.33 %) animals revealed pure cultures of Gram-po
itive cocci arranged in pairs, tetrads and clusters. Biochemical tests for these bacteri
were typical to those oStaphylococcus aureusibspecieanaerobius the aetiolog-

ical agent of sheep abscess disease, which was firstly described by Morel in 1911
in France. Abscesses of the remaining two animals yielded grow@oofnebac-
terium spp., the causative agent of caseous lymphadenitis of sheep. Results of this
report confirm findings of previous investigations on abscess syndromes of sheep ir
the Sudan, in whiclstaph. aureusubsp.anaerobiusvas found to be the first organ-

ism to be incriminated in superficial lymph node abscess in sheep, especially of small
ages and in sheep in steaming up operations.

Keywords: Corynebacteriunspp., Morels Disease, sheep absc&aphylococcus
aureus
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Collaborative German-ILRI Research to Discover New Diagnostic
Tools for Contagious Bovine Pleuropneumonia, the Most
Devastating Cattle Disease in Africa

JOERGJORES
International Livestock Research Institute (ILRI), Biotechnology-improving Livestock
Disease Control, Kenya

Contagious Bovine Pleuropneumonia (CBPP) is an acute pneumonia of cattle caused
by the bacterial pathogeMycoplasma mycoidessp. mycoidessmall colony type
(MmmSC). The African Union considers CBPP as the most important cattle disease
in Africa after eradication of Rinderpest. CBPP severely affects cattle stocks in Africa
and consequently a large proportion of the livestock-dependent population. While the
disease has been eradicated in most parts of the developed world it is still present in
all countries of Sub-Saharan Africa. After initially successful control measures in the
1960s CBPP has been spreading due to a lack of money, fragmentation of veterinary
services, uncontrolled cattle movement, poor vaccine efficacy, and poor sensitivity
of current diagnostic tests. The current diagnostics are only able to detect CBPP
during the acute phase of the disease and cannot detect chronically infected animals,
which are responsible for perpetuation and for introduction of CBPP in previously un-
infected herds. A diagnostic test able to detect chronically infected animals would be
a key tool in controlling CBPP. By having such a test, stakeholders would be able to
test their cattle stock for CBPP, separate infected animals, and ensure that only CBPP-
free animals are traded. This would not only help to secure a constant income from
trade, but also increase livestock productivity. In addition, improved diagnostic tests
would be highly relevant for the European Union in case CBPP is re-introduced into
livestock of member states. In order to develop new diagnostic tools and vaccines suit-
able MmmSC immunogenic proteins must be identified. To this end, MmmSC whole
cell proteins were separated by two-dimensional (2D) PAGE, and sera collected from
infected zebu cattle were pooled and used in Western immunoblot. Immunogenic
proteins were then identified by mass spectrometry. Further a peptide spot array anal-
ysis was used to detect immunogenic epitopes of membrane-associated lipoproteins,
which were previously recognised by in-silico analysis of the genome sequence of
Mycoplasma mycoidesspmycoides?G1. The combination of both methods allowed

the identification of several immunogenic MmmSC proteins for potential use in ad-
vanced diagnostics. These proteins will now be further analysed for their potential as
diagnostic antigens.

Keywords: CBPP, cattle disease
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Socio-Economic and Ecological Analysis of the Use of Controlled
Fires in Pastoralism: Cases of two Agroecological Zones of Benin

TEKA OSCAR!, VOGT JOACHIM!, KINDOMIHOU VALENTINZ, HOUESSOU
LAURENTZ, SINSIN BRICE?
IKarlsruhe University, Institute of Regional Sciences, Germany
2Abomey Calavi University, Laboratory of Applied Ecology, Benin

The studies of social acceptability, technical feasibility, economical profitability and
ecological effects of the controlled fires use were conducted in two agro-ecological
zones of Benin. Objectives wer@) to test the effects of various controlled fires on the
grasslands productivity and qualitji) to make a comparative socio-economic analy-
sis of the controlled fires use and the establishment and utilisation of artificial pastures
Socio-economic data were collected through surveys with small breeders, farmers
and managers of pilots’ ranches of the “Projet de Développement de I'Elevage au
Bénin”. Three types of vegetation fires (early fires, late fires and out-of-season fires)
were tested. The use of phytosociological and linear surveys results in the typology
and determination of pastures pastoral values. Phytomass was harvested inside ar
outside protected plots.

Pastures respond differently to various types of fires. Early fires significantly improve
productivity with a coefficient of improvement of 18.2 % in Sudano-Guinean zone
and 24.4 % in Guineo-Sudanian zone.

Pasture productivities were low in response to both late and out-of-season fires in bott
guineo-sudanian and sudano-guinean zones. The coefficient of productivity reductior
ranged from 10.0 to 20.1 % for the late fire and 26.2 to 50.3 % for the out-of-season
fire. Both early and late fires improve the pastoral values in the two zones. The aver
age values were 51.2 % and 50.7 % respectively for early and late fires. Conversely
the out-of-season fires decreased this value in the magnitude of 9 %.

Fires are used in Benin for economic, ritual and hygienic reasons. Their application
on natural pastures is relatively more profitable than producing artificial pastures. Es-
tablishing and maintaining 1 hectare of artificial pasture requires 306.76 $US/hal/year
while managing a natural pasture by fire costs 11.43 $US/ha in the first year and ap
proximately 4.82 $US the four last years. Globally, managing a natural pasture by fire
is more profitable than producing an artificial pasture which requires investments that
small breeders and farmers cannot afford to do with their small resources. Controlled
fires might improve the natural pastures productivity and could be recommended in
the current degradation context of natural pastures in Benin.

Keywords: Agroecological zone, analyze, Benin, controlled fires, ecological, socio-
economic
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Livestock and Livelihood Systems in the Face of Global Change

AKKE VAN DER ZIJPP
Wageningen University, Department of Animal Sciences, Animal Production Systems
Group, The Netherlands

Many drivers of change effect livestock systems. These drivers act at different levels:
farming system and livelihood, regional within or across countries and international or
global. The challenge for understanding the effects of drivers of change is to study the
drivers and response to change at different levels and analyse (in)coherence betwee
levels from the lowest to the highest system level or vice versa.

As global change is a complicated matter numerous questions can be asked. Does tf
livestock revolution have positive effects for all primary producers? Are the opportu-
nities of international trade agreements creating open borders really positive for devel
oping countries for all agricultural products or is the balance tipping to consumers in
the developed countries? How does climate change effect livestock producers and ir
particular their feed resources? What is happening to soil fertility and feed availability
when biomass production for fuel becomes an interesting enterprise? Does the soc
etal demand for better animal welfare in Northwest Europe influence global standards
and can farmers adapt to the requirements for housing, health and transportation? D
farmers have sufficient capabilities to respond to the quality standards for retail mar-
keting? The global dynamics cover economic, social, political and ecological aspects
of animal production and food chains and influence the sustainable development at al
system levels.

At the local level farmers face their endowments like natural resources in terms of
land and its fertility, water, crop and animal genetics, and labour availability of the
household, capital investment, marketing and infrastructure, farmers associations an
social networks. Each of these components of the farming system and the househol
determine the response to change. Moreover opportunities for better paid work out:
side the farming system maybe more attractive.

A major problem is to understand the effects of the global drivers in the local situation,
but also at the regional, national and international level. Integration of these drivers at
these levels is an even more difficult task.

In this paper | will present global drivers and responses and link these to the roles of
livestock of smallholders. What is their perspective in response to global drivers?

Keywords: Global drivers, smallholders, sustainable development
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The Effect of Integrating Forage Legumes in Smallholder
Cropl/Livestock Farming Systems on Food, Fodder and Animal
Performance

JoLLy KABIRIZI, DENIS MPAIRWE?, DAVID MUTETIKKA?
INational Agricultural Research Organization ( NARO), Animal Production, Uganda
2Makerere University, Faculty of Agriculture, Department of Animal Science, Uganda

In a farmer participatory process, farmers in Uganda identified intensive dairy cattle
farming based on improved breeds and Napier grBsar{isetum purpureunbasal
forage as a potentially viable enterprise to enhance income of resource poor house-
holds. Inadequate year-round fodder supply partly due to land shortage is a major
constraint in this production system. Napier grass productivity declines during the dry
season resulting in a decline in animal performance and household income. To alle-
viate this concern, a participatory on-farm study on maiablab purpureuglablab)
intercropping was done to evaluate the effects of intercropping lablab with maize crop
on stover and maize grain production and document farmers’ experiences in testing
food/forage technologies.

The study results showed that fodder dry matter and maize grain yields and cob size
were increased by 26, 7 and 6 %, respectively in maize/lablab intercropping systems
compared to maize monocrops (4,373 kiga lyr—1; 2,912 kg tha lyr—1; 134 g re-
spectively). Mean percentage crude protein (CP) content of maize/lablab residues was
higher (8.4 % CP) in intercrops than monocrops (4.0 % CP). Maize/lablab intercrop-
ping increased phosphorus and calcium content compared to maize monocrop. Cows
that were offered residues from maize/lablab intercrop in addition to Napier grass as
a basal diet during the dry season produced about 13 % more milk than cows on sole
Napier grass (7 +0.02 litres cow 1day1).

Major benefits identified by farmers during a participatory technology evaluation sur-
vey were: weeds were suppressed by lablab plants thereby reducing on labour and
cost required to weed the fields; lablab plants conserved soil moisture; maize stover
yield and quality, food security and household income improved.

Major lesson learnt from the study was that testing forage legume/food technologies
with resource poor farmers is a very big challenge. It requires patience and institu-
tional support. However, it improves adoption of the innovations.

This study revealed that lablab could be introduced as a component crop in an inter-
cropping with maize to improve fodder and food availability.

Keywords: Fodder, food, forage legume, intensive smallholder dairy farms
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Economic Viability of Crop Livestock Integration under Irrigated
Conditions in Goias State, Brazil

ALCIDO ELENOR WANDER?, TIAGO RIBEIRO RICARDO?, PRISCILA DE
OLIVEIRAZ, PEDRO MARQUES DA SILVEIRA3

IFederal University of Goias (UFG), Faculdades Alves Faria (ALFA), Brazilian Agricul-
tural Research Corporation (EMBRAPA), Brazil

2Federal University of Goias (UFG), School of Agronomy and Food Engineering (EAEA),
Brazil

SBrazilian Agricultural Research Corporation (EMBRAPA), National Rice and Beans
Research Center (CNPAF), Brazil

On one hand, intensification of production systems is required to raise food produc-
tion, on the other hand, rotation schemes become more and more relevant regardin
the sustainability of the land use. In many countries crop livestock integration is being
considered as one important strategy to improve productivity in a sustainable way. In
the central region of Brazil there are many central pivot irrigation systems installed,
which need to be used all over the year to be rentable. The aim of this study was to
analyse the economic viability of crop livestock integration under irrigated conditions
in Goias State (Brazil). Four different levels of crop livestock integration were tested:
(1) only cultivated pasture (only livestock across the ye@)rultivated pasture dur-

ing summer and irrigated common beans during winter (livestock from November to
Mai); (3) maize and grass intercropping during summer and irrigated common beans
during winter (livestock from November to Mai); ard) maize during summer and
irrigated common beans during winter (only crops; no livestock). The costs include
depreciation of irrigation system and fences, inputs and operations (hours at commel
cial rates). The revenues include pasture renting and commercialising grains (maize
and beans). The Benefit-Cost-Ratio (BCR) was used to compare the economic vi
ability each level of crop livestock integration. Considering the four levels of crop
livestock integration tested, only one was economically viable: using cultivated pas-
ture during summer and common beans during winter, which obtained a BCR of 1.03.
The evaluated levels of crop livestock integration, under the tested conditions, have
limitations regarding their economic viability and need to be further researched.

Keywords: Agro pastoral system, economic feasibility, irrigation farming, pasture
crop integration
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Urban and Peri-Urban Farming Systems and their Utilisation of
the Natural Resources in the North Ethiopian Highlands

YITAYE ALEMAYEHU AYENEW!, MARIA WURZINGER?, AZAGE TEGEGNE,
WERNERZOLLITSCH?
IAmhara Agricultural Research Institute, Ethiopia
2University of Natural Resources and Applied Life Sciences Vienna, Department of Sus-
tainable Agricultural Systems, Austria
SInternational Livestock Research Institute (ILRI), Ethiopia

The objective of this study was to characterise the urban and peri-urban dairy pro-
duction systems and their level of integration with crop farming in the North western
Ethiopian highlands. A field survey including 54 smallholder urban and peri-urban
dairy farmers was conducted between July 2006 and March 2007 in the Bahir Dar
milk shed areas. A structured questionnaire was developed to collect data in two
different localities.

The results show that only 33.3 % of farmers undertake both crop and livestock farm-
ing. Mixed farming systems are mainly found in the peri-urban areas. Maize (
may3, tef (Eragrostis te), finger millet Eleusine coracangand barley Hordeum
vulgare are the most important crops cultivated which supply large amounts of crop
residues as livestock feed.

An average of 14.2 livestock (73.3% cattle, 22.1 % sheep, 1.1% goats and 3.4%
equines) and 2.8 poultry were kept per household. Of the total cattle 68.2% are
crossbreds (Zebw Holstein Friesian), mainly found in the urban areas (57 %). For
local cows, nearly all farmers use mixed-species open grazing (76.2 %) and rotational
grazing (23.8 %); due to the high number of livestock grazing in a concentrated area,
this practice probably contributes to substantial soil erosion because of overgrazing.
On the other hand, 74 % of farmers use cut and carry system of feeding for crossbred
cows. This shows that having crossbred cattle encourages farmers to use zero grazing
system for feeding.

An average amount of 7.2 tons of dried manure per household is estimated to be
annually produced. The manure is mainly used for fertilising crops and as fuel in the
peri urban and urban areas, respectively.

It is concluded that small holder crop-livestock farmers could benefit from efficient
utilisation of crop residues for animal feed and manure for crop production. Moreover,
zero grazing could be one important option for efficient utilisation and conservation
of the natural resources.

Keywords: Dairy farming, Ethiopia, livestock, peri-urban agriculture
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Investigations on Rice-Fish Culture in Myanmar

TIN AUNG, STEPHAN WESSELS GABRIELE HORSTGEN SCHWARK
Georg-August-Universitat Gottingen, Institute of Animal Husbandry and Genetics, Ger-
many

Rice producing countries have an enormous potential to expand their aquaculture prc
duction by combining rice and fish culture. A field experiment of four month duration
was carried at the Moe By Research Centre, Phe Kohn, Shan state, Myanmar, to opt
mise the stocking density of hybrid catfidBlérias batrachus< Clarias gariepinu$

in single and in polyculture with Nile tilapiadreochromis niloticus The experiment

was laid out in a randomised complete block design with 2 replicates per treatment anc
rice monoculture as control. The treatment groups included rice cultivation with 100
catfish (R100), 200 catfish (R200) or 100 catfish (catfish initial weight: 17.4 g) and
100 Nile tilapia (R100 100). The experimental plots (n=8) had a size of 400 square
metres and were fertilised only once during the experimental period using mineral
fertilisers. Supplementary feed for the fish was not provided.

The combination of 100 catfish hybrids with traditional rice culture (R100) resulted in
the highest rice yield (4.1 t hd) followed by rice monoculture (3.6 t hd), whereas

in the R200 and R100 100 group the rice harvest weights were significantly lower (2.5
tha ! and 2.1 t hat). The mean fish weight (only catfish) was highest in R100 100
(106 g) while R100 and R200 showed average estimates of 102 and 82 g respectively
The net income generated from both rice and fish culture was highest in R100 (374
US Dollar hal) and lowest in the R100 100 group (189 US Dollar ha In conclu-

sion, rice-fish culture influences the net income in relation to the stocking density and
species farmed. In the present study a stocking density of 100 catfish hybrids per plot
was found optimal to maximise the net income from rice-fish culture.

Keywords: Catfish hybrids, net income, Nile tilapia, rice-fish culture
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Dry Season Resource Use Efficiency of Cattle Farms in Olancho,
Honduras and Implications for Forage Technology Adoption

PETER LENTES!, FEDERICOHOLMANNZ, MICHAEL PETERS, DOUGLAS
WHITEZ, H. CRUZ®
Linternational Centre for Tropical Agriculture (CIAT), Honduras
2|nternational Centre for Tropical Agriculture (CIAT), Colombia
3Direccién de Ciencia y Tecnologia Agropecuaria (DICTA), Honduras

According to a representative sample, 74 % of smallholder livestock farri@sgattle heads)

in Olancho live below the poverty line (1$/person/day). 65 % of farms earn less than 3 $/per-
son/day. Poverty is associated with sub optimal resource use in the dry season (3—6 months),
when livestock holders feed purchased and farm supplements. Milk production in Olancho is
highly dependent on commercial concentrates (62 % of the farms). Legumes for high quality
protein feed and forage conservation are still rarely used. Resource use efficiency measured by
the dry season net income per cow in milk divides farms in groups with the average monthly in-
comes: lowest- -15.63%, low- 5.63%, medium- 14.29% and top performers 32.49%. These groups
make up 32 %, 17 %, 30 % and 21 % in the sample.

Lowest and low performers showed a situation, which can be described as the ‘concentrate trap‘:
purchased feed supplements are used for herd maintenance only. Obstacles for the adoption of
multi-purpose forage options are cash scarcity, lack of knowledge and the prevalence of dual-
purpose cattle (milk and beef) with often low genetic potential for milk production. Low dry
season milk production results in a decline of cash flow.

Medium performers use a higher variety of dry season feeding strategies employing more farm
produced feed. Medium performers did not show dominance of a specific herd size, thus milk
production can be profitable irrespective of herd size.

Although top performers use a wide range of dry season feeding strategies, expenses for pur-
chased supplements are clearly higher than in the other groups. Capitalizing on better genetic
potential of the cows, they use purchased inputs for production and not to fill the cows.
Possibilities for policy and development interventions in lowest and low performer’s systems
should generate a continuous cash flow through year-round milk production, employing as
much as possible forage based feed. Adoption of such technologies is most probable among
top and medium performers, where some financial reserves are available and forages can incre-
ment profits. Once technology has sufficiently spread between top and medium performers, the
profitability to utilise improved forages will likely convince low and lowest performers.

Keywords: Concentrate, forages, Honduras, milk production
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Influence of Season and Management on Composition of Raw
Camel (Camelus dromedariusMilk in Khartoum State, Sudan

EL TAHIR SALIH SHUIEPY, IBTISAM E. M. EL ZUBEIR?, OSMAN ALI EL OwNI?

1University of Nyala, Sudan, Animal Production, Sudan
2University of Khartoum, Faculty of Animal Production, Department of Dairy Production,
Sudan

The present study was designed to investigate the influence of seasons (winter an
summer) on the chemical composition of raw can@hifielus dromedariyamilk

within two different management systems in two different locations around Khartoum
State, Sudan. Camel milk samples (n = 112) were collected from Eastern Nile, where
a semi-intensive management system is applied by some farmers (keeping some f
male camels with dairy cattle), and also from Western Omdurman, where traditional
management is practised by transhumant farmers (abbala). The two locations wer:
approximately 100 km apart. Major components of milk were determined and com-
pared in both locations and for both seasons. Total solids, lactose and titratable acic
were significantly higherg < 0.05) in samples from Eastern Nile, while fat was sig-
nificantly higher p < 0.01) in samples from Western Omdurman. Differences in ash
and protein content of the milk from the two different regions where not significant.
Summer milk samples revealed significantly higher protein content in eastern Nile.
All the other components of milk were found to be significantly higher in winter milk
samples in both locations. The high water content in summer samples negatively af
fected the milk components compared to the samples collected in winter. In this study.
the influence of season was found to be higher than that reported for management. |
is concluded that the factor season through heat stress, feed availability, feed quality
and water availability strongly affects camel milk composition, particularly the total
solids content of the milk as well as the individual components.

Keywords: Camel, chemical composition, seasonal influence, Sudan
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Evaluation of Lac Cultivation in two Southwestern Districts in
Bangladesh

HABIBULLAH BAHAR, TARIKUL ISLAM, MONIRUL ISLAM
Khulna University, Agrotechnology, Bangladesh

Lac is the dermal secretion of the lac insé&trria laccaKerr. deposit on a host plant

(e.g. ber, fig). It is used to make expensive natural dye, burnish, coating material for
ships, electronic purposes, raw material for lipstick, nail polish etc. Though it is a
very perspective industry and host plants are available all over the country, especially
in the southern districts of Bangladesh, lac cultivation is confined to some northern
districts of Bangladesh. An experiment was conducted during July to October 2006
to find out the possibility of lac cultivation on ber plant in two southwestern districts

of Bangladesh: Khulna and Satkhira compared to Chapainowabgonj, the main lac
producing area.

The bark thickness, bark weight of ber plant as hose, ratio of harvested and inocu-
lated lac sticks, harvested raw lac and harvested processed lac were measured and
compared. Statistically non significant results were found meaning the similar per-
formance of lac cultivation among the three regions. Numerically, the thickest bark
of ber plant was found in Satkhira (0.100 cm) and the thinnest in Chapainowabgonj
(0.095cm). Mean bark weight of the ber plant was highest in Khulna (3.377 g) and
the lowest was in Chapainowabgonj (3.254 g). Lac insects on ber plants at Khulna
showed highest performance noticing 6.708 times harvested lac sticks against inocu-
lated lac sticks and the lowest was found in Chapainowabgonj 6.360 times. A similar
result was found regarding harvested raw lac. With regard to processed lac, the high-
est performance was found in Chapainowabgonj (96.360 g) and the lowest in Kolaroa
(74.830 g). All these studies recommend that lac cultivation is possible at the south-
western part of Bangladesh.

Keywords: Lac sticks, raw lac, shellac, turi
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Costs and Benefits of Traditional and Improved Dry Season
Feeding Systems of Dairy Cattle for Smallholder Farmers in the
Peruvian Andes

KARIN BARTLY, CARLOS A. GOMEZ2, HANS-DIETER HESS}, ANDREA
CORINNA MAYER?, MICHAEL KREUZER!, FEDERICOHOLMANN*

1Swiss Federal Institute of Technology (ETH), Inst. of Animal Sciences, Switzerland

2Universidad Nacional Agraria La Molina, Peru

3Agroscope Liebefeld-Posieux Research Station (ALP), Switzerland

4International Centre for Tropical Agriculture (CIAT), Colombia

During the dry season, lack of precipitation reduces growth and quality of non-irri-
gated forage resources in the central Peruvian Andes, resulting in a reduction of milk
yield and milk quality. In four Andean communities, 56 farmers were interviewed
every three months over a period of one year. Information linked to agriculture and
livestock farming such as activities, inputs (labour, means of production, capital) and
outputs (milk, cheese, meat, animals, crops) were recorded using a closed-ended que
tionnaire. Furthermore, samples of supplements for dairy cattle were analysed for
their contents of crude protein (CP), fibre (NDF) and net energy for lactation (NEL).
The most common supplements during the dry season were a home-made concentra
(with flour and bran of oat and barley as main components), oat hay and straw (from
barley or oat), which contained on average, per kg of dry matter (DM) 119, 57 and
40 g of CP, 324, 572 and 731 g of NDF, and 7.7, 5.5 and 4.1 MJ of NEL, respec-
tively. The communities were divided into two groups with high (CH) and low (CL)
level of dependence on income from milk production. On average, each household
owned 4 and 0.5 dairy cows producing 550 and 750 kg milk/cow/year, in CH and CL
groups, respectively. Values derived from the survey were introduced into a simu-
lation model which optimised household income through linear programming. The
model was used to compare the traditional dry season feeding system, consisting o
supplementation of dairy cows with hay and straw from oat and barley, cut ryegrass
(Lolium sp.) and small amounts of cereal bran with an improved system introducing
the hay of improved forage varietieA\Jena sativavar. Mantaro 15Hordeum vul-
garevar. UNA 80, Triticosecale Wittmadk The best land use solution proposed by
the model was a combination of fertilisedlium sp., fertilisedHordeum vulgarevar.

UNA 80 and native pasture. Farm income from livestock would rise with this new
system from 199 to 211 US$/halyear for CH and from 32 to 277 US$/ha/year for CL,
demonstrating clear improvements achieved by small changes in land use and anime
feeding practices.

Keywords: Dry season feeding, household model, milk production, Peru
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From Subsistence to Market Oriented Livestock Smallholders
Development in Nicaragua and Honduras

ELSA SANCHEZ, WERNERDOPPLER
University of Hohenheim, Institute of Agricultural Economics and Social Science in the
Tropics and Subtropics, Germany

Many families in large dry areas in lowland and mountain zones in Nicaragua and
Honduras are at subsistence level and live under unstable conditions. Traditional
farming practices and poor efficiency in the use of livestock capital hinder the im-
provement of the living standard of smallholders. Off-farm sectors may complement
the opportunities for rural development and income generation.

The overall objective of the research is to analyse livestock farming systems and eval-
uate their potential for future development toward higher living standards through the
transition from subsistence to market orientation. To achieve this there is a need to
understand the subsistence and market oriented livestock farming systems and their
determinants for development in dry areas of different countries. It is also necessary
to explain the development and interrelationships within the farming systems by fo-
cusing on resources, technologies, markets relations and those external factors that en-
hance the transition from subsistence to market orientation. Furthermore, one should
explain and analyse the potential of off-farm activities and income as a complement
to farming development. The whole analysis will address to the definition of future
strategies of development and their potential impacts on the improvement of living
standards by using dynamic risk models.

The research will bring out a clear understanding of the subsistence and market ori-
ented livestock farming systems and the determinants for a transition from subsistence
to market farming orientation in different administrative and ecological environments.
These results will facilitate the designing of more effective policies and strategies for
rural development in dry zones of Nicaragua and Honduras based on the understand-
ing of farm and family as one system. Additionally, it will highlight the need of more
research on the different faming systems in other zones of the countries.

Keywords: Dry areas, livestock, lowland, farming systems, mountain farming sys-
tems, smallholders
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Implications of Climate Change Clean Development Mechanisms
on Livestock Agricultural Modernisation in Africa: Case Studies
in Uganda

JOHN DAVID KABASA, F. BE1OBI, F. EBONG, P. ISABIRYE, JOLLY KABIRIZI
Makerere University, Physiological & Nutritional Sciences, Uganda

Clean Development Mechanism (CDM) is a Flexible Mechanism designed by the
United Nations Framework Convention for Climate Change to encourage cooperation
of the developed nations in promoting sustainable socioeconomic development in less
developed countries while mitigating emission of Green House Gases. CDM benefit
to the animal sector is to attract support from developed countries, including private
sector, in promoting improved methods of milk and meat production, and provision
of animal draught power, while reducing methane emission. A prerequisite for such
investment is establishment of a baseline projection under non-improvement scenaric
which serves as an auditing tool for such interventions. Therefore a baseline survey
was conducted in 14 districts of Uganda, respecting various cattle production and
management scenarios. The specific objectives were to understand the condition:
knowledge base, motives and cattle base of the cattle keepers on various parts of th
country; and to develop production targets for meat, milk and draught power for the
next 30 years; and to estimate the amount of methane associated with development
of using the current knowledge and cattle resource base. Also, the implications of
this environmental concern on the directions livestock agriculture to meet the cattle
meat, milk and traction demand was assessed. Results indicated that to meet th
demand for meat and milk for a growing population over the next 30 years, the country
would require a cattle population of 10.4, 13.9, 18.7 27.4 and 40.2 million heads of
cattle during the target years of 2010, 2015, 2020, 2025, and 2030 respectively. This
will be associated with 0.317, 0.571, 1.03, 1.52, and 2.25 million tons of methane
production in the respective years. At the current growth rate of cattle population,
Uganda will not have enough animals to meet demand for milk and meat. The Ankole,
Zebu, Nganda and improved cattle breeds will produce 899.8, 803.6, 798.3, 82.1 g of
methane kg of milk, suggesting a strong reason for adoption of improved breeds to
increase productivity while reducing methane gas emission. The genetic base shoul
be however fully exploited with better environmental analysis.

Keywords: Livestock agriculture modernisation, clean development mechanism, cli-
mate change, global warming, greenhouse gases, methane
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Economic Efficiency of Feedlot Cattle Farms in Thailand

WIRAT KRASACHAT
King Mongkut's Institute of Technology Ladkarabang, Department of Agribusiness Ad-
ministration, Thailand

Cattle raising has been identified as 1 of 14 main products in Thai agriculture. Al-
though, the growth rates of cattle farms and heads have been recognised, beef pro-
duction in Thailand has not been sufficient for domestic consumption. Therefore,
production improvement is the main concern of this sector.

The main purpose of this study is to measure and investigate factors affecting eco-
nomic inefficiency of feedlot cattle farms in Thailand. Previous studies have investi-
gated technical efficiency and its components at both the farm and aggregate levels in
Thai agriculture, yet no study has measured and explained economic inefficiency of
feedlot cattle production at the farm level in Thai agriculture. Valuable information
on the economic efficiency is necessary for policy makers to enable them to choose
the appropriate direction of development planning to sustain food security, improve
resource allocation and, thus, reduce poverty in Thailand

To fulfil the above objective, the data envelopment analysis (DEA) approach and farm-
level cross-sectional survey data of cattle farms in two provinces of the Southern Re-
gion in Thailand are used. In the second stage, in order to examine the effect of farm-
specific socio-economic and management factors on farm efficiency, a Tobit regres-
sion is estimated where the level of inefficiency from DEA is expressed as a function
of these factors. Through this, the likelihood of changes in economic inefficiency are
explained by the above variables.

These empirical results suggest four important findings. First, the efficiency scores
of some farms were considerably low. This implies that there is significant scope
to increase efficiency levels in Thai cattle farms. Second, the results indicate that
allocative inefficiency makes a greater contribution to economic inefficiency among
farms. Third, the results also indicate that the Thai cattle farms over-utilised fertiliser,
labour, capital and land inputs, while they under-utilised other inputs. Finally, there is
a confirmation that farm size has influenced the allocative inefficiency of cattle farms
in Thailand.

Keywords: Cattle farms, DEA, economic efficiency, food production, Thailand, Tobit
regression
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Potentials and Constraints of Little Bag Silage in Honduras

CHRISTOPHREIBER!, RAINER SCHULTZE-KRAFT!, MICHAEL PETERS,
VOLKER HOFFMANN®, CARLOS LASCANO?
LUniversity of Hohenheim, Institute of Plant Production and Agroecology in the Tropics
and Subtropics, Germany
2|nternational Centre for Tropical Agriculture (CIAT), Colombia
SUniversity of Hohenheim, Institute for Social Sciences in Agriculture, Germany

Silage produced in little plastic bags (LBS) is seen as a promising forage conservation
technology for small-scale farmers. Within a participatory research project carried out
by CIAT and partners in Honduras, innovation with LBS was stimulated during farmer
trainings and field days.

A suitable prototype bag system was developed in collaboration with farmers: The
use of a removable mould (i.e. plastic barrel) during elaboration of bag silages of
higher capacitiesX 30kg) eases compaction and protects the plastic material from
stretching and tearing. High quality bag silages were produced from, e.g. maize,
sorghum,\Vigna unguiculataCratylia argenteaandBrachiaria brizanthacv. Toledo.

As experienced by farmers, the main potential of LBS is because of low investment
costs, easy handling, low requirements for labour and technical equipment, rapid fill-
ing, and the use of small amounts of high-quality forages. In addition, LBS proved to
be a useful tool to demonstrate and teach basic principles of silage technology.
However, up to date, adoption of LBS has been low, especially by smallholders. Re-
strictions to success include availability of suitable and cheap plastic bags, high silage
losses due to perforation of plastic bags caused by inappropriate handling, coars
stems, and animals (i.e. mice), and lack of adequate storage facilities in many small
holder farms. Moreover, silage adoption by smallholders is often constrained by a)
access to a chopper (as hand-chopping is cumbersome, time- and/or labour-intensive
b) tradition, c) use of non-productive livestock breeds, and d) availability of alterna-
tive low cost feeds, i.e. maize residues, natural herbage, improved pasture grasses at
sorghum straw. Results show that silage novices rather adopted other silo types with
higher capacity (i.e. heap and earth silos), either immediately or after having tried
LBS.

Despite of low adoption, LBS technology proved useful as a) a demonstration, experi-
mentation and learning tool that can be used as adaptable prototype in farmer training:
and field days and, b) to get small-scale silage novices started with the technology a
a low risk.

Keywords: Adoption, forage conservation, innovation, LBS, silage

Contact Address: Christoph Reiber, University of Hohenheim, Institute of Plant Production and Agroe-
cology in the Tropics and Subtropics
current address: Drosselweg 6, 72501 Gammertingen, Germany, ezhraiber@gmx.de

61


chreiber@gmx.de

Resource use efficiency and diversity in agroecosystems

Gender Role, Present Situation, Constraints and Opportunities: Is
it a Challenge for Livestock Research and Development in Nepal?

Lok NATH PAUDELY, MATTHIAS GAULY !, UDO TERMEULEN?, CLEMENS
WOLLNY?
1Georg-August-Universitat Gottingen, Institute of Animal Breeding and Genetics, Ger-
many
2Georg-August-Universitat Gottingen, Institute of Animal Physiology and Animal Nutri-
tion, Germany
SUniversity of Applied Sciences Bingen, Faculty of Life Sciences, Germany

Gender is the term used to refer to the socially constructed relations between women
and men in a particular society. There is a strong relationship between gender and
agriculture in developing countries. According to the UN report (2000) on the status
of women, women are twice as likely as men to be involved in agriculture-related
activities. Moreover, two-thirds of the world’s 876 million illiterates are women, most

of whom live in rural areas of developing countries. National averages of female
workers in the agricultural labour force vary. But globally women have a principal
role in agribusiness, food processing, and consumer related activities.

As far as Nepal, a Himalayan country, is concerned, livestock plays a significant role
to the national economy. Buffalo is the most preferred ruminant that contributes about
70 and 65 % share to the national milk and meat production respectively. A study car-
ried out on gender aspect revealed that women perform more than two-thirds of the
total agricultural works but their participation in capacity buildings viz: group forma-
tion and mobilisation, exposure to new technology, training, etc. is only about 40 %.
Specifically, women participation in group formed for goat keeping is the highest
(57.2%) where as it is lowest in the case of buffalo farming group (18.4 %). It clearly
shows that women have only got the opportunity towards the small ruminants but they
are neglected to the most important enterprises like buffalo and cattle.

Experience has shown that when women in developing countries, like Nepal, are em-
powered, the benefits are felt in entire families and communities. Constraints such
as lack of capital and access to institutional credit, social and cultural norms, edu-
cation and poverty, lack of technical skills and access to extension services affect
women more than men and limit women’s participation and efficiency in livestock
production. However, positive trend of women education, government policy towards
capacity building, women advocacy and developing partnership show the opportunity
for the women and ultimately for the livestock research and development in Nepal.

Keywords: Capacity building, gender, livestock, research and development

Contact Address: Lok Nath Paudel, Georg-August-Universitat Géttingen, Institute of Animal Breeding
and Genetics, Albrecht-Thaer-Weg 3, 37075 Géttingen, Germany, eqaaittelloknath@yahoo.com

62


paudelloknath@yahoo.com

Livestock and fodder production systems — Posters

Yield Development and Quality Changes of High Yielding Grasses
During the Rainy Season in the “Natural Reserve Area
Chacocente” on the Nicaraguan Pacific Coast

NORMAN GERHARDT!, CHRISTIAN HULSEBUSCH, MICHAEL WACHENDORF*
LUniversity of Kassel, Department of Grassland Science and Renewable Plant Resources
Germany
2German Institute for Tropical and Subtropical Agriculture (DITSL), Germany

The “Natural Reserve Area Chacocente” on Nicaragua’s pacific coast needs to find
alternatives in livestock production to increase rural incomes and - at the same time
- protect natural resources. This study examines the potential of sugaBacehg-

rum officinarumL.) and two types of elephant grass - Taiw&einisetum purpureum
Schumach. cv. Taiwan A-144) and King Gra&gifnisetum purpureu@chumach.

x Pennisetum americanuim) - for fodder production. The study describes the devel-
opment of yield and nutritive value during maturation of grasses as baseline knowl-
edge to develop possible preservation strategies (hay, silage) for excess fodder grow
during the rainy season. A field experiment with the three grasses was establishec
on a “Eutric Cambisol” under semiarid conditions (900 mm annual precipitation) in
May 2006. The randomised block design comprised three factors: grass genotype
N fertiliser (N1: 0kg hal; No: 100kg hal) and sampling date (total of 10 dates).
Samples were collected from mid June to mid September in ten day intervals. At
each sampling, dry matter, plant height, leaf/steam-ratio, dry matter content and tiller
density was measured. Contents of crude protein and metabolisable energy were di
termined using NIRS calibrations developed from the material of this study. Effects of
genotype, N fertilisation and cutting date were analysed using multivariate statistics.
The dynamics of yield and quality development over time was described using the
growth function of Boguslawski. The highest yields were measured in King Grass.
At the last sampling (114 days after planting), dry matter yields of 27.7 t far

King Grass, 22.1t hd for Taiwan and 10.9 t i for sugarcane were measured. The
crude protein content ranged from 22.0 % (Taiwan, fertilised, 47 days) to 3.5 % (King
Grass, unfertilised, 114 days), while metabolisable energy had values from 9.7 MJ
kg~1 DM~ (Taiwan, unfertilised, 37 days) to 6.0 M k§DM 1 (Taiwan, fertilised,

114 days). Sugarcane seems to be less suitable because of a late growth where
elephant grass may require the addition of protein-rich lequmes during preservation
However, such investments seem to be profitable only for dairy producers and only as
part of a package combining fodder production, animal health care, milk marketing,
and training.

Keywords: Dry season feeding, livestock production, tropical grasses
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Global Changes in Livestock-Based Systems, Does it Matter for
the Poor?

JEANNETTE VAN DE STEEG, MANITRA RAKOTOARISOA, AN NOTENBAERT,
MARIO HERRERO
International Livestock Research Institute (ILRI), Kenya

The growing markets and rapid growth in demand for livestock products has been
termed the livestock revolution. It is driven by rising income, urbanisation, and chang-
ing consumer preferences particularly among a growing middle class. Expanding do.
mestic and export markets for livestock and rapidly growing demands create growth
opportunities for livestock producers in the developing world. Globally there is a
geographic shift in livestock production from the developed to developing countries.
However, recent trends in the developing world like the lengthening of livestock food
chains, vertically integrated livestock food chains, and increasing market concentra
tion in the sector can marginalise smallholder producers and other poor people whao
depend on livestock for their livelihoods. The livestock revolution therefore has so
far seemed to bypass the livestock sector in the least developed countries where th
bulk of the poor live. Moreover, the increased production of livestock is also expected
to come from the same or declining resource base. In many cases, this may lead t
degradation of land, water, and animal genetic resources in both intensive and exter
sive livestock systems.

This study investigates the distribution of livestock systems (intensive versus exten-
sive) over time and across countries and relate this to economic variables (such a
livestock contribution to agriculture GDP, poverty index, market access), production
systems variables (such as farming systems, technology, productivity) and environ
mental variables (such as water, land use and degradation). By doing so this researc
tries to enhance the understanding of relevant characteristics and trends in livestocl
systems at a global level. Additionally this study will conduct regional analysis for
Africa, to analyse the relation between livestock systems, livestock productivity and
poverty index levels in more detail. By doing so we aim to answer the question:
Global changes in livestock-based systems, does it matter for the poor?

Keywords: Farming system, global changes, livestock production, poverty, trends
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Participatory Assessment of Incidence and Perception of Bovine
Trypanosomosis by Cattle Farmers in Dano, Western Ethiopia

SIMON RIEDELY, CLEMENS WOLLNY?2, WORKNEH AYALEW®, TEMESGEN
AYANA*
1Georg-August-Universitat Gottingen, Animal Husbandry and Breeding in the Tropics
and Subtropics, Germany
2University of Applied Sciences Bingen, Faculty of Life Sciences, Germany
SInternational Livestock Research Institute (ILRI), Ethiopia
4Bako Agricultural Research Centre, Animal Production, Ethiopia

Indigenous cattle contribute greatly to food security and livelihoods of farmers in marginal envi-
ronments. In Dano, a small village in western Ethiopia, inhabited by small-scale cattle keepers,
strengthening farmers’ skills to manage their animals will significantly improve their liveli-
hoods and reduce poverty. In a PRA survey, cattle keepers in Dano mentioned trypanosomosis
as major problem in animal husbandry. This study analyses trypanosomosis prevalence and
indigenous practices to manage trypanosomosis and other relevant diseases. Sixty-three farm-
ers were interviewed about common cattle diseases, their prevalence and farmers’ management
practices to cope with those diseases, by applying standardised questionnaires. Two hundred
eighty-four cattle were blood-tested for trypanosomosis detection, using buffy coat technique,
and eighty-eight farmers were chosen to provide information about their identification of ap-
parently sick cattle in a participatory practical unit. Overall trypanosomosis prevalence among
the cattle herds was found to be 14.5%. Farmers identified infected cattle by hair loss, diar-
rhea and weakness; they believed transmission occurred mainly through physical contact with
infected animals (49 %) and by unknown reason (33 %). Six percent of farmers knew about the
linkage between tsetse flies and trypanosomosis. Modern and local drugs were used to treat
trypanosomosis infected cattle, the strategies for local treatment followed methods like brand-
ing and the usage of herbs. From the eighty-eight apparently sick cattle which were blood-
tested for trypanosomosis infection, 29.5 % were trypanosomosis positive and 75 % had PCV
below 26. The farmers seemed to lack basic knowledge about disease management but showed
strong interest in participating in health improvement actions; - 92 % - of them were willing to
contribute labour and money according to community agreements for trypanosomosis eradica-
tion efforts. Potential future research and development approaches which aim to control cattle
diseases, especially trypanosomosis, are presented in the study, focusing on approaches which
fit into the whole background of incentives to farmers, their behaviour, and understanding of
animal health issues. The aim of those efforts is to sustainably improve Dano farmers’ cattle
keeping skills, leading to a better utilisation of their local animal genetic resources.

Keywords: Community-based management, cattle, disease management, Ethiopia, indigenous
knowledge, tsetse fly
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Reproductive Performance of Local Goats in Extensive Production
Systems of Arid Northern Kenya: Implications on Reproduction
Management of Small Ruminants

HARUN WARUIL, BRIGITTE KAUFMANNY, CHRISTIAN HULSEBUSCH,
HANS-PETER PIEPHO®, ANNE VALLE ZARATE!

LUniversity of Hohenheim, Inst. for Animal Production in the Tropics and Subtropics,
Germany

2German Institute for Tropical and Subtropical Agriculture (DITSL), Germany

SUniversity of Hohenheim, Inst. of Crop Production and Grassland Research, Germany

Goats in the arid and semi arid lowlands of northern Kenya are kept in a harsh and re
source poor environment. The goats? reproductive performance is an indicator of theil
adaptation to the adverse conditions. A six months field study was carried out to asses
reproductive performance of Gabra and Rendille goat populations in Marsabit district
of northern Kenya. Reproduction data of 444 Gabra and 432 Rendille female goats
(does) with 1267 and 1602 parturitions during period 1997 to 2006, was gathered us
ing progeny history survey technique. Reproduction parameters were calculated bott
at the doe level (age at first birth and average kidding interval) and population level
(abortion, mortality and annual reproductive rates). Main and interaction effects of
goat population, goat adaptation types and number of parturitions, with the number of
abortions as the covariate, were assessed in an ANCOVA model. A saturated loglin
ear model was fitted for the number of first births for does at different combinations
of age by goat population, type of year of birth and goat adaptation type. Logit mod-
els were used in the analysis of abortions and occurrence of kid mortality by goat
population, goat adaptation type, doe’s parity and sex of kid (only for mortality data).
Rendille goats had better reproductive performance than the Gabra goats. Most im
portant was the higher mortality rates of 25% for kids at the age of 3 to 8 months in
Gabra goats than in Rendille goat kids (13%). Nevertheless the reproduction param
eter values in both goat populations were similar to those observed in other pastora
systems. Reproduction management by the Gabra livestock keepers of striving for
higher kidding rate during the long dry season of normal years could be contributing
to the high kid mortality rate. Management measures to reduce reproduction wastage
are recommended, especially in years that coincide with post drought periods in ordel
to facilitate fast building of flocks. Such measures will also impact positively on the
reproduction performance of sheep since both species are managed together in th
pastoral systems of northern Kenya.

Keywords: Arid areas, goats, livestock keepers’ knowledge, local breeds, reproduc-
tive performance, resource poor systems
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Population Parameters for Trypanotolerance Traits in an
N’Dama x Boran Crossbreeding Population

ULRIKE JANSSEN-TAPKEN!, Luc L.G. JANSS?, HAJA N. KADARMIDEENS
1swiss Federal Institute of Technology (ETH), Agri-Food & Agri-Environmental Eco-
nomics Group, Switzerland
2University of Aarhus, Faculty of Agricultural Sciences, Denmark
3CSIRO Livestock Industries, JM Rendel Laboratory, Australia

In 1983 the crossbreeding between trypanotolerant N'DaBos auru$ and trypanosuscep-

tible Boran Bos indicu$ cattle was initiated at the International Livestock Institute (ILRI) in
Kenya to construct a population with a pedigree structure fit to detect quantitative trait loci
(QTL) for trypanotolerance. QTL contributing to the three major tolerance indicators anaemia,
body weight (BW) and parasitaemia control were found. To evaluate the use of this information
in a breeding programme with special focus on trypanotolerance, the estimation of population
parameters is required.

Phenotypic and genetic variances and correlations as well as heritabilities have been estimated
for the sixteen defined traits used to detect QTL in 176 F2 offspring. Heritability estimates
range from 0.11 to 0.45 with sufficient variances in the phenotype suggesting successful breed-
ing opportunities. The estimates confirm the genetic control of the three major tolerance in-
dicators. The genetic correlations between the traits give further evidence to the suspected
independence of the mechanisms for the control of parasitaemia in comparison to red packed
cell volume (PCV) and BW. While PCV-traits and BW traits are rather strongly correlated, par-
asite count and detection rate appear to be independent from the others. BW at the age of 12
months before challenge (BWI) is favourably though little correlated with any of the PCV traits,
indicating that good nutrition would have a small positive effect on the ability of an animal to
fight the infection. The starting value for PCV is slightly correlated with a less severe reduc-
tion in PCV and a better regeneration from the lowest PCV reached during infection. The very
limited correlation between both prechallenge traits (initial PCV and BWI) clearly demonstrate
that selection for trypanotolerance depends on traits that require data from infected animals
unless marker information for QTL could be used instead.

With the estimated population parameters, itis now possible to evaluate genetic merit for trypan-
otolerance traits in a simulated breeding scheme and from there develop a breeding programme
for cattle with a special focus on trypanotolerance to address locations where alternative con-
trol strategies would be difficult to implement or maintain due to the lack of resources and
infrastructure.
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Fatty Acid and Amino Acid Profiles of Breast and Thigh Muscle of
Bresse and Black-Boned (Cheefah and Fahluang) Chickens Raised
in North Thailand

SANCHAI JATURASITHAL, SuPAsID BoONNOULL, NUCHA SIMASATIKUL 1,
AMNUAY LEAWTHARAKULZ2, MICHAEL WICKES3, SEBASTIAN CHAKEREDZA?,
UDO TER MEULEN*

1chiang Mai University, Department of Animal Science, Thailand

2Chiang Mai Livestock Research and Breeding, Thailand

3Georg-August-Universitat Gottingen, Inst. of Animal Breeding and Husbandry, Ger-
many

4Georg-August-Universitat Géttingen, Institute for Animal Physiology and Animal Nutri-
tion, Germany

Consumers in Thailand have a high preference for Black-boned chicken meat and are
willing to pay a premium price on the market. This “good” taste is attributed to the
high glutamic acid content in the meat. The current study was set up to compare the
fatty acid and amino acid profiles in Bresse (Bre) and Black-bone (Cheefah; Che and
Fahluang; Fah) chickens. Eighty chicks (40 males and 40 females) for each strain
were selected for the study. Within strain and sex the chicks were randomly divided
into eight groups of five chicks each and used in a completely randomised design with
a 3x 2 factorial combination of treatments. The chicks were fed a common diet and
slaughtered at 16 weeks of age. Bre&&toralis majoy and thigh Bicep femori}
muscles were collected for the assessment of fatty acid and amino acid composition
The ratios of unsaturated to saturated fatty acid (UFA:SFA) and polyenic fatty acid
to saturated fatty acid (P:S) in breast and thigh muscles of Bre were significantly
(p < 0.01) higher than Che and Fah chickens. Within strain, the UFA:SFA and P:S
ratios were significantlyg < 0.01) higher in males than females. The breast muscle
of Bre chickens tended to have lower glutamic acid content compared to Che and Far
The thigh muscle glutamic acid content of Fah was significamthz 0.001) higher to

Bre and Che chickens. There were no significant-(0.05) interactions. Therefore,
although the Bre chickens had a better fatty acid composition, the meat taste could be
negatively affected by the lower glutamic acid content relative to that of the Black-
boned chickens (Fah and Che). From this perspective, the black-boned chickens (Fa
and Che) have potential to meet the consumers’ taste preference.

Keywords: Amino acid, black-boned chicken, fatty acid
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Effect of Type of Grazing on Meat Quality of Thai Native Cattle

SANCHAI JATURASITHAL, RAKKEART NORKEAW!, THERDCHAI VEARASILP!,
THUMRONGSAKD PHONBUMRUNG?, KHEMSAWAT CHEERAWATZ2, MICHAEL
WicKES
1chiang Mai University, Department of Animal Science, Thailand
2Department of Livestock Development, Animal Nutrition Division, Thailand
3Georg-August-Universitat Gottingen, Inst. of Animal Breeding and Husbandry, Ger-
many

Native cattle of the family oBos indicusare in Thailand kept as draught animals
mainly in rice fields. After field discharge some are sold in the market and later
slaughtered. The beef quality is poor because the animals are slaughtered at old age.
The objective of this investigation was to study the beef quality of 3 years old native
cattle grazed on different types of pasture. Twelve calves were reared with their dams
until one year of age after which they were randomly divided into two groups and
grazed for the next two years. One group of calves was grazed on a pasture of pure
Guinea grassHanicum maximpwhereas the second group was kept on Guinea grass
mixed with the legumeStylosanthes guianensisThe three years old calves were
slaughtered and thelrongissimus dorsisollected in order to study the meat quality.
Meat quality in terms of pH- and conductivity value was not significantly different
between the two group®(> 0.05). The lightness value (L) of meat of cattle grazed on
Guinea grass was darker than that of cattle grazed on mixed paBtur8.01). The
sensory evaluation in terms of tenderness, taste and acceptability found no significant
difference between the groupB £ 0.05) whereas the juiciness of the beef from the
group grazed on Guinea grass pasture was higher than that of the group grazed on
mixed pastureR < 0.05). The chemical composition, water holding capacity, shear
force value as well as collagen content of beef were not statistically diffelPent (

0.05) between the two groups whereas the cholesterol and triglyceride content of beef
from animals grazed on pure Guinea grass was lower than from those grazed on mixed
pasture P < 0.05). In conclusion, Thai native cattle grazed on pure Guinea grass
pasture had a more favourable beef quality compared to cattle grazed on Guinea grass
mixed with legume.

Keywords: Beef quality, grazing type, Thai native cattle
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Combating Extinction through the Economic Assessment and
Capture of the Cultural Values of the Italian Valdostana Castana
Cattle Breed

GUSTAVO GANDINI Y, KERSTIN ZANDERZ, ADAM DRUCKER?
luniversita Degli Studi Di Milano, Facolta Di Medicina Veterinaria, Italy
2Charles Darwin University, School for Environmental Research, Australia

The number of local livestock breeds and the important animal genetic resources
(AnGR) that they represent is declining, both at a global level and within European
countries. In Europe, the process of extinction is mainly associated with their lower
financial profitability relative to other breeds and alternative economic activities.
Economic valuation of AnGR provides an important tool with which to justify con-
servation priorities. The development of appropriate valuation methodologies has
advanced significantly over recent years. Nevertheless, cultural values are often ne
glected in the calculation of the total economic value (TEV) of livestock breeds, lead-
ing to their sub-optimal conservation and use. One reason for this is that assessing
cultural aspects and other non-market values of livestock is challenging due to their
common resource character. AnGR and in particular their cultural value may be con-
sidered as a quasi-public good, responsible for various positive global externalities
and generating benefits of a non-excludable nature.

This paper explores a component of the non-market value of the Italian Valdostana
Castana cattle breed through the use of a survey-based contingent valuation metho
(CVM). Particular focus is placed on the cultural value of the Valdostana Castana as
this breed still plays a central part in the socio-cultural and agricultural activities of
the rural population in the Aosta valley. For the purposes of this study, cultural values
are understood to be those associated with cultural events involving the Valdostane
Castana (such as the “Battle of the Queens”). The CVM involves assessing local
residents’ and tourists’ willingness to pay for the specific services that are directly
or indirectly obtained from the maintenance of this breed by local farmers. Based
on the results of this study, policy measures that could facilitate the capture of such
values and their being channelled towards the conservation and sustainable use of th
Valdostana Castana cattle breed are presented.

Keywords: Animal genetic resources, contingent valuation, cultural values, Italy, Val-
dostana Castana cattle breed
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Identification of Porcine Hernia inguinalis/scrotalisUsing Single
Nucleotide Polymorphism in INSL3 and Bax Genes

KESINEE GATPHAYAK 1, RANGSUN CHAROENSOOK!, SUMALEE
TAESOONGNERN, SUPALERK LAIPRAWAT!, NUCHA SIMASATIKUL 1, T.
APICHARTSRUNGKOON, RATCHANEEWAN KUMPHAKARMZ, BERTRAM

BRENIG3, CHRISTOPHKNORR®
1Chiang Mai University, Department of Animal Science, Thailand
2Maejo University, Department of Mathematics and Statistics, Thailand
3Georg-August-Universitat Géttingen, Institute of Veterinary Medicine, Germany

Scrotal hernia is a congenital defect of great concern to pig producers that leads to eco-
nomic loss and poor animal welfare. Several candidate genes have been proposed to
be causative for the disorder. This study focused on the analysis of single nucleotide
polymorphisms in the genes encoding the Leydig insulin-like hormone (INSL3) and
the BCL2-associated X protein (BAX). INSL3 has recently been mapped to SSC2q12-
g1l3 and BAX to SSC6g21. In total, 250 bp in INSL3 (promotor region) and 416 bp in
BAX (Intronl1) were comparatively sequenced using affected and un-affected commer-
cial pigs as well as autochthonous Thai pigs. PCR-RFLP was used to screen SNPG-
224A (INSL3) and C119T (BAX). A total of 212 commercial pigs (179 unaffected (u)
and 33 herniated (h) pigs) were used for INSL3 genotyping. Allele frequency estima-
tions revealed no significant differences between the two phenotypes at this loci (Gu =
0.97; Au=0.03; Gh =0.91; Ah=0.09) indicating that this mutation cannot be used to
identify the disease. Interestingly, the allele frequency for G in Thai native pigs (n=7)
was 0.07. It appears that the breed differences exist in the INSL3 gene. Screening of
BAX was done in 151 commercial pigs (125 unaffected and 26 herniated pigs) show-
ing significant differences in allele frequencies between unaffected and herniated pigs
(C:T =0.62:0.38 and 0.83:0.17p  0.01). Allele C in Thai native pigs (n=7) was

1.00. Currently, further mutations in the regulatory and coding regions of BAX are
identified to assess their possible role in this congenital disorder.

Keywords: BAX genes, INSL3, porcinélernia inguinalis
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Influence of Production System on Carcass Composition of Native
and White Lamphun Cattle in the Northern Provinces of Thailand

NUCHA SIMASATIKUL 1, NATTAPHON CHONGKASIKITY, NAKARIN PRIPWAIL,
THERDCHAI VEARASILPY, UDO TER MEULEN?
1Chiang Mai University, Department of Animal Science, Thailand
2Georg-August-Universitat Gottingen, Institute of Animal Physiology and Animal Nutri-
tion, Germany

In the northern provinces of Thailand there are a number of small traditional cattle
farms producing beef. The objectives of this study were to evaluate the influence of
cattle production system on carcass composition of native and white lamphun cattle in
these areas. Most of the farms practice extensive production system. The cattle are le
out to graze in the fields during the day and are kept at the farms at night. Some cattle
have access to grazing areas in the forests and in the hills. At 1-2 years old, native
and White Lamphun cattle averaged 1544637.35 kg live weight while the carcass
weight was 80.87 19.34 kg giving a dressing out percentage of 52133.08 %.
There were no differencegp (> 0.05) in live weight, carcass weight and dressing
out percentage between the native and white lamphun cattle. However, the relative
percentage weight of the head, liver - gall bladder and kidney of native cattle (4.72
+ 0.57, 1.30+ 0.14 and 0.2°7Z 0.04 % respectively) were highep & 0.05) than of

the white Lamphun cattle (3.6% 0.11, 1.49+ 0.11 and 0.2% 0.03 % respectively).
Relative percentage of chuck and shank of native cattle in Lampang province (17.80
+ 3.13 and 13.3% 2.91 % respectively) were highd? & 0.05) than of native cattle

in Lamphun province (12.34 5.15 and 11.49t 2.58 % respectively). The other
portions showed no significanp ¢ 0.05) differences. Tenderloin percentage of cattle

in summer were significantlyp(< 0.05) higher than cattle in rainy season (987

2.09 and 4.41 0.86, respectively) but primal round, untrimmed neck roll and brisket
of cattle in summer season (21.94.32, 2.5A 0.59 and 0.02- 0.01 % respectively)

were significantly p < 0.05) lower than of cattle in the rainy season (25:83.44,
5.46+ 1.88 and 2.18t 0.60 % respectively). The results show that white lamphun
cattle yield more meat than native cattle and that better quality meat is obtained from
cattle slaughtered in the rainy season.

Keywords: Carcass composition, dressing percentage, native cattle, white Lamphun
cattle, Thailand
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Bovine Stock Breeding Systems Influence on the Farms’ Technical
Efficiency in Cote d’lvoire

ATHANASE YOUAN BI11, DA0 DAOUDAL, LEHMANN BERNARD?, DUMONDEL
MICHEL?
LUniversity of Cocody, Swiss Center for Scientific Research, Ivory Coast
2Swiss Federal Institute of Technology (ETH), Agrifood and Agrienmvironmental Eco-
nomics Group, Switzerland

In 2001, Ivory Coast counted 1 440 000 bovines, and this production is not sufficient
to cover national consumption. Its performance does not make it possible to face exter-
nal competition. In order to determine and to compare the various systems of bovine
stock breeding in terms of efficacity, a study was carried out in the north (Korhogo)
and the centre (Toumodi). Ninety five (95) bovine stock breeders were implied.

A classification of stock breeding systems was made according to management crite-
ria, livestock size and individual characteristics’ of the stockbreeders. Then, we used
the data envelopment analysis (DEA) method to determine their efficiency. The Tobit
regression applicated to the “slacks” resulting from the DEA calculation made it pos-
sible to evaluate the stock breeding systems influence on the inputs. A final DEA was
applied to the adjusted inputs of the influences of the breeding systems.

We identified three stock breedings classes:

- nomads class, composed of stockbreeders coming from Burkina, Mali and Niger,
was excluded from the data during efficiency calculations,

- community stock breedings with few animals and without care. This class seems to
be a new system and contains few stockbreeders,

- individual stock breedings being usual and individually practised extensively.

The managerial efficiency evaluation led us to the determination of the global tech-
nical efficiency (69.77 %) and pure technical efficiency (18.22%). That permits to
know the rate of the inefficiency of scale (16.74 %). Community system in Korhogo
represents the most favourable environment and the individual system characterises
the most unfavourable environment.

We can recommande all initiatives in favour of the popularisation of the community
stock breeding system.
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Speciality Pork from Indigenous Pig Breeds to Improve Rural
Incomes
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ANNE VALLE ZARATES
LUniversity of Hohenheim, Intitute for Agriculture Economics and Social Science in the
Tropics and Subtropics, Germany
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Profitable livestock husbandry of indigenous pig breeds can play an important role in conserv-
ing animal genetic diversity. At the same time it has the potential to increase and diversify
household income of poor farmers in remote areas if market access to speciality markets can b
provided. In order to analyse the importance of marketing arrangement among actors involved
in marketing of pigs, we use data from a supply chain survey in the mountainous region of
northern Viet Nam. In addition a sample of 70 households keeping the improved Mong Cai or
indigenous Ban as sow breeds in three villages in the same region is used to analyze economi
impacts of indigenous pig breeds and marketing arrangements at the household level. For thi
purpose we compare the production economics of improved and indigenous big breeds anc
look at the different marketing arrangements.

First results show that markets are characterized by locality and short geographic distance
among actors, irrespective of breed. Because production is mainly resource-driven, farmers
only sell small numbers of indigenous pigs to the market. Due to an increase in demand for this
speciality pork, indigenous pig producing households seem not depend so much on preferrec
traders. Net profit margin per unit of pork increases from improved pigs to crossbreed offspring
of indigenous pigs and to indigenous pigs.

We also compared production economics at the household level. Income from pig production
increases with closer proximity to markets. We could also find that within the same production
condition households with trading relations will get higher income than those without trading
relations. The breed effect for indigenous pig breeds is positive.

Our results show, how through the development of speciality markets, indigenous pig breeds
can be conservad situ, while at the same time making a contribution to increase rural incomes.
Once marketing arrangements are systematically established, benefits for farmers could be fu
ther increased. A challenge exists to better link farmers in remote areas to emerging speciality
markets.

Keywords: Indigenous breed, marketing arrangements, pigs, Viet Nam
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Effect of Greenhouse Cooling Method on the Growth and Yield of
Tomato in the Tropics

URBANUS N. MuTwiwal, JOHANNES MAX2, HANS JURGEN TANTAU?

1L eibniz Universitat Hannover, Institute of Biological Productions Systems, Biosystems
and Horticultural Engineering Section, Germany
2Asian Institute of Technology, Protected Cultivation Project, Thailand

Cooling greenhouses in the humid tropics is especially challenging due to the high
intensity of solar radiation and humidity prevalent in these regions. The effect of
natural ventilation and evaporative cooling on the greenhouse microclimate, growth
and production of tomat&olanum lycopersicurtv FMTT260 were evaluated. The
research was carried out in two greenhouses (measuring 20m long by 10 m wide)
at the experimental site of the “Protected Cultivation Project” on the campus of the
“Asian Institute of Technology” (AIT), situated 44 km north of Bangkok in Khlong
Luang, Pathum Thani, central Thailand, (14° 04’ N, 100° 37’ E, altitude 2.3 m). The
naturally ventilated greenhouse was covered with a UV-absorbing plastic film on the
roof and a 50-mesh insect proof net on the sidewalls and roof ventilation opening.
The evaporative cooled greenhouse was completely covered with the UV-absorbing
plastic film and was equipped with a fan and pad cooling system. In each greenhouse
300 tomato plants were grown at a density of 1.5 planté and maintained for 15

to 20 weeks. Results from two seasons show that the cooling method influenced
the greenhouse microclimate, plant growth and yield. Although evaporative cooling
lowered greenhouse temperature, the unwanted increase in humidity resulted in fung
infections and reduced transpiration. Plants grown in evaporatively cooled greenhouse
were 30 cm to 45 cm shorter than those grown in naturaly ventilated one. Differences
were also noted in flowering, leaf area, dry matter partitioning and harvested vyield.
The significance of cooling method and greenhouse covering material on plant growth
and production in protected cultivation systems in the tropics is discussed.

Keywords: Evaporative cooling, greenhouse, microclimate, natural ventilation, tomato
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Development of a Plant Oil Pressure Stove

MARTIN KRATZEISEN!, ELMAR STUMPF?, JOACHIM MUELLER?!
LUniversity of Hohenheim, Institute of Agricultural Engineering, Tropics and Subtropics
Group, Germany
2Bosch Siemens Hausgerate Bsh Gmbh, Germany

In rural areas of tropical and subtropical countries wood is still the main energy source.
Steadily increasing wood consumption for cooking purposes results in deforestation
of large areas. This leads to severe ecological, economical and sociological problems.
Today, more than 1 billion people face wood shortages.

Cooking on open fires with firewood is often done in poorly ventilated or even closed
rooms, which lead to serious health risks for the users. Noxious gases cause eye and
lung maladies.

This current situation urgently requires introduction of alternative ways of cooking.
Fuel-efficient wood stoves can significantly reduce the firewood consumption but the
decrease in consumption will soon be compensated by the fast growing population.
Plant oils are a promising alternative energy source offering a variety of economical
and ecological advantages. Their utilisation as cooking fuel will assure a sustainable
energy supply for numerous communities in developing countries and will secure an
adequate food preparation.

At the Institute of Agricultural Engineering of Hohenheim University in cooperation
with Bosch-Siemens-Haushaltsgerdte GmbH a plant oil pressure stove has been devel-
oped. The plant oil pressure stove can be operated with various plant oils like coconut
oil, cottonseed oil, sunflower oil and palm oil as well as with plant oils from different
qualities. Just for start-up a small amount of ethanol is required.

During the operation of plant oil pressure stoves it comes to the formation of deposits
in the vaporizer pipe. This means the vaporizer has to be cleaned periodically. The
formation of residues can be caused by different reaction mechanisms. The amount of
residues that are deposited in the vaporizer of the plant oil pressure stove depends on
the type of plant oil. Therefore investigations are focused on plant oil ingredients and
plant oil parameters, which can influence deposition of residues inside the vaporizer
during operation.
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Development of a Solar Distillation System for Essential Oils
Extraction from Herbs

ANJUM MUNIR, OLIVER HENSEL
University of Kassel, Agricultural Engineering, Germany

The limited availability of fossil fuel and their environmental impact, have led to a
growing awareness of the importance of solar renewable energy sources especially i
tropical countries. Although the utilisation of solar energy is on vast scale world wide
yet its application is restricted only to low temperature heating and drying. With the
introduction of some innovative medium and high temperature solar collectors during
the last decade, it is possible to best utilise the flux of incident radiant energy for food
engineering and post harvest processing. Essential oils have been used throughout tt
world in foods, fragrances, perfumery, cosmetics and medicines. Extracting essentia
oils from herbs require a distillation process that traditionally uses large, centralised
equipment. Such equipment not only requires high operating cost but also is unable tc
handle extremely delicate plants that must be processed soon after harvesting. Thu
for functional, environmental and economic reasons, there is a need for small-scale
decentralised solar distilling equipment. The main objective of research is to develop
and evaluate the performance of solar based distillation system by utilising medium
temperature collectors like vacuum tube and parabolic tough collector. The paper de
scribes the first phase of research where a medium temperature solar collector systel
is installed at Solar Experimental Station, Witzenhausen and tested at different cli-
matic conditions. It also includes results of laboratory experiments conducted with
selected herbs to record optimum thermal and physical parameters for the conven
tional boiler and distillation unit. On the basis of laboratory experiments, the solar
collector will be modified with some integrated circuits and auxiliaries to maintain
the required thermal parameters. In the second phase of study, complete solar base
distillation system will be developed comprising of solar boiler, still tank, condenser,
Florentine flask etc and the performance of the complete solar distillation system for
essential oils extraction will be evaluated.
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Co-Composting as a Disposal Solution for Faecal Sludge from
Innovative Pit Latrines

JORN GERMER, MICHAEL YONGHA BOH, JOACHIM SAUERBORN
University of Hohenheim, Institute for Plant Production and Agroecology in the Tropics
and Subtropics, Germany

A large part of the global population has no access to adequate sanitary facilities. By addressing
this issue in the UN millennium development goal 7 this has been recognised as an issue of
global concern.

Pit latrines are commonly seen as an affordable and quick to install sanitary solution. Most
models, however, do not offer a suitable way to empty the pit. Further anaerobic conditions
often cause bad smell and facilitate the breeding of flies. Downstream there is no well thought
out disposal solution for the accumulated excreta sludge and nutrients are lost for recycling.

At Valley View University in Accra, Ghana a modified toilet system is currently under inves-
tigation. The new design of the so called BBT (Berger Biological Toilet) was developed both
user and maintenance personal in mind. Urine is collected separately from the faeces that are
sun-dried in aerated mobile containers located below the squatting pan. Thus, the excreta are
easily removed and transported without exposing personnel to contamination.

In accordance with the basic principle of ecological sanitation, to return nutrients contained in
human excreta into the productive agroecosystems, it is intended to compost the excreta nearby.
Preliminary composting trials conducted at the research site revealed that over several days suffi-
ciently high temperatures can be achieved to deactivate most pathogenic micro-organisms. The
current research investigates co-composting excreta from two types of dry toilet facilities with
shredded vegetation under different ratios and turning frequencies. Physical and chemical pa-
rameters are measured during the composting process to detect potential nutrient losses. These
include specific weight, dry matter content, nutrient and salt concentrations. Compost maturity
is determined by monitoring of temperature and by substrate tolerability to plant development
through cresslepidium sativungermination tests.

Faecal indicatorsHscherichia coli Enteroccociand Salmonellasp.) are monitored and their

loads correlated to the heat gradient in the compost piles. The potential deactivation of parasites
is validated withAscaris suunegg probes.

It is aimed to identify a simple and fast composting method that conserves most nutrients and
reduces the pathogen load to an acceptable level for save agricultural use.

Keywords: Compost, faecal indicators, Ghana, parasites, pit latrine, toilet

Contact Address: Jorn Germer, University of Hohenheim, Institute for Plant Production and Agroe-
cology in the Tropics and Subtropics, Garbenstr. 13, 70593 Stuttgart, Germany, egnailer@
uni-hohenheim.de

84


jgermer@uni-hohenheim.de
jgermer@uni-hohenheim.de

Technological innovations in agriculture — Posters

An Indirect Passive Solar Dryer for Crop Drying
FOLARIN ALONGE!, OLAOLUWA ONIYA?2

LUniversity of llorin, Department of Agricultural Engineering, Nigeria
2University of Ibadan, Agricultural and Environmental Engineering, Nigeria

A solar drying system designed on the principles of convective heat flow, constructed
from local materials and was employed in drying yddmoscorea alaty. The Indirect
passive solar dryer consists of a drying chamber at the top of which was a chimney
The chimney is to improve air flow. The solar collector was constructed using a
single layer of 4 mm thick glass of transmittance value of 0.63. Other parts include
an absorber made of galvanised sheet painted black to absorb the heat energy. Grani
stones painted black were also placed on the galvanised metal sheet for heat storag
The drying chamber consists of two drying trays. Air passing through the collector
heated up and dried the crop in the drying chamber. The collector was placed at
an inclined angle that tallies with the latitude of llorin, Nigeria is 8.260 to receive
more insolation. Three tests were carried out to evaluate the performance of the sola
dryer. The first was a no-load test to know the maximum temperatures attained. The
maximum temperatures for the drying chamber, ambient and collector were 56°C,
41°C and 71°C respectively. The second test was to determine the drying rate of yan
inside the dryer. Some samples of yam chips, each weighing 1560 g and having ar
average size of 1cm thick, were dried both inside the dryer and outside the dryer
within its surrounding. The yam tuber was peeled, washed, sliced to about 1 cm and
blanched before drying. The initial moisture content of the yam was 70.3% (wet
basis) and its final moisture content was 9 % (wet basis).The result was compared tc
natural sun drying. It was observed that the drying time was reduced from 52 hours
for sun drying to 45 hours for solar drying. The total cost of the construction was
Naira 6,105 ($50)

Keywords: Collector, drying, moisture content., passive, solar, yam
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Investigation of Solar Roof Collectors for Preheating of Air at
Drying Facilities in Northern Thailand

FRANZ ROMAN?, MARCUS NAGLE!, HERMANN LEIS!, SERM JANJAIZ,
BUSARAKORN MAHAYOTHEES, METHINEE HAEWSUNGCHAROEN, JOACHIM
MUELLER?

LUniversity of Hohenheim, Institute of Agricultural Engineering, Tropics and Subtropics
Group, Germany

2Silpakorn University, Department of Physics, Solar Energy Research Laboratory, Thai-
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3Silpakorn University, Department of Food Technology, Thailand

4Chiang Mai University, Department of Food Engineering, Thailand

Longan Dimocarpus longat.our) is an important product in northern Thailand that

is a supporting component of the local economy. A significant amount of the annual
harvest is dried and commercially exported as a commodity. Conventional longan
drying is done in convection dryers at a temperature of 80°C using petroleum fuels
for heating the air. Lately, the increasing price of these fuels threatens the compet-
itiveness of Thai longan in the international market. Nevertheless, with the ample
solar radiation in Thailand, the roofs of the drying facilities could be adapted to serve
as solar collectors to preheat the drying air and reduce the energy requirement from
fossil fuels.

In this study, the availability of materials suitable to construct solar collectors, as well
as their market prices and relevant optical properties were determined. Ten longan
drying facilities were visited to study their general characteristics and configuration,
as well as the orientation, surface area and slope of the roofs. Process parameters in-
cluding actual drying temperature and airflow rate were documented. The simulation
software for solar processes, TRNSYS, was used to predict the air temperature rise
that can be achieved daily throughout the drying season. Parameters such as local
climate, processing conditions and collector characteristics were considered for opti-
mal collector design. For each facility, collector size, duct line requirements, useful
heat, collector efficiency and fraction of total energy demand that can be met were
determined. According to the price of fuel and it current consumption, the potential
monetary savings by using the proposed solar collector were also calculated. Rec-
ommendations are given, including a detailed economic analysis to determine the
optimum size of collector and materials to minimise costs during the lifetime of the
facilities and installed collectors.

Keywords: Solar collector desigmDimocarpus longan, renewable energy, simula-
tion, TRNSYS
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Effect of Shifting Practices on Performance of a Fixed-Bed
Convection Dryer for Longan
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Longan Dimocarpus longariour) is a seasonal fruit notable for its nutritional and medicinal
value that is grown mostly in Asia. Fresh longan has high moisture content and cannot be
stored extendedly. Various post-harvest treatments have been found to prolong edibility, but
longan is still mainly exported in other forms. Drying reduces the longan weight by approx-
imately 66 % and adds value to the product. However, dried longan must be undamaged anc
free of contaminants and have optimum colour and moisture content on import. Overall, an
adequate and consistent drying process is critical in achieving the standards of internationa
markets. Thailand is currently the largest exporter of longan in the world, a third of which is
dried. Production is concentrated in the north, where longan is a major component of the local
economy and much of the harvest is dried for export. The most common dryer for longan in
this region is the Taiwan-type fixed bed convection dryer, which is used for the bulk drying of
unpeeled longan. However, it has been observed that the present design doesn't allow for un
form drying and techniques used to remediate this are labor-intensive and damage the produc
So far, little research has actually characterised the performance of this dryer type, or suggeste
improvements.

Experiments were conducted in Thailand using different shifting configurations compared to
the conventional. Drying conditions, energy consumption and product quality were monitored.
Results showed that air velocity and temperature were heterogeneous. However, distributior
patterns did not correspond. As temperature is highly influential in determining final colour and
moisture content of the fruits, product quality was affected. Only samples in the centre positions
and the side opposite the air inlet did not show significant differences when compared to a
standard sample. High initial relative humidity and convective cooling of exhaust air resulted
in condensation on top of the bulk. It was observed that one shifting scheme was superior to
the others. To obtain a uniform product in the Taiwan type dryer, the main issues are to create
a more uniform distribution of air and temperature in the bulk and prevent condensation.

Keywords: Drying kinetics, flesh colour, fruit drying, moisture content, product quality , tai-
wan dryer
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Evaluation of Eryngium foetidumL. Processing by Solar Dryers

MicHAL KuLik?!, Jan BANOUTY, BOHDAN LOJKAZ, ZBYNEK POLESNYZ, JANA
LoJkova3
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Two solar drying methods (direct cabinet solar dryer and indirect cabinet solar dryer)
were tested under tropical conditions for drying sacha culargngium foetidum

L.) in the Peruvian Amazon city Pucallpa. The drying in electric oven was used as
referenceE. foetidumfrom Apiaceae family is a perennial or biennial herb native to
tropical America. The herb, especially leaves, is used extensively in the Latin Amer-
ica and in Asia mainly as a seasoning in the preparation of a range of foods. Sacha
culantro is also widely used in herbal medicines due to its antiinflammantory activ-
ity. All around the world culantro is mainly used as fresh vegetable and there is lack
of any postharvest processing method especially in the Peruvian Amazon. Thus, the
main objective of the work was to investigate the most acceptable drying method in
dependence on the final content of aromatic substances and on the applicability of this
technology under local conditions. Drying parameters of solar dryers were observed;
ambient air temperature and relative air humidity, drying temperature and relative air
humidity in the chamber of solar dryers as well as the solar radiation were measured
during the experiment run. Dried samples as well as fresh leaves (to enable evalua-
tion of changes on essences caused by drying) were hydrodistillated to obtain essen-
tial oils. Oil content in samples was measured and only small losses were recorded
in dried samples. Isolated oils were analysed using GC-FID and GC-MS analyses,
its components were detected, identified, and relative proportion of compounds was
compared. The most important odorantsEinfoetidumleaves are (E)-2-dodecenal,
2,4,5-trimethylbenzaldehyde, n-dodecanal and (E)-2-tetradecenal. No important dis-
tinctions between concentrations of these odour active compounds in essential oil
samples were recorded. Demonstrably negative effect of drying was observed on n-
dodecanal only. Both direct drying and indirect drying method were evaluated as
suitable for dryingeryngium foetidunkeaves.

Keywords: Eryngium foetidumessential oil, Peruvian Amazon, Sachalculantro, so-
lar drying
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Conservation of Onion and Tomato in Niger, Assessment of Post-
Harvest Losses and Drying Methods

KATHARINE TROGER"2, ANDREAS BUERKERT!, OLIVER HENSEL?
lUniversity of Kassel, Organic Plant Production and Agroecosystems Research in the
Tropics and Subtropics, Germany
2University of Kassel, Agricultural Engineering, Germany

Poor quality onion and tomato are offered frequently on markets in Niamey. A study
was conducted in Niamey, Niger between September and December 2006 to asses
current post-harvest losses and drying methods of onion and tomato. One majol
method of conserving perishables is traditional sun drying, which often results in pro-
duce of inferior quality. Data on the production, marketing, and quantitative losses of
onion and tomato was collected. Moisture content, contamination with sand (acid non-
soluble ash), and microbes (total mesophile bacterial count, faecal coliforms, moulds
and yeasts, anaerobic living sul-phite reducing bacteria), for sun and solar dried onion
and tomato, was determined. Fi-nally consumers and retailers were interviewed abou
their view of produce quality, price considerations, satisfaction levels, stocking be-
haviour, and preferences.

Final moisture contents varied for dry onion and tomato between 14 % and 16 % with
the natural convection solar dryer and 56 % and 22 % with sun drying respectively.
Contamination with sand ranged between 0.1 % of the dry matter (DM) for the solar
dried produce and 5.4 % DM for the sun dried samples. Samples from the markets
contained as much as 20 % DM sand. Only the onion dried with the forced convection
dryer and one market sample of dry onion, as well as only one market sample of dry
tomato, complied with applied general reference values for microbiological contami-
nation. Quality losses of sold dry onion and tomato to some extent even lead to healtt
risks.

Even though consumer surveys indicate low acceptance of dry onion and tomato
these are commonly used as cheap alternative to fresh produce. Comparative col
sumer surveys showed that solar dried tomato would be preferred, due to better hy
gienic quality. Thus need for implementing improved conservation methods is indi-
cated but current socio-economic constraints need to be considered when striving fo
broad adaptation of new technologies.

Keywords: Consumer, dry onion, dry tomato, food safety, Niger, post-harvest loss,
quality, solar drying, sun drying
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Effect of Drying Temperature on Changes in Volatile Compounds
of Longan (Euphoria longanaLam.) Fruit
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Longan is widely grown in South East Asia and China. It is one of the top ten exported
fruits in Thailand with an exported value of about 35 milli€nin the year 2006. It

is mostly exported to China, Myanmar and Lao as dried fruit. Longan flesh is used
in Chinese medicine for example as a stomachic, febrifuge and vermifuge. Longan
flavor is an important quality attribute influencing customers’ acceptance especially
that of dried product consumed as tea. Therefore, the impact of drying temperature on
volatile compounds of dried longan was investigated using a headspace-solid phase
microextraction (HS-SPME) coupled with gas chromatography—mass spectrometry
(GC-MS). The solid phase microextraction fiber coated with £0mixture of poly-
dimethylsiloxane/divinylbenzene (PDMS/DVB) was applied for the extraction of the
volatile components. Longan fruits with peel were dried at 60, 70, 80 and 90°C us-
ing a tray dryer with a through flow mode of drying air. The velocity of drying air

is constant at 0.2 ms The drying process was carried out until the water activ-
ity of longan flesh was approximately 0.55 - 0.60. It was found that major volatile
compounds detected in fresh and dried longan were cis-ocimene, beta-ocimene, ethyl
acetate and ethanol. Many volatile compounds were produced during drying espe-
cially acids, ester and alcohol for instances octanoic acid, ethyl ester, phenylethyl
alcohol and 1-octen-3-ol. The retention of cis-ocimene and beta-ocimene was found
to be the highest in longan flesh dried at 70°C. The higher drying temperature, the
more ethanol and ethyl acetate were detected. Drying temperature is, thus, a crucial
parameter causing the different flavor profile characteristic of the dried longan fruit
which related to customers’ acceptance.
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Development of a Sustainable System for Cassava Starch
Extraction

OLAWALE JOHN OLUKUNLE?!, OLUWATOYIN FOLAKE OLUKUNLE?
lFederal University of Technology, Department of Agricultural Engineering, Nigeria
2Federal University of Technology, Microbiology, Nigeria

Cassava production in Africa received a major boost due to the joint efforts of African
leaders through the New Partnership for Africa’s Development (NEPAD). One of the
challenges identified by NEPAD is the need to develop technologies for processing
cassava in order to reduce post-harvest losses. One major problem associated wit
cassava processing is low level of mechanisation. In recent times, renewed efforts a
improving cassava processing technologies are being made by design engineers esy
cially in Nigeria, Brazil and China. One of the major industrial products from cassava
requiring mechanisation is starch. The demand for starch, which is used as raw mate
rial in many agro and agro-allied industries, in Africa and Asia is enormous, making
adequate investment in the starch industry a necessity. In many developing countries
starch production has been dominated mainly by cottage industries. However, starct
extraction by cottage industries is largely done using manual methods. There is a
need to develop equipment for small to medium scale starch industries in developing
countries. In this study, equipment for starch extraction in one pass of fresh cassave
tubers is proposed. The machine consists of a specialised serrated auger, tuber inle
water delivery system, perforated cage, and an arrangement of sieves, starch deliver
outlet, fiber delivery outlet and the power source. The machine is conceived as a low
cost equipment to enhance productivity at the small to medium scale levels in develop
ing countries. The major advantages of small to medium scale starch industries is the
closeness to the source of raw materials which is cost saving particularly for cassave
with about 60 to 70 % moisture content. The highest stakeholders in starch processing
are also in this category. It is believed that the equipment would enhance sustainable
starch production, reduce human drudgery and promote timeliness of the production
process.

Keywords: Cassava, mechanisation, sustainable approach, post-harvest loss
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Development of a Cassava Peeling Machine for Cottage Industries

OLAWALE JOHN OLUKUNLE
Federal University of Technology, Department of Agricultural Engineering, Nigeria

Timely processing of cassava tubers is important to prevent post harvest losses and
ensure food quality. Several processing operations have been mechanised in the pro-
duction line of cassava products. Peel removal, which used to be a major bottleneck,
is receiving attention from design engineers in Nigeria, China and Brazil. Equipment
for cassava peeling is now available for small, medium and large-scale cassava proces-
sors. However, majority of cassava processors in Nigeria operate cottage industries.
Cottage industries in developing countries are generally characterised by low capital
investment, manual labour, low production capacity and hence low income. Although
cottage industry offers great advantage for developing countries in terms of employ-
ment opportunities, it is the most neglected from the viewpoint of credit facilities and
mechanisation. In this study a cassava-peeling machine for cottage industries was
developed and tested. The cassava peeler consists of a 0.75 kW electric motor, a ro-
tary drum fitted with knives (5cm long) and a protective hood. This prototype was
first demonstrated at the joint African Union-Economic Commission for Africa exhi-
bition in Addis Ababa, Ethiopia. Its simplicity, adaptability, potentials and low-cost
attracted African leaders as well as captains of industries. The machine operates on
the principle of shear force at relatively high angular velocity of the rotary knife-edge.
The rate of peeling with the machine was in the range ¢f4%0 80kgh. Lower values
occurred with lower operator’s skill, poor tuber orientation during the peeling process
and lower tuber diameter af 6 cm. Machine capacity was also influenced by mois-
ture content of tubers and variations in length and diameter. These values were higher
than those obtained during manual peeling which varied fromk28® 23.3«gh and
averages 20.8/. The proportion of peel in the cassava roots ranges from 0. 04 to
0.12 and averages about 0.15. The cost of the prototype was estimated at N 13,500
(100 US dollars) but the cost of the proposed commercial model was estimated at N
10,000 (74 US dollars). The machine operates best between a rotary speed of 1000
and 1400 rpm.
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Development of a Harvester forAmaranthusVegetable

LEO AGBETOYE, OLADIPO OYENEYE
Federal University of Technology, Department of Agricultural Engineering, Nigeria

In Nigeria, leafy vegetables had been mostly cultivated and harvested manually by
subsistence farmers. Manual harvesting involve a lot of drudgery, hence with small-
scale farmers in mind, a low cost leaf vegetable harvester was designed and evaluate
for performance in harvestirgmaranthusp. The main components of the machine
are the frame, the reciprocating blade which cuts the vegetables at a predetermine:
height above the soil. The machine was powered by a petrol engine rated 3 kW, 144(
rpm and the forward momentum was provided by the pushing action of the opera-
tor. The performance of the harvester was evaluated in harvestiraganthuspecie
(Arowojeja) under various crop, soil and operational parameters. The parameters in
clude moisture content of the soil, crop density, working width and the operating
speed of the operator.

The result of the tests performed on the machine shows that it is appropriate for adop
tion by small scale farmers. Furthermore, it shows that the field efficiency of the
machine was influenced more by the moisture content of the soil in the furrows rather
that the moisture content of the bed, the speed of the operator and the stage of cro
development of vegetable prior to the time of harvesting. The optimum field capac-
ity, harvesting efficiency, collection performance efficiency of 0.07 Ha frl.5 %,

68.3 % respectively were obtained at operator speed of 0.2% aml crop density of
1,190,311 plants h&
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Experimental Determination of Desorption Isotherms for Lemon
Balm (Melissa officinalisL.)

SANDRA PATRICIA CUERVO, OLIVER HENSEL
University of Kassel, Agricultural Engineering, Germany

The knowledge of the Equilibrium moisture content (EMC), is important for mod-
elling and planning of the drying process and to select the conditions for storage of
the product. In this work the desorption isothermsNtelissa officinalid.. (Lemon

Balm) were determined at four different temperatures (25, 40, 50 and 60°C). In the ex-
periment the method recommended by the project COST 90 (Spief3 and Wolf. 1983)
was used. This method is based on maintaining a known mass of sample to an atmo-
sphere generated by the use of saturated saline solutions until achieving the balance.
The saline solutions were prepared according to DIN 50008 for a range of relative
humidity among 10 and 85 %. For the experiment cylindrical containers of glass were
used, which were filled until a fourth part with the saturated saline solution. Each sam-
ple of 0,5 grams of whole leaves bfelissa officinalid.. var. Citronella was placed in

a perforated bin of stainless steel, positioned inside the container of glass and sealed
tightly. The weight of the samples was registered twice per day, per periods between
10 and 18 days until the samples achieved the balance. It was observed that the mois-
ture content decreases when the temperature for a given water activity is increased.
The obtained experimental data were fitted using the following mathematical models:
BET, GAB, Halsey, Lagmuir, Oswin, Peleg, Henderson and Chung & Pfost. Using
the procedure of non linear Regression and the method of Marquardt with the pro-
gramme Xact, the experimental data were fitted to the considered models. The chi-
square test and the coefficient of determination were used to evaluate the obtained fit.
The Halsey’s model was found to be the most suitable for describing the desorption
curves at temperatures of 25°C and 40°C and BET’s model was most suitable for
describing the data at temperatures of 50°C and 60°C.

Keywords: Melissa officinalisL., desorption isotherms, Equilibrium moisture con-
tent EMC, water activity
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Development of a System for Fresh Fruit Juice Extraction and
Dispensary

OLAWALE JOHN OLUKUNLE
Federal University of Technology, Department of Agricultural Engineering, Nigeria

In Nigeria and many other African countries fruit juice is almost becoming a luxury
found only on the table of the rich. Processing of raw fruits or juice concentrate into
juice is done by large-scale industries resulting in high and unaffordable prices for
the low income earners in developing countries. However the need for fruit juice
in human diet cannot be over-emphasised. Although, the poor can eat raw fruits
the perishable nature of these fruits underscores the need for processing in order t
make fruits available the year round. Locally available fruits that are widely grown in
Nigeria include cashew, mangoes, watermelon, guava, pineapples, paw paws, orange
tomatoes, tangerines, and many other indigenous fruits. Production of fruits in Nigeria
can be estimated at hundreds of thousands of metric tones per year. Unfortunately
over 50 % are lost due to perishable nature of fruits occasioned by high moisture
content and poor post harvest handling and marketing strategies.

In this study, a system for handling, processing and preservation of fruits was devel-
oped and tested. The system consists of the washing unit, the juice extraction unit
juice filtration, conditioning unit and dispensary unit. The system was packaged in a
way to make juice available in the fresh form for consumption. Fruits such as orange,
mango and pineapple could be processed to obtain 100 % juice. A combination of
one or more fruits is feasible to obtain mixed fruits. The systems provides for quick
processing and dispensary of fresh fruits at affordable prices. The system has bee
introduced to some schools, villages, establishments and corporate organisations i
Nigeria. Results show that majority accepted the product readily because of its posi
tive health implications of fresh fruit without additives/preservatives. The equipment
used is affordable to small-scale industrialists. Thus, the system offers a sustainable
approach for processing and consumption of fresh-fruit juice in developing countries.
It is believed that the adoption of this system would enhance healthy living among
the rural poor, provide employment, promote industrialisation and food security. The
initial cost of the system was estimated at 1,500 US dollars
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Economic Analysis of Different Processing Methods for Small-
Scale Coconut Oil Production in the Philippines

MATTHIAS KINDERMANN?Y, KEVIN WEIS!, CHRISTIAN LIPPERT, JOACHIM
MUELLER?
LUniversity of Hohenheim, Institute of Agricultural Engineering, Germany
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Due to a fast growing Philippine population, the demand for household fuel is increas-
ing. Local coconut oil production on small-scale level may offer an economically fea-
sible alternative. The objective of the present study was to analyse whether coconut
oil produced on household level can be competitive with current kerosene prices.
Three small-scale (wet) oil processing meth@figaditional kitchen methodjii) mod-

ified kitchen method andii) virgin oil method as well as three medium-scale oil
pressegi) Strahle SK 60/2(ii) Montforts Komet DD 85 G andiii) Philippine Sim-
plextractor were evaluated by calculating unit costs, net present values (NPV) and
periods of amortisation. Possible revenues from by-products were considered in the
calculations.

Among the wet methods the traditional kitchen method had the lowest net oil yield
(47 1at) and the highest unit costs (1,253 PH#.IThe best performance attained the
virgin oil method reaching a net oil yield of 497-taalong with unit costs of 83 PhP

I1. All NPVs were negative.

Copra produced from fresh nuts which is used in the expellers turned out to be the
best solution since costs can be reduced by selling by-products. Highest unit costs
amounted to 44 PhPin case of the Stréahle expeller (capacity: 16,008)ld owest

unit costs occurred with 24 PhP using the Simplextractor (capacity: 43,700%)a

The latter was identified as the most profitable investment. The assumed setup gener-
ated a NPV of 2,411,437 PhP and resulted in a period of amortisation of two years.
The wet methods were not economically feasible with the assumed setup. By contrast,
the establishment of processing centres using the Simplextractor can be recommended.
The obtained oil can be a competitive household fuel as long as its unit cost is lower
than the kerosene price in Leyte which was 36 PhimINovember 2005.

Keywords: Coconut, cooking fuel, oil production, plant oil, small scale
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Development of Process and Equipment for Recovering Clean
Shea Kernels from Raw Shea Fruits

ADESOJIOLANIYAN , KAYODE OJE, FOLARIN ALONGE
University of llorin, Department of Agricultural Engineering, Nigeria

Shea fruit is made up of a green epicarp, a fleshy mesocarp (pulp) and a relatively
hard shell (endocarp) which encloses the shea kernel (embryo). The kernel contain:
about 60 % edible fat (shea butter) and the residual product, from which the butter is
extracted (shea cake), is an excellent ingredient for livestock feed production. Shee
butter is gaining popularity in soap, cosmetic, pharmaceutical, medical and engineer
ing industries for the production of toilet soaps, pomade, drugs, ointments and metal
cutting fluids respectively. These products in Nigeria have a lot of potential for ex-
port. Based on information available from literature and laboratory investigations
conducted towards obtaining quality shea kernels, an improved process line was de
veloped to process raw shea fruits in the form of clean shea kernels to be used as ra\
material for shea butter production. The process line consists of parboiling the shez
fruits to deactivate contaminating enzymes and micro-organisms and then remove the
toxic and antinutritional agents, washing the parboiled shea fruits to produce clean
and sterilized shea nuts and drying the shea nuts to a moisture content of about 6 %
(wet basis). The process line continues with cracking of the dried shea nuts and seps
ration of clean shea kernels from broken shea shells. Then clean shea kernel is roaste
prior to shea butter extraction. Three specific purpose process equipment were deve
oped for the process viz: a shea nut parboiler, a cracking machine with a separating
unit and a shea kernel roaster. The parboiler is capable of parboiling 70 kg of raw shee
fruits at a batch while the cracking machine has an average efficiency of 89%. The
roaster has a capacity of 20 kg’hand average performance efficiency 72%. The
shea kernel produced by this process has about 60 % fat with no urease activity anc
can be an excellent raw material for shea butter extraction mill. A small scale shea
kernel recovery plant based on the process line developed in this study using the abov
three equipment can provide employment for three rural labourers at the market price
of shea kernel.

Keywords: Shea fruit, shea butter, oilseed, mechanisation
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Development and Calibration of a Digital Recording System for
Automation of Runoff Measurement

JOHNSONFASINMINRIN, PHILIP OGUNTUNDE
Federal University of Technology, Department of Agricultural Engineering, Nigeria

The measurement of surface water flow (runoff) by the use of ICL7106 Digital con-
verter is a new concept of runoff measurement in the developing countries. It is a
very efficient, low power analog to digital (A/D) converter. The necessary active
devices used for the development of the digital recording system include decoders,
display driver, reference resistor, a clock, sensor, liquid crystal display (LCD) and
ICL7106. The ICL7106 is designed to interface with a liquid crystal display (LCD),
which includes a back plane drive. A runoff collector of are? amd depth 30 cm

was constructed, and a discharge pipe, 2.5 cm diameter and 60 cm length conveys the
runoff into a storage tank, 30 cm30 cmx 30cm in dimension. Both the runoff
collector and the storage tank were made of metal sheet (gauge 12). This equipment
was designed to measure the amount of runoff that flow into the runoff storage tank
through the discharge pipe, such that the resistor sensed runoff according to the level
of water in the tank. The sensor divides the reference voltage Vr in ratio to the value
of resistance (R). This varying voltage is now converted to digital readout by A/D con-
verter with respect to liquid crystal display (LCD). The device was calibrated using
the measuring cylinder and a high correlation coefficient was obtained between the
records of the digital sensor and the water depth measured with the use of measuring
cylinder (R =0.89). The relationship between the sensor value and the water depth
was of the form y=2504.2x-17693. This research development is useful in weather
forecasting, flood and hydrological analysis in natural science studies.

Keywords: Digital recording system, surface water, runoff
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Investigation of Biotechnical Conditions ofJatropha curcasl.
Toward Gradual Harvest Mechanisation

PHILIPP NUSS!, SIEGFRIED KLEISINGER!, KLAUS BECKER?
LUniversity of Hohenheim, Institute of Agricultural Engineering, Germany
2University of Hohenheim, Institute of Animal Production in the Tropics and Subtropics,
Germany

Jatropha curcas.., a multipurpose plant of the tropic and subtopic climate, is a source
for manifold products. These days itis in focus as a potential energy crop for degraded
soils in India and other similar climates. For a prospective and efficient large scale
seed production a gradual harvest mechanisation of the crop is required.

In regard to this, basic data about plant and fruit specific attributes was collected on
three plantations of the Central Salt & Marine Chemicals Research Institute in the
state of Orissa in India.

First, a grading system to discern the different maturity stages by means of the fruit
colour was developed. Hereupon about 1000 fruits from three different localities and
genotypes in six stages of maturity were experimentally harvested.

According to maturity, measurements of the retention force, fruit diameters and fruit
mass as well as an oil content analysis were practised. Further two experiments witl
an experimental “coffee shaker”, a vibration harvesting device were done.

Based on those data the volume, density, sphericity and terminal velocity of the fruits
was determined. A significant relationship of a decreasing retention force during
progressive fruit maturity was found. The genotype had no significant influence on
the retention force.

In seeds from immature fruits the oil content was significant lower than in seeds out
of the ripe classes.

The experiments with the shaking device showed that a harvesting technique based o
a vibration method is potential but also causes injuries on the plant and needs furthel
adjustments to the culture.

Keywords: Biotechnical conditions, harvest techniqudatropha curcasmechanisa-
tion
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Food Processing Equipment Design in West African Countries:
Proposal of a Tool to Provide Better Understanding of the Need

THIERRY GODJO

National Institute of Agricultural Research of Benin, Department of Food Processing

Equipment, Benin
Over the last decades, various attempts have been made in Benin, as in most West
Africa countries, to improve production techniques for the food processing of agri-
cultural products, by introducing production equipment to do the work previously
carried out by women. However, it is clear that a lot of equipment failed in this sec-
tor. It's because the design of these equipment very often suffer from a lack of tool,
that would make it possible to take into account very early in the design process all
the various aspects of the future equipment: food processing, food composition, user
expectations, using and maintenance constraints, life cycle cost, etc. To improve the
design of food-processing equipment, two design experiments were carried out in
Benin. The design activities were performed according to the recommendations of
the “CESAM" method (equipment design for developing countries) and with the ad-
ditional back up of the Participatory Design, the Scenario Based Design and the User
Centered Design. The data collection and analysis method was based on an approach
inspired by ethnographic techniques. My paper will provide a tool, the Functional
Understanding Diagram (FUD), which | have proposed allowing better understanding
of the conventional process and therefore the need. The FUD is made up of three
columns. The middle column gives a description of the operation performed man-
ually by the women. The left-hand column contains text pointers with a summary
description of the operation and text explaining why the function exists. The right-
hand column contains digital pointers to photos and videos of the operation.

Keywords: Food equipment design, Food processing
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Factors Affecting Employment Choices in Rural Northwest
Pakistan

MOHAMMAD ASIF KHAN
Georg-August-Universitat Gottingen, Department of Agricultural Economics and Rural
Development, Germany

Using the multinomial logit model, this study explores the factors affecting occupa-
tional choices in rural northwest Pakistan. The study uses census data of 2825 hous
holds in six villages of Peshawar district Pakistan collected by an interdisciplinary re-
search team of Géttingen University, Germany. The results comparing six distinct oc-
cupations versus non-farm informal activities suggest that asset endowment of house
holds has a significant effect on households’ head choice of employment. Livestock
holding increases the odds of practicing farm related occupations relative to informal
wage activities. Wealth, defined here as household per capita income, matter a lo
in the likelihood of pursuing occupations other than informal activities in northwest
Pakistan. Similarly, the likelihood increases for household with fairly younger and
illiterate heads to engage in non-farm informal sector. Household size is positively
and significantly related to all the occupational groups while an additional working
member reduces the odds to work as farmer. Credit and farm land constraint also drive
households into informal jobs. Finally, comparing the six villages in term of labour
market, we find that business activities are significant in villages with better infras-
tructure. Due to lack of natural, financial and human capital more and more people
in the study area have to find their livelihood in the informal casual sector. However,
majority of these non-farm activities are survival oriented and have little to do with
wealth accumulation. The implication of the study is that rural non-farm sector needs
its due share in development policies as it has the potential to uplift the rural areas.

Keywords: Informal employment, multinomial logit, Northwest Pakistan, occupa-
tional choices
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Transmigration Policies and Rural Development in South
Sumatra: Comparative Study of two Villages

STEPHANIE BARRAL, ELSA PONCET
Montpellier Supagro, Rural development, France

Throughout the 20 century, Indonesian governmental migration policies have had se-
rious repercussions on the rural development of thinly populated islands like Sumatra.
In the 1980s, the French research institute ORSTOM (now IRD) conducted several
studies to analyse the impacts of these population movements on the rural system of
the southernmost province of Sumatra, Lampung. This province has been subject to
particularly high population flows that varied depending in the geographic location.
Whereas the peneplains and the piedmont of the Barisan Range were soon colonized,
the colonisation of the mountainous parts was delayed and only accelerated in the
1970s.

This study aimed to understand the influence of this colonisation gradient on rural dy-
namics, on agricultural activity, and more generally on social and economic dynamics.
Two villages were chosen as a function of this gradient and studied.

In Bengkulu, which is located in the piedmont of the Barisan Range, environmental
conditions are suitable for production of pepper, coffee and rubber. In Giham, which
is located in the upland of the Barisan, a cooler climate allows the cultivation of coffee
and European vegetables.

Both villages were settled as a result of two migration flows; a first one of Sumatranese
migrants, and the second bigger one of Javanese people, who provided a source of
labour for the first. The main differences in the historical changes that took place
in the two areas were due to the fact that they occurred in different periods of time,
and with varying intensity. But for both of them, diversification appeared as a vital
strategy to face increasing land pressure, price volatility of cash crops and pressure
from plant diseases.

Diversification was also partly a response to the risk of disease and to the volatility of
the price of cash crops. In Giham, some farmers took advantage of market gardening,
and the village experienced an important economic upward trend. On the contrary, in
Bengkulu, the numerous failures of pepper production no longer enable decent living
standards; and the inhabitants of the area are barely in a position to develop new crops,
due to the disruption of the social balance.

Keywords: Agrarian systems, Indonesia, migrations, rural economy, rural sociology
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Resource Use Efficiency and Competitiveness of Vegetable
Farming Systems in Upland Areas of Indonesia

IDHA WIDI ARSANTI}2, MICHAEL BOHMEL, HANS E. JAHNKE?
IHumboldt Universitat zu Berlin, Horticultural Plant Systems, Germany
2Humboldt-Universitét zu Berlin, Development Planning and Project Management, Ger-
many

Rapid population growth and increased incomes are raising the demand for vegete
bles in Indonesia. The problems of low growth in production and high fluctuation
in import and export volume and price can be attributed to a multidimensional cri-
sis. In order to overcome these problems, it is first necessary to analyse resource us
and competitiveness of Vegetable Farming System (VFS) using accounting standard:
based-on domestic resource cost and Policy Analysis Matrix (PAM) including private
cost ratio (PCR) and domestic resource cost (DRC).

The information and data from the literature were not sufficient to get answers to all
the problems. Therefore it was necessary to collect primary data in the investigated
regions. This data collection was conducted in three vegetable production centres
in upland areas in Pangalengan, Kejajar and Berastagi-Simpang Empat. Then it wa
applied to a respondent classification based-on type of vegetables in each region. I
each village 25 respondents (50 respondents in the two villages) were interviewed
The number of all respondents in all regions was 150 farmers.

Results suggest that VFS in upland areas of Indonesia is the important income activity
of the farmers and that they use resources efficiently and are conscious of the compe
itiveness of the vegetable crops. It could be seen from PCR and DRC values which
were below 1. Potato, headed cabbage in Pangalengan and in Kejajar, tomato an
carrot are mainly competitive in Berastagi-Simpang Empat. This can be explained as
follows: farmers use chemical inputs at a higher rate than its recommendation, cost
per unit is high, productivity is low and farmer’s accessibility to the market and fluc-
tuating price is limited. Headed cabbage cultivation in Berastagi-Simpang Empat still
needs support from the government.

Based on the results, it can be concluded that some of programs are necessary to t
created by the government in order to support the development of VFS in upland areas
especially for potato and cabbage based-on the agro ecosystem or infra structural i
each region. The results of the research are of general importance for economically
evaluation of VFS in upland areas of South-East-Asia.

Keywords: Competitiveness, resource efficiency, vegetable farming system
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Sampling for Vulnerability to Poverty: Cost Effectiveness Versus
Precision

BERND HARDEWEG!, HERMANN WAIBEL2, SUWANNA PRANEETVATAKUL 3,
PHUNG Duc TuNGg?*

1Leibniz Universitat Hannover, Institute of Development and Agricultural Economics,
Germany

2| eibniz Universitat Hannover, Institute of Development and Agricultural Economics,
Germany

3Kasetsart University, Department of Agricultural and Resource Economics, Thailand

4Institute of Policy and Strategy for Agriculture and Rural Development, Center for Agri-
cultural Policy, Viet Nam

Previous studies to measure poverty were based on a static concept of poverty and relied on
cross-sectional data for income or consumption expenditure over relatively short periods of
time. Static poverty is generally expressed by indicators such as the headcount ratio and the
poverty gap. Recent research however has established that these indicators are rather imperfect
proxies for the well-being of poor households and insufficient for devising effective strategies
of poverty reduction. Instead, the dynamic nature of poverty must be captured by measures
with a predictive capacity to recognise the fact that a household not being poor today might
yet be vulnerable to falling into poverty as a result of covariate (e.g. natural disasters, financial
crises) and idiosyncratic (e.g. death, unemployment) shocks. As vulnerability of a household
is a function of(a) occurrence and severity of risks and shocks éjdits ability to cope
throughex-postandex-antemechanisms (e.g insurance, credit markets, social institutions) an
assessment of vulnerability requires panel data of a large sample of households which are either
poor or face the risk of being poor in the future. Collecting such information is a challenge given
usually insufficient prior information.

This paper reports the sampling procedure for vulnerability assessment used in the DFG re-
search project (DFG-FOR 756), which aims at advancing the vulnerability concept by estab-
lishing an empirical database for 4400 rural households in three provinces in Thailand and Viet
Nam. A questionnaire capturing sources and use of annual household net income on the one
hand and measuring the effect of past shocks as well as perceived risks on the households’ cur-
rent consumption, income and wealth has been developed and intensively tested. A multi-stage
sampling procedure was adopted with probability proportional to size in all but the last stage,
in which clusters of a fixed size of 10 households per village were sampled.

In order to capture the higher level of heterogeneity in agro-ecological, economic and demo-
graphic conditions, additional criteria such as ecological and economic zones and dispropor-
tionate sampling were used for Viet Nam.

Initial testing of the data revealed the option to test several models of vulnerability.

Keywords: Household survey, sampling, Thailand, Viet Nam, vulnerability to poverty
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Cocoa and Rural Transformations: Processes of Displacement and
the Emergence of Agrarian Arrangements in Central Sulawesi,
Indonesia.

GUNTER BURKARD
University of Kassel, Institute for Sociocultural Studies, Germany

This paper analyses the emergence of exclusive rural labour institutions in a village
in the forest margin of the Lore Lindu National Park in Central Sulawesi, Indone-
sia. Within the last decade, the Lore Lindu area experienced an unprecedented coco
boom resulting in an enduring reconfiguration of the agrarian structure. The culti-
vation of cocoa is dominated by immigrants from South Sulawesi who established
themselves as the most economically powerful group through a systematic and con
tinuous process of land accumulation. Within this process, most of the village’s wet
rice lands have been converted into perennial estates. This had deep effects on th
village internal labour market because, once established, cocoa plantations could ea
ily be managed by household labour. Thus, indigenous “work sharing groups” broke
down as collective work activities were not anymore necessary in dry field cultivation.
Cultivators of rice fields on the other hand could no longer rely on a stable work force
formerly provided by the work groups as an increasing number of “free riders” with-
draw their involvement in transplanting and harvesting. Thus, landowners started to
secure their work force on the basis of “deferred gratification” with each parcel of wet
rice being exclusively planted and harvested by the same person. These arrangemen
provide job security and serve as a redistributive mechanism for a significant part of
the local population. In contrast to the case of Java where such arrangements produce
a split between those with a secure access to work and those who became pushed o
of agriculture, exclusive arrangements in highland Sulawesi are better described as :
form of “shared poverty” among the indigenous population. This case study shows
that non-capitalist work institutions do not only often outlive the commercialisation
of the countryside but may even be created as a consequence of capitalist expansio
Likewise, “shared poverty” is not a feature of a remote traditional past, but the out-
come of a contemporary rural differentiation induced by market penetration.

Keywords: Agrarian change, cocoa, forest conversion, rural labour markets, Indone-
sia
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Conservation Agreements as an Institution for the Commons:
Contexts, Situations and Consequences Evidence from the Napu
and Kulawi Valleys, Sulawesi, Indonesia

GUNTER BURKARD
University of Kassel, Institute for Sociocultural Studies, Germany

Because the delineation of the Lore Lindu National Park in Central Sulawesi as “pro-
hibited area” had disastrous results due to a significant lack of legitimacy in the eyes of
the local communities bordering the park, since August 2002 the state has altered its
strategy in granting more management authorities to the villages at the forest margin
via negotiated arrangements. National laws regulating natural resource management
in direct ways (Forestry Law UU 41/1999, Conservation LAW UU 5/1990) offer al-
most no room for autonomous resource management. The Agrarian Law UU 5/1960
and the “Regulation on Land Conflicts” (PP 5/1999) confine management rights only
to “customary law communities” The problem lies in the fact that customary forests”
are often secondary forests formerly embedded in cyclical agricultural systems. Thus,
the devolution of rights must rely on laws regulating NRM in indirect ways with the
effect that the CCA are not recognised by the Forest Department and have thus only
a low legal reliability. As “Institutions for the Commons”, the reliability and sus-
tainability of these so-called conservation agreementsére less determined by their spe-
cific “design principles”, but rather by the social and political environments in which
there are embedded. These, in turn, are primarily defined by: 1 The legal framework
for devolution provided by the Indonesian legislation, 2. The wider reformative dis-
courses on “indigenous rights” and “people’s economy” in general and 3. The coex-
istence of contradictory perceptions of property rights existing in the research area as
well as in the Indonesian statutes. Being faced with different local situations, people
draw upon different legal and property discourses in order to legitimate their claims.
These, in turn, have significant impacts on the perception of socio-economic security.
The contribution should further help to identify several “key variables” of agreements
which should allow for a systematic comparison. Important contextual aspects of the
conservation agreements in Central Sulawesi(dy¢he genesis of the agreements,

(2) leaders’ policies(3) legal base and perceptions of property rigfd3 programme
implementation an@b) ideological outlook of facilitating NGOs.

Keywords: Conservation agreements, devolution, local resource management, na-
tional park management, Indonesia

Contact Address: Gunter Burkard, University of Kassel, Institute for Sociocultural Studies, Hin-
ter Den Teichhdfen 14, 37214 Witzenhausen, Germany, e-siaitna-guenz@gmx.net

108


storma-guenz@gmx.net

Land use and livelihood strategies — Posters

An Environmental Economic Assessment of Sujala Watershed
Project in Tumkur District

RASHMI NARAYANA 1, CHANDRAKANTH MYSORE2, M.V. SRINIVASA GOWDA?
lUniversity of Gent, Department of Agricultural Economics, Belgium
2University of Agricultural Sciences Bangalore, Department of Agricultural Economics,
India

This study attempts to assess the environmental economic impact of Sujala watershe
programme in Karnataka on groundwater recharge, the resultant efficiency and equity
in the distribution of benefits. Field data were collected for the year 2004—05 from 30
farmers each in the upstream and downstream areas of Devarathorehalla watershe
while 30 farmers in non-watershed area were chosen to represent the control. Fielc
data from Sample farmers were classified based on physical access to groundwater &
low, medium and high water users. Annual externality was worked for both inside
and outside watershed areas to ascertain the differing degrees of predicament suffere
by farmers.

In the watershed, physical access is higher by 17 per cent (12.31 acre-inches) con
pared to non-watershed area (10.56 acre-inches). Environmental economic impact o
Watershed Development Programme included savings in cost of groundwater irriga:
tion and augmented net returns to groundwater. The irrigation cost was found to be 15
per cent lower in the watershed (Rs. 171 per acre-inch) than in the non-watershed (R:
201 per acre-inch). The amortized cost per functioning well was 14.5 per cent lower
in watershed (Rs. 13,109) than in non-watershed (Rs.15, 392) and the investment pe
well in Sujala was Rs. 47,276 lower than that in non-Sujala being Rs. 62,728, by 25
per cent. The investment per functioning well in the watershed was Rs. 64,785, i.e.,
14 per cent lower than that in non-watershed (Rs. 75,273). The net returns per acre
of gross irrigated area was Rs.5,064 for low water users, Rs. 3,988 for medium watelr
users and Rs. 4,430 per acre for high water users.

Comparing Gini Coefficients in respect of the distribution of net returns per farm (0.7
Vs 0.76), in the watershed there was greater equality compared to outside watershe
The annual net returns per acre from all sources in watershed were Rs. 3,769, highe
by 31 per cent over the non-watershed (Rs. 2,869), reflecting the synergistic contribu
tion of Sujala watershed programme enlisting the participation of NGO's and farmers.

Keywords: Watershed, groundwater
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Opportunities and Constraints of Urban and Periurban
Agriculture — A Case Study of Vegetable Production in
N’Djaména
ABDALLAH DIOP!, CHRISTIAN RICHTER?

1College of Science and Technique of Agriculture and Forestry (ESTAF), Chad
2University of Kassel, Institute of Crop Science, Germany

Demographic growth and increase in urbanisation are some of the challenges in regard
to urban and periurban Agriculture (UPA). N'Djaména, the capital of Chad, has grown
rapidly in recent years and today has an estimated population of nearly one million
people. Accordingly, in the past decade the consumption of vegetables in N'Djaména
increased and reached currently about 30-45 kg p&rgear. Vegetable production

in N'Djaména’s peri-urban and urban areas makes an important contribution to both
food demands and nutritional needs of the urban population. It also provides a regular
income to producers throughout the year and has a positive impact on public health.
The objective of this present study was to gain an overview of urban and peri-urban
agricultural practices by analysing at first its institutional, technical, agronomical and
other constraints, followed by examining the social and environmental positive aspect
of UPA for vegetable growers in N’'Djaména and finally to propose recommendations.
Data were obtained from the survey by administering a standardised questionnaire to
5 randomly selected associations of vegetable producers within and in the fringe of
N’Djaména. Supplementary data were collected through key person interviews (n =
120) and field observations. The cultivated vegetables, which this study considers, are
tomato Solanum lycopersicuyand saladl{(actuca sativy

The result shows that the main driving forces for vegetable producers to become en-
gaged in urban agriculture are food security and income generation. The availability
of land is very often (particularly along the Chari River) the crucial element for people
to become occupied in UPA, but even more so is its access. The survey has shown
that about 20 % of the producers are owner of their land and availability of and access
to input (such as seed, fertilisers, herbicides, etc.) and irrigation water constitute a
limitation of production by more than 40 % of producers. The study established that
because of important social role of UPA, 95 % of the interviewed vegetable producers
desire to continue their activities.

Keywords: Chad, urban agriculture, peri-urban agriculture, vegetable production
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Economic Efficiency and Land Rights —A Stochastic Frontier
Analysis of Agricultural Production in China

YANJIE ZHANG, BERNHARD BRUMMER
Georg-August-Universitat Gottingen, Department for Agricultural Economics and Ru-
ral Development, Germany

The rural reform started at late 1970s improved farmers’ incentives and has had grea
impacts on China’s agricultural production and productivity growth. Many empirical
studies show that, while the productivity improvement and technological progress are
spectacular over the last two decades, the performance of efficiency change is no
so inspiring, and there seems to be lack of greater institutional incentives to arouse
farmers’ enthusiasm for agricultural production when entering the 1990s. Meanwhile,
the remaining ambiguity over land tenure rights seems to show a robust explanation
power for the source of unexpected efficiency performance. Considering the hot dis:
pute about institutional reform related to land issues currently in China, whether it is
the suitable choice and right timing for the creation of new institutions will also be an
interesting topic to explore.

This study will estimate the productivity change and efficiency change of China’s
agricultural production since the reform, from an institutional environment perspec-
tive. Specifically, we are trying to explore how effective the existing land tenure and
related property rights systems have been in providing households with incentives to
ensure the development of agricultural production and productivity progress, to what
extent they have impacted the farmers’ efficiency.

In our case, total factor productivity (TFP) is decomposed into three components:
technical change, technical efficiency change and a scale effect.

Stochastic frontier analysis (SFA) approach is used to obtain estimates of productivity
change and its components. A translog specification of the production frontier is
applied in our study, and the parameters are estimated using the maximume-likelihood
(ML) method.

Here we apply aggregated provincial level data for the 1979-2000 period to a translog
production frontier model to calculate indices of TFP change and its three components
and explain the variation in technical efficiency.

Keywords: China, economic efficiency, land rights
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Ex-Ante Sustainability Impact Assessment of Multifunctional
Land Use - Case Studies in China and Latin America

KAREN TSCHERNING', HEITOR COUTINHO?, HANNES KONIG!, KATHARINA
HELMING?, LIN ZHEN®, STEFAN SIEBER!
1L eibniz-Centre for Agricultural Landscape Research (ZALF e.V.), Germany
2Brazilian Agricultural Research Corporation (EMBRAPA), Soils, Brazil
3Chinese Academy of Sciences, Institute of Geographical Sciences and Natural Resources
Research (IGSNRR), China

The EU Integrated Research Project SENSOR, develops ex-ante Sustainability Impact Assess-
ment Tools (SIAT) to support decision making on policy options related to land use especially

in European regions. After two years project duration focussing on European land use policies,
SENSOR recently integrated six additional partner institutes from China and Latin America
into the Consortium. The challenging task during the next two years will be to test the valid-
ity of European Ex-ante Impact Assessment Approaches and the adaptability of the developed
SIAT in extra European regions. With China, Brazil, Argentina and Uruguay, SENSOR focuses
on those countries, whose land use sectors are highly dynamic and of particular importance for
the world’s sustainable development.

SENSOR will develop a comprehensive concept for the elaboration of integrated Sustainability
Impact Assessment Tools and formulate relevant future scenarios of possible land use options.
“Sustainability choices spaces” will indicate to the decision maker the room for manoeuvre with
regard to Sustainable Development. On the basis of the Driver-Pressure-State-Impact-Response
(DPSIR) approach, region specific driving forces will be analysed and a set of sustainability
indicators will be compiled. The identification of land use functions will give special impor-
tance to land use sectors and their respective functions from different stakeholder perspectives.
Causal chain relationships between policies, land use changes and sustainability issues for rel-
evant impact issues will be identified and integrated into the SIAT.

In China two regions with extremely contrasting sustainability issues have been ctejgée:
Mentougou district in the western hills of Beijing, a mountainous terrain supplying Beijing
with agricultural products an¢b) the Guyuan district (Ningxia), which is considered as one

of the poorest regions in China. In Latin America SENSOR focuses on the La Plata River
Basin, a region with an outstanding high number of threatened ecosystems (Pantanal, Atlantic
Rainforest, Cerrado, Chaco, Pampas).

SENSOR offers a platform for exchange among researchers and experts from government, econ-
omy and civil society from Europe, Latin America and Asia on experiences with sustainability
issues and ex-ante impact assessment on land use.

Keywords: China, decision support system for policy making, Latin America, land use changes,
sustainability impact assessment
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Floods in Bangladesh: Does Crop Diversification Mitigate
Vulnerability of Rural Households?

I SRAT RAYHAN 1, ULRIKE GROTE?

lUniversity of Bonn, Center for Development Research (ZEF), Department of Economic
and Technological Change, Germany
2|_eibniz Universitat Hannover, Environmental Economics and World Trade, Germany

The frequent occurrence of disastrous flooding causes heavy loss of human lives an
crop damage in Bangladesh. This study is set forth to examine vulnerability to floods
and to investigate how households cope with different kinds of floods in rural areas
of Bangladesh. Vulnerability estimates focus on households who rely on different
income sources, and deal with the question to what extent crop diversification is an
option for mitigating flood risk for farmers. It is hypothesised that more vulnera-

ble farming households are more likely to choose traditional crops over riskier but
more profitable new varieties. The analysis is based on primary data from a cross
sectional household survey, being conducted just two weeks after monsoon and flasl
floods had occurred in the rural areas of four districts of Bangladesh in 2005. A

two stage stratified random sampling technique was applied both in flooded and non
flooded areas and 1050 rural households were selected and interviewed. We first e
timate vulnerability based on the expected poverty method by Chaudhuri, Jalan anc
Suryahadi (2002). For these estimates on (idiosyncratic and covariate) vulnerability,
demographic, socio-economic, shock (flood), coping and community factors were re-
gressed on the monthly income and consumption (per capita and adult equivalence
scale by Townsend 1994) of the sample households. The results show that in overal
sample, 55% of the households are observed to be poor but 62 % are estimated t
be vulnerable, while among the non-poor households, 7% count as highly vulnera.
ble. For flooded households, the risk of falling below the poverty line, is significantly

higher compared with the non-flooded households. Te flash flood causes 1.28 time:
higher covariate vulnerability than idiosyncratic risk. In addition, the monsoon flood

causes more damage in cash crop (jute) whereas flash flood is risky for staple croy

(paddy).

Keywords: Covariate risk, crop diversification, flood, idiosyncratic risk, rural house-
holds vulnerability
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Using Gini Coefficient as a Tool for Including Income Inequality
into Human Development Index

VLADIMIR VERNER, PETRA HOLIKOVA, JRI PACESNY

Czech University of Life Sciences Prague, Institute of Tropics and Subtropics, Czech

Republic
Human (or socio-economic) development, as the ultimate goal of the development
process, is recently widely measured by Human Development Index (HDI), which
is annually calculated by UNDP in Human Development Report for approximately
180 countries. This indicator consists of three different categories: quality of life,
achieved education and descent standard of living. The level of life standard is ex-
pressed by Gross Domestic Product (GDP) per capita in US-dollars and purchasing
power parity, but this indicator is not able to line up how is income distribute be-
tween the population. It makes difficult to measure human development in countries,
where GDP per capita is very high, but major part of population is still very poor as
field studies always shows. If HDI went beyond GDP per capita in developing coun-
tries classification in 1990s, the challenge now is to go beyond HDI and find out the
tool that help us to classify developing countries more detachedly. Gini Coefficient
seems to be a good tool. Question is how to include its value into HDI formula. Two
ways are presented in this study: via exponent function, which seems to be more ap-
propriate or by creating complex indicator together with GDP per capita, where the
calculation is more difficult as the weight of Gini Coefficient on Life Standard indi-
cator could be disputable and not just the question of mathematics. The presumption
is, the Gini Coefficient and GDP per capita should play equal role in the indicator for
measuring Life Standard. There is also one critical point, namely Gini Coefficient
data collection, which seems to be still very difficult. However, results shows, that
Gini Coefficient including into HDI provide us with better numbers for developing
countries classification.

Keywords: Economic growth, Gini coeficient, human development index, income
inquality
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Socio-Economic Impact of Upland Rice Production on Rural
Livelihoods — The Case of Three Nigerian States

HEIKO ZELLERY, MATTHIAS VON OPPEN
LUniversity of Applied Science Eberswalde, Landscape Management and Nature Conser
vation, Germany
2Gut Krochlendorff, Germany

Rice has traditionally been an important and basic food commodity for certain pop-
ulations in West Africa. In Nigeria, of all staple crops rice has grown in importance
as a component of Nigerian diets. Since the mid-80s Nigerian consumption has in-
creased tremendously at almost 11 % per annum, which is a greater increase than i
any other West African country. The recent growth in rice demand is creating oppor-
tunities for small scale producers. Upland rice is largely produced by subsistence-
oriented resource poor farm households. The use of external inputs such as minere
fertiliser is not common. As the crop is subject to climatic conditions the results are
more uncertain than those of irrigated rice.

The relevance of upland rice production for households is outlined by using rural
livelihood analysis tools. The framework places emphasis on the assets and gives
review of what people have or have access to. Resource endowments, income portfc
lios and corresponding livelihood typologies are identified to show the relevance of
rice in view of specialisation or diversification strategies. The analysis refers to three
regions which are situated in the south-west, middle belt and south east of Nigeria.
Results indicate that the resource endowment and diversification level vary along a
south east gradient. Rice producing households are primarily smallholders with lim-
ited assets. The acreages of upland rice are around 1-1.3 ha which make up 25 % u
to 49 % of the cultivated farmlands in the key sites. The specialisation level in view
of livelihood typologies is low and only worth mentioning in the middle belt key site.
Upland rice is, first and foremost, a cash-crop and accounts for approximately one:
third of the cash income in each state. Consequently, rice cultivation is of particular
importance for the income portfolio. With increasing diversification and in view of
off-farm business, cash incomes are higher. This might implicate that better-off house:
holds have the ability to utilise farm or particularly non-farm sources of cash income
to purchase inputs like mineral fertiliser and improved varieties.

Keywords: Income portfolio, rural livelihood analysis, upland rice production
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Efficiency Analysis of Wheat Producing Farms in Tashkent
Region, Uzbekistan

EVELINA BUDJUROVA, SIEGFRIED BAUER
Justus Liebig University, Project and Regional Planning, Germany

After achieving independence in Uzbekistan, government agricultural policy mainly
concentrated on 2 objectives: developing cotton production to support state hard cur-
rency earnings through export and achieving self-sufficiency in grain production. In
order to fulfil those goals the government has preferred to take a slow “step by step”
path in reforming agriculture based upon restructuring of agricultural enterprises for
producing those two “strategic crops”. Effect of different political and economical
factors goes in the opposite direction, so the government by arrangement of land re-
form would like to solve many dilemmas: on one side to give social freedom in land
and support the interests of different groups (collective enterprises, tenants, regional
elite, households) and on another side to keep under controlling the production chain.
The combination of factors such as state intervention of the input and output markets,
misapplication of the bankruptcy law, counterproductive taxation, the lack of a land
market, and an ineffective finance system, effect on the reform process and is hesitant
conflicting going ahead. More than 20,000 farms had been established since 1998.
They are completely free in their activities according to the law, but they are severely
constrained in practice. The problems, however, are not only external, but also lie
within the enterprises themselves.

The objective of this paper is to analyse efficiency of wheat producing farms, estab-
lished on the land after restructuring of the collective farms using Data Envelopment
Analysis. To identify the determinants of technical efficiency, a second stage analysis
using Tobit regression was performed. As a case study one region of Uzbekistan was
chosen for efficiency estimation. Efficiency analysis results reveal that farms vary
to a great extent in on the levels of efficiency. The relative differences in economic
performance reveal that the problems are not only external, but also lie within the
enterprises themselves.

Keywords: Private farm, scale efficiency, technical efficiency, transition economy
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Perspectives of Farmers and Experts Regarding Future
Agricultural Development: Results from a Future Structured
Mental Model Approach

REGINA SCHOELL, CLAUDIA R. BINDER
University of Zurich, Social and Industrial Ecology, Dept. of Geography, Switzerland

To secure agricultural food production, pesticide application is increasing and, de-
spite extensive educational programs, farmers continue to take high health and envi
ronmental risk when applying pesticides. We assume that the success of educatione
interventions depends on three mayor poirfes: the capability to incorporate local
knowledge and local development plans into regional and national agdinldakse

ability to define sustainable agricultural development and to communicate this def-
inition effectively; and(c) the coordination of governmental and nongovernmental
interventions. In order to test our hypothesis our research goal§a@rto analyse

local knowledge by using the mental model approach and therefore to understand be
ter farmers’ perception of current and estimated risks’ in a desired futoyéo find

a common definition of sustainability by comparing experts’ future perspectives and
their appraisement of farmers development potentials(entdb coordinate different
interventions by detecting crucial elements for the improvement of farmers livelihood.
For achieving these goals we interviewed ten farmers concerning their future expec
tations and development plans. Subsequently ten experts were interviewed about th
feasibility and the consequences of farmers’ future perspectives. The interviews were
posed open ended and structured in three pé)tiature perspectives and ranking of
future development options with respect to their importance for farmers’ livelihood;
(ii) analysis of the dynamic consequences of future developments within the system;
(iii) importance and roles of agents in farmers’ agent network for achieving the de-
sired future. Following this structure, the interviews were analysed qualitatively and
statistically for each part separately.

Our analyses show that the future perspectives and consequences expected by fari
ers differed from the expectations experts have. Furthermore, while farmers’ future
perspectives coincided widely among them, experts’ opinions’ deviated significantly
within the experts group. Applying the structural mental model approach (SMMA)
for the assessment of future perspectives, we were able to identify measures for im
proving the interventions for sustainable agriculture. One measure is the reduction
of deviations in thinking between farmers and experts, which hinders the implemen-
tation of policies. Another measure is the coordination of existing interventions and
capacity building of farmers with respect to a common goal.

Keywords: Sustainable agriculture, agricultural development, communication

Contact Address: Regina Schoell, University of Zirich, Social and Industrial Ecology, Dept. of Geog-
raphy, Winterthurerstrasse 190, 8057 Zurich, Switzerland, e-sdibellr@geo.unizh.ch

117


schoellr@geo.unizh.ch

Resource use efficiency and diversity in agroecosystems

A Comparative Economic Analysis of Conservation Tillage and
the Mouldboard Plough in Zimbabwe’s Subsistence Farming
Sector

SHEPHARD SizIBA 12, FRANZ HEIDHUES!, MULUGETTA MEKURIA?
1University of Hohenheim, Institute of Agricultural Economics and Social Sciences in the
Tropics and Subtropics, Germany
2CIMMYT Southern Africa Regional Office, Maize and Wheat Systems and Impact As-
sessment, Zimbabwe

There is increasing concern about environmental degradation globally. In developing
countries, the agricultural practices hitherto used by farmers are leading to accelerated
soil erosion and land degradation. Resultantly, in fragile and low input agriculture sys-
tems like those in Sub-Sahara Africa crop yields show a decline trend, threatening the
livelihoods of the majority of the population who are poor subsistent farmers. As an
intervention, conservation tillage which ensures minimum disturbance of the soil is
being encouraged to replace the erosive convention mouldboard plough in southern
Africa. Besides reducing soil erosion, conservation tillage is claimed to reduce the
drudgery associated with the mouldboard plough. Findings have shown that among
many factors, financial returns is the most dominant factor farmers consider in aban-
doning their old practice for the new one. The main objective of this study was to
evaluate the possibility of adoption of the environmentally beginning conservation
tillage. The study compared financial profitability of conservation tillage relative to
the conventional mouldboard plough in the production of the main staple crop, maize
under typical subsistence farmer conditions in Zimbabwe. The standard enterprise
gross margin analysis was used to show the relative financial profitability of the two
technologies in terms of three indices: gross margin, returns to land and returns to
labour. The study is based on one cropping season (2005/6) data from 8 on-farm
trials located in two contrasting agroecological zones in Zimbabwe. Average labour
use and maize grain yields were obtained from the on-farm trials, and prevailing local
market prices were used for all inputs and outputs. In addition, sensitivity analysis
was done to compare the risk profiles of the two technologies.

Keywords: Conservation tillage, subsistence farmer, Zimbabwe
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Biophysical Factors Affecting Maize Productivity of Small-Scale
Farming System under Three Settlement Schemes in North-East
Zimbabwe

CORAL MONJEL, JUAN GUILLERMO CoBO'2, GERD DERCON!, GEORG
CADISCH!, ROBERT DELVE?
IHohenheim University, Institute of Plant Production and Agroecology in the Tropics and
Subtropics, Germany
2|nternational Centre for Tropical Agriculture (CIAT), Zimbabwe

After Zimbabwe’s independence in 1980, the land owned by white farmers was soon started to
be seized by the rural population. In 1997, a land reform was instituted, and nowadays most
of the “white” farm land is redistributed and parcelled into many small-holder farms. However,
due to continuous crop cultivation without adequate fertilisation and limited soil conservation,
crop yields abruptly declined in Zimbabwe, leading to reduced food security at national level.
The objective of the present study was to identify which factors are limiting maize productivity
at village level along three farming settlement schemes, i.e. communal area, old and new
settlement areas, in North-East Zimbabwe. The study focused on maize, the main staple croj
in the region, and further consisted of two main phag@siand use characterisation and

soil assessment in cropping fields from three villages dindDetailed maize performance
assessment, together with a survey regarding crop management and input use.

In the first phase, transect walks were carried out to map the cropping fields in each village.
Once cropping fields were mapped by using GPS and ArcView, a nested non-align block de-
sign was used to select a representative number of sampling units in each village. The selecte
sampling units were characterized using the FAO Land Cover Classification System. The pur-
pose of this phase was to understand the maize pattern distribution within the cropping fields
and identify the main biophysical characteristics. In the second phase, twenty seven farmers
were selected to conduct a detailed study of the farm household and management with emph:
sis on maize productivity. For each village nine farmers, three from each wealth class (rich,
medium and low) were randomly selected. The data collection was sub-divided in two phases:
(i) data information of farm household characteristics and crop manageme(it)asall and

crop sampling on their plots. Data retrieved during this phase was evaluated by a Multiple
Regression, Principal Component, Cluster and Factor Analysis. Data analyses identified mair
factors by village and wealth classes influencing maize performance. The study aimed to pro:
vide a basis to develop a methodological tool to assess and improve land quality of the newly
established smallholder farms in Zimbabwe, in the future.

Keywords: Food security, settlement schemes, maize performance, Zimbabwe
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Perceptions and Potential of Resource Conserving Technologies in
the Crop-Livestock Systems of the Indo-Gangetic Plains
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Linternational Livestock Research Institute (ILRI), India
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The impressive agricultural growth rates of previous decades in the intensive irrigated
rice-wheat-livestock systems of the Indo-Gangetic plains in South Asia have declined
considerably over the past years. This contributes to the difficulties facing rural poor
attempting to participate in the general economic upswing currently evident in most
countries of the region.

The Rice-Wheat Consortium, an eco-regional collaboration between CGIAR centres
and national research institutions, has identified intensive tillage practices and prevail-
ing crop residue management as causes for widespread soil degradation, a fundamen-
tal cause of stagnating crop yields. Reduced or zero-tillage systems in combination
with the retention of crop residues as mulch are recommended as efficient measures
for maintaining and improving soil fertility. However, crop residues, in particular rice
and wheat straw, are an important feed resource within the mixed farming systems
predominant in the region, livestock being especially important for poor households.
The current research project aims at quantifying drivers and constraints associated
with the use of zero-till seeders and improved crop residue management at nine study
sites from the Indian Punjab to Bangladesh. Household effects of introducing the rec-
ommended technologies will be estimated by household models taking into account
the considerable interactions between crops and livestock.

At this stage of the ongoing study, the adoption and perceptions of various technolo-
gies with an impact on soil fertility and crop residue management (e.g. irrigation,
tractor tillage, combine harvester, zero-tillage) are analysed on a village level for the
selected study sites. The wide variation between sites in regard to important charac-
teristics, such as climate, resource endowments, cropping patterns, livestock feeding
regimes, price structures and market integration, enables a detailed investigation into
the impact of these characteristics on current technology adoption. On this basis the
potential of increased adoption of resource conserving technologies in the less de-
veloped eastern region and of intensifying integrated livestock production is assessed.
For poor households with limited land resources the latter strategy could be especially
promising.

Keywords: Bangladesh, crop residue management, crop-livestock interactions, India,
resource conserving technologies
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Improvement of Food Security and Income through Utilisation of
Marshlands in the Province of Gitarama (Rwanda)

GODIHALD MUSHINZIMANA
University of Bonn, Department for Economic Sociology, Germany

Land scarcity due to intense population growth, high population density as well as
to the consequences of a subsistence economy with extensive production levels ha
forced the Rwandan government to cultivate its remaining land resources, the marsh
lands that comprise ca. 12 % of the utilised agricultural area (UAA). In addition to
goals of assuring food security the exploitation of marginal, erosion-threatened hill-
sides should be prevented. While Kenya, Tanzania and others want to follow the
Rwandan example the social situation of small scaled farmers in the Rwandan wet
lands after implementation of the governmental programme is unclear. No social-
economic studies have been carried out on the improvement of the situation of life
and the frame conditions of farm management neither for the local, nor for the reset-
tled farmers.

The goal of this study is to analyse the political, administrative and social implemen-
tation of the marshland use programme in regard to the improvement of food security,
social services and income development of small scaled farmers in the research a
eas. The research concept builds on the model of implementation theory with the
programme characteristics (programme goals and measures, target group selectior
actors and agencies involved in implementing the programme (quantity and quality of
staff and funds, own targets and action constraints) and programme addressees (acce
tance of the program, socio-economic status quo) as the central factors of influence.
Structured interviews, group discussions and guided expert interviews in the marsh
districts Rugeramigozi and Base were conducted. The period of food security, the
possibilities to sell to markets and the monthly household income have increased as
result of the cultivation of marshlands. A high motivation with regard to those actors
and agencies involved in implementing the programme and an improvement of the
social situation of the addressees is noticed. However, the lack of follow-up financ-
ing, inadequate legal regulations, inadequate in formation for the farmers regarding
land use as well as the nearly unchanged, deficient social infrastructure threaten th
sustainable development of the achieved results. Concrete measures to improve r
ral networks and social infrastructure are recommended for the future governmental
action.

Keywords: Implementation, income improvement, food security, marshlands, wet-
lands, Rwanda
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A Comparative Analysis of Land Use Systems in Benin

JEAN ADANGUIDI
Faculty of Economics and Management, University of Abomey-calavi, Benin, Economics,
Benin

Last year, a small farmer survey was carried out in Benin for deep understanding
of the land use system in twelve villages. These villages were chosen in different
districts according to specific criteria (Banikoara, Bassila, Dangbo, Djougou, Kétou,
Klouékanmeé, Matréri, Nikki, Ouesse, Parakou, Toffo, Zagnanado). A questioner was
administrated to twenty farmers in each village. Different data related to the land use
system were collected: composition of land, land prices, land use changes, cropping
system, labour force, income and food security strategies. The aim of this paper is to
give a global view of the land use systems in the study area. More specifically, we
will discuss in a comparative basis:

e The composition of land use and land price in each region;

e The yield of the major food crops and its development during the last years;

o The relationship between the yield and other variables such as fallow period.

e The yield development after fallow;

e The farmer’s food production strategy ;

e The importance of price in farmer’s production strategy.

The data were processed by means of descriptive statistic tools.

The results show that:

e The role of fallow period on the yield development vary from region to region and
inside the same region from crop to crop.

e Prices (buying or selling price) play a major role in the farmer’s production strategy.
However, the farmer’s decision to produced specific food crop depend on its role in
the household food supply strategy.

e The study shows that cotton production decreased in many regions due to marketing
related problems.

Keywords: Fallow, food crops, land use changes, Benin
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Commercialising Organic Agriculture. Does it Improve Household
Food Security? A Case Study from South-Western Uganda

LISA AIGELSPERGER, MICHAEL HAUSER!, JEMIMAH NJUKI?
LUniversity of Natural Resources and Applied Life Sciences (BOKU), Department for
Sustainable Agricultural Systems, Division of Organic Farming, Austria
2|nternational Center for Tropical Agriculture (CIAT), Zimbabwe

The debate about the impact of commercial organic agriculture on food security in
developing countries is controversial. While some authors argue that the premium
price allows farmers to purchase food, other authors are of the opinion that commer
cialisation is at the cost of household food security. Sufficient empirical evidence that
supports these propositions, however, is missing. This research addresses the lac
of information in this area and was aimed at understanding how commercial organic
agriculture influences food security at household level, whereas special emphasis wa
put on farmers’ perceptions of changing food security.

Based on the sustainable livelihoods approach, the study operationalised the term foo
security by distinguishing three essential dimensions: availability of food, access to
food and utilisation of food. An ex post evaluation following the conversion to organic
agriculture was carried out in Rakai/Masaka district, south-western Uganda. The sam
ple included certified and non-certified organic households which where contrasted
with households carrying out traditional agriculture in neighbouring villages. Data
were collected using structured household surveys in combination with PRA. Both
qualitative and quantitative data were generated.

The results of the study reveal that organic agriculture interventions positively address
several household food security dimensions, hence supporting farmers to improve
their livelihoods. Higher income through premium prices, enhanced knowledge on
natural resource management and higher diversity of crop and livestock production of
organic farmers were identified as the main entry points for improved household food
security. However, there are gaps in the household food security equation, notably
because improved access and availability of food does not always translate into prope
utilisation of food.

The results of this study suggest that more emphasis should be placed on the know
edge dimensions through holistic training guidelines for organic farmers. These guide-
lines shall integrate nutritional education with other important livelihood strategies for
improving dietary diversity as cross-cutting themes.

Keywords: Commercialisation, household food security, organic agriculture, Uganda
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Innovations Towards Product Differentiation - Farmers
Organisations’ Strategies to Integrate into Specialty Coffee Value
Chains

REINHILD BODE!, JURGEN PIECHACZEK?

IHumboldt Universitét zu Berlin, Institute of Agriculture Economics and Social Sciences,
Division of Agricultural Extension and Communication, Germany

2University of Bonn, Institute for Food and Resource Economics, Economic Sociology,
Germany

Volatility of liberalised commodity markets causes insecurity of livelihoods of those millions,
who are living in rural areas and depending on agriculture. Differentiation of products, by
improved and specialised qualities, certification of compliance with environmental and social
standards as well as determination of origin is one strategy to break out of ever declining com-
modity prices.

This is the case for coffee, the second most valuable legally traded commodity in the world
after petroleum, heavily affected by repeated price slumps, driving 25 million coffee growers
on the edge of poverty. Differentiation takes place since the development of the specialty coffee
industry, demanding high organoleptic quality to be distinguished by good taste and a unique
origin. Different certification schemes provide another way towards differentiation, although
with almost less demanding cup quality requirements.

However, the change from a volume oriented production model towards a model, which re-
wards high organoleptic quality by higher prices needs significant changes and innovations.
This paper is based on 4 case studies of Colombian and Ecuadorian coffee growers’ organisa-
tions which are on their way of getting or maintaining their position within specialty coffee
value chains. Their significant changes in order to improve quality and access to specialty cof-
fee markets have been analyzed. This paper argueglihsacio-organisational changes and

the development of business skills, rather than technical improvements, are the more demand-
ing innovations.(2) Access to and the understanding of quality and price related information,
as well as good management of up- and downstream relations are key for the organisations’
leaders.

It finally assesses the impacts of innovations through product differentiation, comparing high
quality, certified and conventional coffe@) Certification schemes may provide a step towards
differentiation, however they don’t necessarily guarantee sustainable prices. High quality may
offer prices at relatively high level, but require very demanding business skills, which are gen-
erally absent at farmers’ level.

Stronger commitment and support of the individual initiatives of farmers’ organisations by
national coffee growers’ associations could contribute to scale up the innovation process. In
order for this to happen, broader and lengthy changes at institutional and political level are
required.
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Development of Rural Community Enterprises for Poverty
Reduction: A Global Review of Critical Success Factors

JASON DONOVAN?, DIETMAR STOIANY, NIGEL POOLE?

ITropical Agricultural Research and Higher Education Center (CATIE), Costa
2University of London - SOAS, United

Rural community enterprises (RCEs) are unique in their institutional arrangements
for the production and marketing of agricultural and forest-based products. They are
owned by groups of smallholders ranging from a few dozen to several thousands and
typically pursue multiple objectives, with profit maximisation as only one of many
goals. Other goals may be equally, if not more important, including community
development, improved local safety nets, and increased influence over political pro-
cesses. Access to productive resources may be collective or private, and enterprise
governance is influenced strongly by local rules, practices, and customs. The develop-
ment of RCEs can contribute to the Millennium Development Goals #1 (“Eradicate
extreme poverty and hunger”), #3 (“Promote gender equality & empower women”),
and #7 (“Ensure environmental sustainability”). However, many RCEs in the initial
phases of enterprise development tend to exhibit low levels of output, productivity
and profit, resulting in weak bargaining power along value chains. Government and
NGOs can play an important role in the development of viable RCEs, but their impacts
to date have been limited, due partly to their production-oriented approaches to rural
development. In addition, the political-legal framework in which RCEs operate, in-
cluding policies, laws and institutional arrangements related to business organisation,
land tenure, and taxes, has not favoured their development, resulting in high transac-
tion costs and an uncertain investment climate. This paper addresses the potential of
RCEs to reduce poverty and promote gender equity without compromising the natural
resource base. We present the results of a global review of RCE development, based
on 25 case studies from 12 countries in Latin America, Asia, and Africa. These stud-
ies cover a wide range of productive activities and services, including the extraction
and transformation of timber and non-timber forest products, production and process-
ing of agricultural products, such as coffee, cacao, vegetables, and banana, as well as
ecotourism. We identify critical success factors for the development of environmen-
tally friendly RCEs and determine their impact on the generation of employment and
income for both males and females. We conclude with institutional and policy options
for promoting enabling environments for RCE development.

Keywords: Critical success factors, global review, Millennium Development Goals,
rural community enterprises, value chain integration
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Anlysis of the Determinants of Market Participation within the
South African Small-Scale Livestock Sector

SIRAK BAHTA, SIEGFRIED BAUER
Justus Liebig University, Project and Regional Planning, Germany

The livestock sector plays a crucial role in the household food security and poverty
alleviation of many developing countries by producing protein-rich food supplies,
generating income and employment. It is identified, in the Integrated Sustainable
Rural Development Strategy, as a most likely agricultural enterprise to improve the
livelihood of small scale livestock farmers in South Africa. However, not much has
changed as far as livestock marketing is concerned. This situation requires an in deptl
investigation.

The main interest of the study is not on the quantity of livestock sold by the farmers,
but the probability of a positive event occurring. That is, to investigate the major fac-
tors which determine livestock farmers’ decision to participate in the market. A binary
logistic regression is applied on primary data that was collected from 104 households
in all five districts of Free State province, namely: Motheo, Lejweleputswa, Thabo
mofutsanyana, Xhariep and Northern Free State. Market information, births, distance
to the preferred marketing channel and training were identified as both logical and
statistically significant determinants of farmers’ decision to sell their livestock. This
entails that policy interventions in direction of these factors need to get priority atten-
tion by stakeholders, especially as far as the formulation of institutional innovations
are concerned.

Moreover, this paper offers quantitative guidelines on the issues to focus on when
addressing apparent institutional constraints that are currently inhibiting the ability of
small-scale livestock farmers to access livestock markets in South Africa.

Keywords: Livestock, market participation, South Africa
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Using Multi-stakeholder Processes to Improve a Supply Chain of a
Non-timber Forest Product in Lao PDR

MARIA MIGUEL RIBEIRO, MICHAEL HAUSER
University of Natural Resources and Applied Life Sciences (BOKU), Department for
Sustainable Agricultural Systems, Division of Organic Farming, Austria

Non-timber forest products (NTFP) are known as important source of cash for many
of the world poorest, including for the upland dwellers of the Lao PDR. The Lao
PDR government advocates a market-led development strategy as a way to eradicate
extreme poverty and hunger. Nevertheless, the promotion of market involvement is a
challenging task as it depends on the effectiveness of collaborative arrangements of
all stakeholders involved in its commercialisation.

In order to improve the chances of market integration of paper mulberry bark, a
promising NTFP, a multi-stakeholder process was settled to enhance action between
chain stakeholders. The process started with a participatory analysis of the Lao paper
mulberry supply-chain. This process allowed interaction between different functions
of the supply-chain (e.g. producers, district traders, exporters, manufacturers, consul-
tants, government extension). Multi-stakeholder workshops offer a platform for social
learning, in which the stakeholders of the supply-chain can innovate and adapt their
strategies in response to changing social and environmental conditions that are affect-
ing the supply-chain. Increased discussion about the necessary changes to improve
the supply-chain allowed participants to decide what type of interventions should be
done, so that these interventions could fit their needs, responsibilities, benefits and
thus, enhance their ownership over the project and assure the implementation of ac-
tion-plans.

Most of the planned activities were related to production issues: increase the planted
area, improve quality of the bark, form a village marketing group and promote con-
tracts. In addition, individual causal maps made to individual farmers, at that time,
show that they perceived individual benefits from pursuing the agreed action-plan.
Nevertheless, one year after the process started, results show that some of the agreed
actions were not implemented by stakeholders and that increased income and stable
prices were not achieved equally throughout the supply-chain. It is argued that even
though stakeholders are aware of the benefits of implementing the action-plan, there
are capacities and structures that impede them to change the status quo of the supply-
chain. This paper discusses the influence of these constraining factors on development
interventions in the Lao context.

Keywords: Lao PDR, multi-stakeholder process, NTFP, participatory supply chain
analysis, rural development, social learning
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Linking the Poor to Domestic and Export Markets: An Analysis of
Agricultural Value Chains in Sub-Saharan Africa, Ghana

ULRIKE MULLER, ALEXANDER HOBINKA, CHRISTIAN BERG, SUSANNE
BERCHERHISS, MARTINA FELL, SIDDHARTH PRAKASH
Humboldt Universitét zu Berlin, Centre for Advanced Training in Rural Development
(SLE), Germany

In the last few years, great importance has been attached to agricultural value chain promotior
in order to contribute to the achievement of the Millennium Development Goals. The question
of how to link the poor to local and international markets is controversially discussed in the
current debate on pro-poor growth.

This study investigates into selected value chains of mango, cassava and grasEouteer-(
omys swinderianysin Ghana. Agricultural production in Ghana is characterised by small-
scale farming and processing. Does adding value to export and domestic commodities generat
profits and employment for the poor along the value chains under review, thus making a contri-
bution to pro-poor growth? The following hypotheses are assessed: a) processing for domestic
markets generates more employment and value than the export of fresh commodities; b) price
levels of domestic and export markets do not clearly favour supply for the latter; c) increasing
market orientation and commercialisation improves social and food security of poor men and
women, who make up for 40 % of the population.

The value chain analysis of the three commodities shows that their competitiveness is limited
by various inefficiencies which particularly affect the resource-poor. Governance is a crucial
factor that determines the organisational degree of value chain operators and their ability to gen
erate profits. In addition, the resource-poor face several entry barriers such as regular suppl
to the market, high investment and production costs as well as standards for export markets
Therefore, price levels on international markets do not justify a sole focus on export promo-
tion, especially if costs of market entry for the resource-poor are taken into account. Poverty-
oriented potentials of linking small-scale producers and processors to domestic markets are
under-utilised in Ghana.

Policy recommendations derived by the study suggest that development agencies should specit
pro-poor value chain promotional approaches in terms of target groups and the expected povert
impact on these groups. Without fostering necessary physical and institutional infrastructure
as well as human capacities at the micro level, value chain promotion activities in development
cooperation are likely not only to by-pass the poor but to widen the gap between the poor and
non-poor.

Keywords: Agribusiness, Millennium Development Goals (MDG), pro-poor growth, rural de-
velopment, value chains
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Using Ecotourism as a Rural Development Tool in Cambodian
Protected Areas: Analysis of State and Global Politics

BAROMEY NETH!, BEATRICE KNERRY, SAM OL RITH?

lUniversity of Kassel, Department of Development Economics, Migration and Agricul-
tural Policy, Germany

2Simon Fraser University, Center for Tourism Policy and Research, School of Resource
and Environmental Management, Canada

Many studies have focused on the positive impacts of ecotourism, resembling a proper
innovation in rural development. Being an alternative approach, ecotourism is per-
ceived to have positively changed local livelihoods and environmental conservation.
Its benefits to rural protected areas lie with increased local ownership and partici-
pation, economic growth and diversification, job creation and variation, decreased
mobility of locals, improved infrastructure and social services, cultural revitalisation,
increased social capital, etc. However, little attention has been given to the interplay of
state and global politics in manipulating strategic planning and management of rural
protected areas. This question concerns whether management structures and princi-
ples of ecotourism should be central and intimidating or be participatory, cohesive
and coherent. Failing to consider different micro and macro politics of actors and ben-
eficiaries within rural development practice could lead to paradoxical or ambiguous
development of ecotourism across multi-sectoral interests.

This article examines the politics of ecotourism from different viewpoints of actors
and benefit recipients, which influence decision and policy making and planning of
community-based economic development and conservation through ecotourism initia-
tives in rural areas. It presents a wide range of debates on environmental governance
and poverty alleviation in poor but natural resources rich areas of Cambodia after hav-
ing been incorporated into global networks. By using data from different case studies,
especially on community-based ecotourism (CBET) at a Chambok site and an eco-
tourism project in Boeung Tonle Chhmar (BTC) core area, this study provides a good
example of North-South relations. Moreover, it identifies structural change due to ne-
oliberalism, global environmental governance, access to common property resources,
development focus, interest conflicts, dichotomy of ecotourism and policy framework
for ecotourism development in rural protected areas.

Keywords: Common property resources, global environmental governance, neoliber-
alism, north-south relation, ecotourism, Cambodia
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Land Use Diversification as a Strategy to Cope with Long Drought
Periods: A Case Study from Nusa Tenggara Timur (NTT),
Indonesia

TANTY S. THAMRIN
Georg-August-Universitat Gottingen, Agriculture Faculty, Natural Resource Program,
Germany

Changes in weather conditions due to global warming have an influence on agricul-
tural production. Long drought periods caused by El Nino directly influenced food
supply in Nusa Tenggara Timur (NTT) province, Indonesia during the last years. The
paper is based on data collected through mass-media, discussion and interviews wit
local authorities, communities, non governmental organizations, community based
organizations, research centers, and local news-papers in NTT.

From the end of 2006 to the beginning of 2007, 16 districts in the province faced
longer dry-seasons than usually. This caused planting and harvest failures especiall
for the dry-land commodities. The provincial office for food security expected a food
crisis at community level as a result of the long-dry seasons. The NTT'’s coordination
and implementation committee of disaster predicted that a total of 116,634 household:
or about 467,673 people would be affected. In February 2007 food stocks available
at governmental and community levels was sufficient only to cover the community’s
need for food for the next 1.5 month up to April 2007. The office predicted that the
farmer’s total harvest production could cover their needs for the next four months
until June 2007. This means that even if the next rainy season comes on time there
will still be several months of food deficit before the next planting season in November
2007 to February 2008. Therefore the local government suggested to the farmers t
plant various beans (green beans and soybeans) or tuber (cassava) towards the end
the rainy season. Farmers of several communities in NTT have developed land-use
diversification strategies to cope with the long drought periods.

The land-use diversification strategies developed by the local communities can be
effective in coping with food deficit after long drought periods.

Keywords: Community, food deficit, land use diversification strategy, long drought,
Indonesia
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Accumulation of Fe, Mn, Cr, Pb and Ni in Soil and Leaf of Pinus
eldaricaMedw. Trees Following Irrigation with Municipal Effluent
in Iran

AZADEH SALEHI!, MASOUD TABARI!, JAHANGARAD MOHAMMADI 2
ITarbiat Modares University, Forestry Department, Iran
2Shahrekord University, Soil Science Department, Iran

As a whole, water is counted the most vital source for afforestation especially in the
dry zones. On one side, it is viewed that municipal effluent can be used to cover
the needs of city and jungle parks on its vicinity as well as industrial complexes in
order to develop green space and decrease air pollution. In reality, municipal effluent
other than safeguarding water for the plantations and also saving the water resources
is counted as an overflowing source of nutrient element. Apart from this, in the case
of the utilisation of effluent mixed with harmful heavy metals lead to decrease the
toxicity, through a developed rooting system (acquired from afforestation) and as such,
play important and fundamental role for the environmental protection. However, this
also can not be ignored that the use of effluent for irrigation purpose might strike
ecosystem. Therefore, decision about the application of effluent should be decided
based on specialties of water, soil, plant and environment of every location In this
study, the accumulation of heavy metals was studied in samples of soil and leaf of
Pinus eldarica Medw. trees in two afforestation irrigated by municipal effluent and
well water in south of Tehran. For this purpose, four sample plots (880rm) were
randomly chosen in either of both areas. In each plot, samples of leaf and soil (0—
15, 15-30, 30-60 depths) were taken in four replications. Concentration of Fe, Mn,
Cr, Pb and Ni in samples of soil and leaf were determined in laboratory. The results
revealed that the concentration of Fe and Mn in leaf of Pinus eldarica Medw. trees
and Concentrations of Fe, Mn, Cr, Pb and Ni in soil were significantly greater in area
irrigated with municipal effluent than in well water. The results do not show any Cr,
Pb and Ni in samples leaf.

Keywords: Heavy metals, irrigation, municipal effluerRjnus eldarica soil pollu-
tion, Iran
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Land Use Conflict or Cooperation: Challenges in the Management
of the Serra Dos Orgaos National Park, Brazil

IVONE GORETELUCENA FRIEDERICH, RALF NOLTEN
University of Bonn, Institute for Food and Resource Economics, Department of Eco-
nomic Sociology, Germany

In many developing countries inconsistent policies often contradict conservation and
development goals and affect the ways actors use and manage natural resources, cre
ing, as aresult, conflicting land use systems. In order to conserve the environment, the
primary instrument has been to keep the population out by a zoning policy, creating
protected areas by a law without consultation of local stakeholders. In the Brazilian
Atlantic Forest of Rio de Janeiro, apart from problems related to land tenure insecu-
rity, natural resources and biodiversity conservation are threatened by the conflicts of
interests between the conservation of the biodiversity and the development of diverse
land uses of surrounding communities such as illegal settlements, intensive use o
agrochemicals, hunting and fire for land clearing.

Recognizing that the effective management of resources cannot mean only “zoning
the forest” and that the effective participation of local stakeholders and institutional

partnerships in the decision making process are a precondition to protect the nature
and to improve livelihoods systems, this project aims to analyse the social dimen-
sion of ecosystem management. Based on the collective action and the “Institutional
Analysis and Development” approach, it is this research’s objective to answer how
institutional actors and the land tenure regime affect the way different actors use anc
manage the natural resources and which factors promote or constrain the alternative
of land use surrounding the protected areas.

By understanding these factors, this research will help to inform policymakers about
ways to improve a management plan which achieves, at the same time, the preserv
tion of natural resources and the protection of economically vulnerable groups.

For the empirical study several data collection techniques will be applied, such as nar
rative expert interviews, focus group discussions with representatives of institutions,
questionnaire-supported household’s surveys and in-depth interviews with members
of local communities.

Keywords: Atlantic forest, collective action, natural resources management, South-
east Brazil, stakeholder analysis
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Sustainable Agricultural Marketing Development through Empire
State Marketmaker

KHIN MAR CHO, JOHN NETTLETON
Cornell University Cooperative Extension-NYC, Program Incubation, United States of
America

The partnership of land grants and state agricultural agencies is building a national net-
work of interconnected MarketMaker sites, with 17 States expressing formal support
and commitment to generate local resources for the project. Each partner state will
have its own unique site, but all sites access a common database, allowing users to
guery all states in the system. The University of Illinois Extension was the first online.
The network has one of the most extensive collections of searchable food industry re-
lated data in the United States with over 65,000 profiles of farmers and food related en-
terprises in lllinois, lowa, and Nebraska. Kentucky's MarketMaker went live in early
2007 and New York is being brought online now (http://nymarketmaker.cornell.edu).
The main features of MarketMaker include:

[1] Customized Market Profile - users can build a personal trade area with target
census tracts, summing up queries and demographic data to map and print;

[2] Consumption Pattern Data- a new feature allows users to map the highest concen-
trations of consumer by product;

[3] Buyers and Sellers Forum- businesses can make weekly posts of available or
needed food products, paving the way for potential business relationships.

The researcher collected the basic producers information from different agricultural
organizations such as Pride of New York, Northeast Organic Farming Association,
South Central New York Agriculture Program, Finger lakes Culinary Bounty, New
York Wine and Grape Foundation, New York Apple Association, and New York State
Vegetable Growers Association. In addition, data on farmers markets, state and fed-
erally inspected processors were gathered. To get the detail information on current
business, the researcher sent structured registration forms to producers and proces-
sors by mail and email. They were asked to complete registration forms and return
to the researcher. The registration form includes business name and address, contact
person, website and email address, telephone and fax numbers, product type, product
attribute, product form, product sales, farm operating hours, and additional business
information. Producers and processors were asked by telephone for the required addi-
tional information.

The New York MarketMaker site has an initial database of over 2,000 Empire State
producers. It equals the existing four States Market Maker network. We collected
and organized all producer information through early April 2007. The New York

Contact Address: Khin Mar Cho, Cornell University Cooperative Extension-NYC, Program Incubation,
16 East 34th Street 8th Floor, 10016-4328 New York City, United States of America, eknéiid @
cornell.edu
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MarketMaker site went live in early July 2007. Every farmers or business registered
on New York MarketMaker (Empire State Market Maker) can edit and update their
own online profiles via a secure password. New York will design and develop its
own educational outreach geared to food retail, trade and industry groups to bettel
assist Empire State producers and their associations and teach food entrepreneurs hc
to use the New York State website. We hope producers, processors, food retailers
consumers, food supply chain actors, and farm business are now taking advantage
of of access to trade, marketing and food industry resources that can be motivatec
to buy direcfrom Empire State Producers. We are planning to carry out the further
research on impact assessment of New York MarketMaker, perceptions of producers
and processors on their economic development via MarketMaker.

Keywords: Agricultural marketing, New York MarketMaker, United States
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Co-ops and the Climate Change Mitigation Activities: Handling
with Low Carbon Businesses in the Rural Sector.

NORMA ELY SANTOS
Justus Liebig University, Institute of Agriculture and Food Systems Management, Project
and Regional Planning, Germany

The current situation regarding to climate change has aroused concern worldwide and
brought in a broad range of potential mitigation and adaptation activities with local,
national and global benefits. Such activities have been developed through the efforts
of many organisations, governments and enterprises, and range from the development
of lower-emission technologies to better land-use practices in agriculture and forest
lands. Given that carbon emissions reductions also deliver a range of benefits, in-
cluding short and long-term business opportunities as well as increased awareness of
social and environmental responsibility, many producers and consumers associations
have organised their members toward low carbon businesses.

Guided by the principle of concern for the community, co-operatives may have a
comparative advantage to adopt measures in order to contribute to the reduction of
atmospheric GHGs. Thus, co-operative associations in rural areas with their basic
values of self-help, self-responsibility, democracy and solidarity, have launched some
initiatives to offset carbon emissions including adopting renewable sources of energy
provided by wind and solar technologies, planting biofuel crops and implementing
land-use and forestry based carbon sequestration projects through crops, forest and
grassland management. By engaging in the emerging low carbon businesses, co-op-
erative associations in rural areas worldwide can obtain benefits for themselves while
contributing to achieve global targets. Therefore, the purpose of this paper is to de-
scribe the social and economic context that has motivated co-operatives enterprises to
tackle climate change mitigation in rural areas and to identify the portfolio of activi-
ties that have been developed so far, with emphasis to the social and environmental
benefits achieved.

Keywords: Climate change, co-operative associations, rural areas, carbon business
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Rural Employment Creation in Africa: A Review of the Main
Strategies and Policies

NORMA ELY SANTOS
Justus Liebig University, Institute of Agriculture and Food Systems Management, Project
and Regional Planning, Germany

Given that the rise of unemployment poses a serious threat to the poor people liveli
hoods and became a pressing problem in African countries, considerable attentior
has been focused on rural sector in Africa with regarding to its potential to employ-
ment creation. Rural sector in Africa, including farm and non-farm activities, is the
source of inputs to processing, manufacturing and retail businesses that account fo
most employment in towns. Evidences from studies have confirmed that employment
creation is the most efficient mean to fight against poverty and for this reason it must
be included in the overall macro-economic policies in Africa. With this context in
mind, this paper develops an overview of selected strategies, programmes and pol
cies that have been applied to promote and consolidate rural employment in Africa,
showing the features of the local socio-economic context. A comparative assessmen
is performed on the main elements and patterns present in the successful experience
allowing for conclusions to be drawn on the level of future implementations in re-
gions with similar conditions. Based on the literature survey along with case stud-
ies, the paper also provides an examination of current constraints and perspective
and the role of governmental and non-governmental organisations to enhance the en
ployment generation strategies for rural Africa. The paper ends by pointing out the
principal findings from the literature survey on the rural employment generation and
the linkages with other determinants such as international agricultural markets, credit
and investment, labour earnings, land conflicts and appropriate technical training to
perform rural activities.

Keywords: Policy, rural employment, rural sector in Africa
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The Role of Organic Agriculture in Achieving the Millennium
Development Goals: Challenges and Prospects in Iran

HOSSEINMAHMOUDI, HOUMAN LIAGHATI, MAJID ZOHARI
Shahid Beheshti University, Environmental Sciences Research Institute, Iran

Organic farming is nowadays considered as an alternative farming approach. Despite
organic farming is the oldest form of agriculture on earth; few attentions have been
paid to develop this approach. In fact, while organic farming has promoted as environ-
mentally-friendly approach and developed during the last few years in most developed
countries, there are few emphasising on developing countries such as Iran. The debate
has been especially motivated when organic farming has introduced as a holistic ap-
proach. The MDGs is a set of eight goals derived from the various declarations and
commitments adopted in conferences organised by the United Nations. The MDGs
cover a diverse set of development outcomes, ranging from halving extreme poverty
to protecting the environment and promoting a global partnership in development.
Each goal has corresponding time-bound targets, most of which should be achieved
by 2015. Organic agriculture plays an important role in achieving MDGs, its impact
is very greater when considered holistically due to the interrelationships among the
MDGs. Organic agriculture can with impacts such as stable income, better nourished
and healthier children are more likely to stay in school, healthier women from more
nutritious farm products, less exposure to pesticides, conservation of water, water re-
sources and soil help in achieving the MDGs. In other words, organic agriculture has
the potential to address multiple MDG targets. On the other hand, this provides a
case for government in developing countries such as Iran to look more seriously into
supporting organic agriculture. This paper will briefly review the scope of the MDGs
and the role of organic agriculture in achieving them.

Keywords: Iran, Millennium Development Goals, organic farming
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Who is Credit Constrained? Evidence from Rural Malawi

FRANKLIN SIMTOWE
University of Malawi, Center for Agricultural Research and Development, Malawi

The limited nature of poverty assistance funds for credit implies that only a few can
benefit from such funds at a time. Considering the complexity of designing credit con-
tracts with incentives that are constraint compatible, microfinance institutions are con-
tinuously exploring strategies for identifying and targeting credit constrained house-
holds as a way of improving efficiency in the delivery of financial services. The
objective of this paper is to examine factors that influence a household’s likelihood
of facing credit constraints in Malawi. The data used in the study was collected in
Malawi by the International Food Policy Research Institute (IFPRI) in collaboration
with the Rural Development Department (RDD) of Bunda College of Agriculture.
The survey was conducted in three rounds and covered 404 households in the thre
regions of Malawi. This paper, however, uses data from the first round only. The
households credit constraint status was established by using the direct elicitation af
proach. The analysis on determinants of credit constraints was done using probit. The
study reveals that characteristics of a household head as well as the supply side factol
such as the remoteness of the location in which the household is based, significantly
increase the likelihood that a household will face credit constraints. Participants in
credit programs are less likely to report credit constraints, an indication that barriers
to participation in credit markets continue to exist. Results suggest an urgent need fol
formal financial institutions to expand their outreach in order to address the huge and
ever growing unmet demand for financial services among rural peasants and womer
in particular.

Keywords: Elicitation approach, credit constraints, Malawi, poverty assistance
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Promotion of Agricultural Education at State Agrarian University
of Moldova as a Tool for Agricultural Development

BOHUMIL HAVRLAND , PETRA HOLIKOVA
Czech University of Life Sciences Prague, Institute of Tropics and Subtropics, Czech
Republic

The dominant sector of the Moldavian national economy is agriculture and food industry since
it accounts for 33 % of GDP and 65 % of the country’s exports. That is due to the limitation of
other natural resources, especially energy, temperate climate and fertile soils. On the other hand,
Moldavia produces practically no mineral fertilisers, pesticides, mineral or vitamin additives
for food or feedstuffs, veterinary medicines or fuel. Importing these items raises prices for
the production sector including agriculture and food industry. Qualitative changes through
improvements in the agricultural education are one of possible ways for the development of the
country. This can be considered as a very significant contribution to meeting millennium goals
through innovation in agriculture.

The State Agrarian University of Moldova (SAUM) is one of the prestigious universities in the
country, but due to its past it features many shortcomings in its education programme structure,
international cooperation, technical background and teaching aids, however its main constraints
are the university staff age structure and qualifications.

The Czech University of Life Sciences in Prague (CULS) has been implementing a project at
the SAUM which focuses on the above constraints and tends to assist the university manage-
ment, through the know-how transfer and material grants. The main development objective is
to support development of Moldavian higher education and rural development through increas-
ing competitiveness of Moldavian agriculture, which is the basis of support for commencing
access with the European Union. The specific objectives includes activities as reorganisation of
study according to the Bologna declaration, implementing new environmental programmes, re-
viewing current study subjects and their syllabi, implementing and controlling utilisation of the
credit system ECTS, organisation of courses for increasing the qualification of teachers of the
University by improving their pedagogical and research activities and supporting their involve-
ment in agricultural extension, organising consultant services in a specific area and improving
laboratory equipment for research of alternative energies produced in agriculture.

The significant results were already achieved by the project which evidence importance of
the inter-university trans-border cooperation and need of a scientific approach to the study
programme formulation based upon the Bologna declaration implementation.

Keywords: Agricultural development, higher education, Moldova
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Linking African vegetable smallholders to high value markets:
Potentials and constraints in smallholders integration into
EurepGAP-certified and/or domestic African high-value supply-
chains

MARC Zoss, STEFAN PLETZIGER?

1swiss Federal Institute of Technology (ETH), Agri-food & Agri-environmental Economics
Group, Switzerland
2AVRDC - The World Vegetable Center, Regional Center for Africa, Tanzania

This research project analyses the opportunities, challenges and constraints in linking small-
holder vegetable farmers to high-value supply chains (SC) in different Sub-Saharan African
(SSA) countries.

The project assumes that innovative small-scale vegetable producers delivering to traditional
markets can improve their profit margin by strategically directing their production either to the
export market or to high-value domestic market.

The export market bears considerable risks as it is highly demanding and volatile. E.g. export-
ing to the EU market increasingly requires compliance of private standards such as EurepGAP.
The certification is often very costly and associated with a lot of paperwork. Statistics of Eu-
repGAP for SSA revealed that only isolated cases of successful smallholder certification exist.
There is increasing evidence that the fluctuation of smallholders involved in EurepGAP certifica-
tion is considerably high. The project identifies the factors, which lead to the high dropout rate
of smallholders from the EurepGAP certification scheme. Furthermore the project investigates
institutional modes how smallholders can successfully cooperate with agricultural enterprises
holding a EurepGAP (optionl) certificate and therefore their own costly certification can be
avoided.

A second option for smallholder vegetable producers is to target the high-value domestic sup-
ply-chain (SC) which may include supermarkets, upper-class hotels and other tourism-related
businesses. Quality is generally assessed by visual judgment and is often within the responsibly
of the SC purchasing manager. The example of a supermarket chain in Tanzania showed that
besides quality the criteria of supply reliability in terms of time (timely delivery) and amount
(sufficient volumes) are crucial factors for a sustainable business relation.

The research team investigat@s the obstacles and potential of smallholder integration in
high-value domestic value chains &}l institutional and organisational requirements of small-
holder groups and their intermediaries in these SC.

Methodologically the study follows a comparative case study approach by carrying out market
assessments of smallholder integration in both, international export and domestic high-value
SC in four African countries. The results are of primary importance to smallholder groups,
agricultural market development services and donors as a framework is provided to assess under
which conditions linking smallholders to high-value SC appears a promising strategic option.

Contact Address: Stefan Pletziger, AVRDC - The World Vegetable Center, Regional Center for Africa,
P.O.Box 10 Duluti, Arusha, Tanzania, e-maitefan.pletziger@avrdc-rca.co.tz
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Food Quality, Safety Measurement and Control: The Future
Challenge for Indonesia

JoFI PuspA, RAINER KUHL
Justus Liebig University, Department of Agricultural Economics, Germany

Some recently emerged food scandals happened in Indonesia such as the uses of for-
malin, borax and Rhodamin B in some traditional fresh food products have jeopar-
dised the consumers trust in food products in general. Currently, the Indonesian con-
sumers demand for consuming high quality and high safety food products. Although
in the past the government and food authority have seriously taken several different
improvement measurements for ameliorating food quality standard, however due to
the complex market structures, apparently, this measurement did not yet achieved an
optimal result. Moreover, due to limited capacity possessed by the food authority, the
enforcement of regulation is mainly directed to the medium to big food manufactures.
Significant quality and safety measurement programme supposed to be applied for
small, moving or home made food producers such as street food producers and small
restaurant called “warung” or family-based food producers are still absent. Unfortu-
nately, these sectors carry a high risk for mal-practicing the food quality and safety
standard. Moreover, since these producers contribute roughly by more than 20 % of
the total national food consumption, especially in urban cities and they can be consid-
ered as important food supply chains for adult and children, therefore, we argue, that
it is now obviously relevant to start thinking on the future improvement possibilities
can be done for these sectors. Therefore, this paper(ajtsidentify the problemat-

ical issues concerned with street food vendors and small/family-based food producers
and(b) to propose a plausible food quality and safety improvement relevant for these
sectors.

In a nutshell, this paper suggests that consistently performed programs such as iden-
tification/registration, certification (from government and independent institutions),
training/education for vendors, controlling measurement, education and control of
controllers, modification of eating culture of the consumers, further improvement on
the consumers’ awareness on food quality and active participation of the consumers
and market competitiveness can be considered as some important measurements that
can be applied for this sector. The international codes of hygienic practices for the
preparation and sales of street foods can be used as basic models for developing the
Indonesian guideline.

Keywords: Eating culture, quality control, sanitary, small food vendors, street foods
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Influence of the Addition of Okra Seed Flour on the Properties of
‘Ogi’, a Nigerian Fermented Maize Food

EZEKIEL TEJUMOLA OTUNOLA, ELIZABETH OLUWASEUN SUNNY-ROBERTS
ADERONKE OLUWATOYIN SOLADEMI
Ladoke Akintola University of Technology, Food Science and Engineering, Nigeria

‘Ogi’ is a popular infant weaning food and breakfast meal for adults in Nigeria and
in most part of West Africa. Traditionally, it is prepared from maize, sorghum and
millets paste. Itis often marketed as a wet cake wrapped in leaves or transparent poly
thene bags. Enhancement of the nutritional quality of foods is a means of combating
diet related diseases in human race.

Okra seed flour was added in various proportions (0-50 %), to ‘Ogi’ a Nigerian fer-
mented maize food. The effects of such additions on some nutritional, physico-
chemical and sensory properties of the products were investigated. Data obtainec
indicated significant increases in the levels of protein, ash and fat, but reductions in
the levels of carbohydrate and moisture with increases in the proportion of okra seed
flour. Increases were also recorded with respect to the contents of Vitamin C, Cal-
cium, Sodium and Iron. Moreover, while the pasting temperature (Tp), gelatinisation
time (Mg), and the time to reach peak viscosity (Mn) all increased, though gradually,
the peak viscosity during heating (Vp), viscosity after 30 min (Vr) and final viscosity
on cooling to 50°C (Ve) showed significant decreases with increasing proportions of
okra seed flour. These produced consequent effects on the stability of starch and eas
of cooking of each mixture. Although the addition of okra seed flour to ‘ogi’ may
have the potential to improve the nutritional status of ‘ogi’, data on sensory evalua-
tion indicated only a slight level of consumer acceptability of the resulting products.
The need for supplementation with colouring and flavouring agents may therefore be
advocated.

Keywords: Nutritional value, Ogi, Okra, physicochemical properties, sensory evalu-
ation
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Comparison in Cup Quality of Arabica Coffee from Yunnan,
China

Lu CHENY, JURGEN POHLAN?Y, L1 JIHONG?, MARC J. J. ANSSENS
LUniversity of Bonn, Institute of Crop Science and Resource Conservation, Tropical Crop
Production, Germany
2Dehong Tropical Agriculture Research Institute of Yunnan, Department of Coffee Re-
search, China

Yunnan is the only coffee plantation province in China. It comprises three Arabica
plantation regions (Dehong, BaoShan and Simao). The Arabica species are particu-
larly sensitive to a disease called “coffee leaf rust diseadefileia vastatri). It is

the major constraint for coffee production there. To overcome this serious epidemic
problem, Catimor varieties, known for their coffee rust resistance, were introduced
in Yunnan at the end of the $0century. In recent years, low coffee prices in the
market caused an international coffee production crisis. In almost all coffee produc-
ing countries, such low prices are unable to cover production costs and have led to
serious social and economic problems. The present arabica germplasm from Yunnan
was screened for taste quality. The 52 best samples were rated by a professional cup
cup taster group in Berlin and the 17 best samples of this cupping were submitted to
a consumer taste panel in Bonn. Basing on the results from the coffee cup testing and
on complementary physical and chemical data, new ways are explored to reduce the
incidence of coffee rust and to increase the income of coffee farmers in China. The
results of the cup testing show that the quality of Catimor cultivars is not worse than
traditional cultivars in China. They combine coffee rust resistance with relatively high
productivity characters resulting in lower production costs. Moreover, the three main
coffee plantation regions are compared for cup quality in order to find the environmen-
tal conditions in China which are best for cup quality. Finally, the study will focus on
the shade or non- shade problem in coffee growing. According to the physical data
(e.g. the fraction of beans in different sizes, the weight of 1000 beans and the ratio
between the fresh fruits and the dry beans) and the cup testing results, we can deter-
mine whether shade trees have positive effects on the quality of coffee in China. It
not only raises the local farmers’ income from coffee growing but also adds the extra
benefit from the sales of by-products from shade trees. In addition, we will try to find
the relationship between taste quality and the chemical components of coffee beans
e.g. caffeine, trigonelline and chlorogenic acid.
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Enhancing Food Quality and Safety in a Rural Habitat — A
Holistic Perspective

SANTOSH SATYA, GEETANJALI KAUSHIK, SATYANARAYAN NAIK, ANUSHREE
MALIK
Indian Institute of Technology, Centre for Rural Development and Technology, India

Food Quality and chemical safety is a growing area of global concern because of its
direct bearing on human health. Hence, world over to tackle food safety issues alterna
tive agriculture systems like organic farming, biodynamic agriculture, permaculture,
pesticide free farming etc are being developed and propagated. However, due to se'
eral socio-cultural and technical reasons, diffusion and acceptance of these technolog
packages among the farming community in developing countries like India has been
very slow. Hence, it becomes urgent and important in the transient phase that some
pragmatic solution should be developed.

Food legumes form an important part of the human diet on account of their high nu-
tritive value. Soybean is one of the most commonly consumed legumes worldwide.
Present paper discusses the scientific validation of enhancing the nutritive value of
soybean through simple, cost effective culinary processes which have been in use
in the rural sector. Experimental data reveals that the different treatments affect the
nutritional quality of the pulses studied. However, microwave cooking and germi-
nation caused smaller losses in nutrients, while ordinary cooking and pressure cook
ing caused considerable losses. Carbohydrate constituents (reducing sugars and tof
soluble sugars) showed increase on processing while the starch content showed a o
creasing trend which is prominent during pressure cooking. The total protein content
showed a significant increase during germination. The mineral content showed con
siderable variation during the processing treatments. Further R&D work on unlocking
the complex food matrix i.e enhancing the bioavailability of nutrients in pesticide con-
taminated pulses is warranted.
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Socioeconomic Impacts of Adulteration in Goat Cheese
Production to Public Health in Brazil

ELISANGELA DE ALBUQUERQUE SOBREIRA LAGE!, ALCIDO ELENOR
WANDER?, ALBENONESJOSE DEMESQUITAL, MOACIR EVANDRO LAGE?

1Federal University of Goias (UFG), School of Veterinary Medicine, Brazil

2Federal University of Goias (UFG), Faculdades Alves Faria (ALFA), Brazilian Agricul-

tural Research Corporation (EMBRAPA), Brazil

The authenticity of foods became a serious world-wide problem. It is becoming more
and more important to detect the introduction of adulterated food in the market. The
adulteration of goat cheese is becoming more frequent in Brazil. Seasonality in pro-
duction of goat milk and higher prices than those for cow milk are the main reasons
why producers are adulterating goat cheese. Preliminary results show that each year
about 70 to 245 thousands of new cases of allergy to cow milk in children up to 12
months of age are reported in Brazil. Thus, the development and adoption of fraud de-
tection techniques become compulsory. This study aims to assess the socioeconomic
impacts of adulteration of goat milk products with cow milk. The main impacts to
the public health system are related to the cost of treatment of allergic children after
consuming cow milk instead of goat milk products. In Brazil, the most used methods
to detect IgE antibodies, which are responsible for the allergy, are the RAST and the
skin test with immediate result. Another alternative is to remove cow milk from aller-
gic children’ diets. These treatment and prevention methods are expensive and hard
to implement in public health programs. Genetic techniques like molecular markers
became useful to check the quality of new food products, enabling the identification
of origin of components of contained in those products. With this technique it is pos-
sible to detect cow milk in goat cheese through the differences of molecular weight
of the B-casein fragments. With this study it was possible to show that, comparing to
other technigues, molecular markers represent a fast and cost-effective method to de-
tect goat cheese adulteration with cow milk. This improves food safety to consumers
with cow milk allergy and thereafter, increases the demand for original goat cheese,
benefiting the whole chain, including farmers, dairy industries and traders.

Keywords: Allergy to cow milk, economic of biotechnology, goat cheese, molecular
markers
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Assessing the Impacts of Agricultural Biotechnologies in the
Tropics

OLUBUNMI AYoBAMI DUDUYEMI, GALMAN OMITOGUN
Obafemi Awolowo University, Department of Animal Science, Nigeria

The application of biotechnology-based products to respond to critical needs in the
agrifood and environmental management sectors of developing countries is an inte
grated set of activities designed to identify opportunities for biotechnological innova-
tions, and to overcome key bottlenecks to their effective application.

This decision reflects recognition of the need for careful, rigorous analysis of the
social, economic, and environmental impacts of agricultural biotechnology applica-
tions. From the outset, it was felt that this should be a crucial part of the overall work
program, an essential complement to activities geared to promoting the transfer anc
application of specific biotechnology-based products, and improving the capacities of
biotechnology-based enterprises.

Understanding the way in which biotechnology applications affect socioeconomic and
environmental variables is not simply an academic exercise. Impact assessment dat
is important to a range of decision-makérsfrom public sector research agencies in-
volved in supporting biotechnology research; to regulatory bodies charged with grant-
ing approvals for the introduction of specific products; to a range of private sector
and nongovernmental actors faced with decisions regarding future investments in the
adoption and application of biotechnology-based products.

Unfortunately, the very diversity of interests at stake complicates the task of assessinc
the impacts of particular biotechnology applications. The impact analysis approach
the issue from differing perspectives and with differing needs in terms of the type of
information and level of detail they require. The point of view and methodological
approach of a university-based research are likely to differ widely from those of a reg-
ulatory office. More broadly, it will underscore the need for a consultative approach
to impact assessment to ensure that the broadest possible range of interests is reflect
in the analysis. This is essential not simply to improve the quality of analysis but also
to ensure a strong constituency of public support for resulting policy decisions. Ensur-
ing a balance between scientific rigor and public participation is by no means an easy
task, but it is essential to ensure the effectiveness and credibility of impact assessmer
exercises.
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Evaluation of the Nutritional Status of Children under Age of Five
in Relation to their Feeding Patterns: Case Study-El Fau Rural
Area, Sudan

MUNA ALl ABDALLA 12, ABDELGADER H. KHATABZ, ABDULLAHI H. EL
TINAY 2
1Georg-August-Universitat Gottingen, Institute of Organic and Biomolecular Chemistry,
Germany
2University of Khartoum, Faculty of Agriculture, Department of Food Science and Tech-
nology, Sudan

In the El Fau rural area of Gadarif state, the villages 11, 14 & 15 were selected due
to their ideal characteristics for investigation [e.g., illiteracy, rampant poverty, lack of
basic health services, unsafe drinking water, high prevalence of malaria, bilharziasis
and diseases related to poor sanitation & hygiene].

Mothers were asked regarding breastfeeding, weaning practices, complementary feed-
ing & feeding patterns after weaning. Children were examined to indicate the clinical
signs of protein energy malnutrition, nutritional anaemia, vitamin A deficiency and
iodine deficiency disorders (IDD).

The results indicated that the high illiteracy among mothers (76.7 %) affected the chil-
dren feeding patterns, where 100 % of the infants were fed by KISRA blended with
water in the early month of breastfeeding 4 month). Their complementary foods
were ACEDA, WEIKA & ROUB beside milk. The lack nutritional education, where
the importance of the food diversification (ACEDA, WEIKA, fresh or cooked ROUB

& milk) coupled with insufficient daily food intake may represent stumbling block for
the well-being of the children. Added to that the wrong feeding habits of the family
during which the children (50 %) share adults the same family’s pot. This situation
leads to the prevalence of wasting where 6 % of the children are moderately malnour-
ished and 3.3 % are severely malnourished. In addition to that, high prevalence of
nutritional anaemia was shown, where 65.3 % of the children with haemoglobin con-
centration of 50% or below. None of the children were suffering from vitamin A
deficiency because of the continuous national Expanded Programme Immunisation
(EP), which included distribution of vitamin A capsules. None of the children were
found suffering from Goiter, which indicates that IDD in this area was very seldom.

Keywords: Children under 5, feeding patterns, malnutrition, nutritional anaemia, ru-
ral area
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Assessment of Meat Production and Meat Processing in
Niamey/Niger: Hygienic Quality of Fresh Meat and of the Dry
Meat Product “Kilishi*

JOERG SCHUMACHER?!, EVA SCHLECHT?, ANDREAS BUERKERT!, OLIVER
HENSELS
lUniversity of Kassel, Organic Plant Production and Agroecosystems Research in the
Tropics and Subtropics, Germany
2University of Kassel / University of Géttingen, Animal Husbandry in the Tropics and
Subtropics, Germany
SUniversity of Kassel, Agricultural Engineering, Germany

Due to overall population growth, increasing urbanisation and changing dietary habits, meat
consumption is increasing in Sub-Saharan Africa. In view of this, the present study assessec
hygienic aspects of current meat production and processing practices in Niamey, Niger. During
September - December 2006, the microbiological quality of the dry meat product “Kilishi”
(n=2 samples), which was produced by means of a solar dryer, was determined and compare
to literature data for dry meat products produced in the traditional way. Lead concentrations
in meat samples (n=3) were determined before and after transport from the abattoir to the
markets and before and after being processed into Kilishi (h=4). Qualitative interviews with
Kilishi producers (n=8) and a quantitative consumer survey (n=58) were conducted in order to
determine subjective quality criteria for Kilishi.

The results showed that slaughtering of cattle and small ruminants and carcass processing tak
place under unhygienic conditions at the out-dated city abattoir and that refrigeration facilities
are only used to a marginal extend. Meat transport is done on open pickup vehicles without
refrigeration and protection against sun and dust. However, lead concentrations in fresh mea
samples after transport were low. Kilishi is traditionally produced by direct sun drying, and
the cut lamellas of meat are not protected against dust or flies. After drying, the meat is cov-
ered with a spicy peanut sauce (Kilishi Ja and Fari) dried again and grilled. Another type of
Kilishi (Rumuzu) is only seasoned with salt and spices before being grilled. Microbiological
and chemical analysis of solar dried Kilishi resulted in low counts of indicator organisms and
lead concentrations while the traditional products were highly contaminated with bacteria and
lead. Interviews of Kilishi producers revealed that established recommendations for the im-
provement of Kilishi production are not applied because official advice and control is lacking
and producers’ knowledge concerning hygienic aspects is poor. Most consumers (70 %) were
satisfied with the hygienic conditions at street production sites for Kilishi, and the solar-dried
Kilishi Ja was less appreciated than the respective traditional product.

Keywords: Dry meat, lead contamination, meat quality, Niger
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An Evaluation of the Nutritional and Physicochemical Properties
of Candies from Imitation Milks

ELIZABETH OLUWASEUN SUNNY-ROBERTS

Ladoke Akintola Unversity of Technology, Food Science and Engineering, Nigeria

Milks manufactured from plants such as soybeans, coconuts and groundnuts, when
carefully formulated, can be of considerable importance nutritionally and produced at
a lower cost than natural milk. Plant milks are quite nutritious and only slightly differ-
ent from animal milk in their composition. One of the ways of utilising animal milk

is in the production of candies. However, candies made from animal milks are quite
expensive and not readily available in developing countries hence the consumption of
candies is regarded as being luxurious.

In this study, imitation milks from soybeans, coconuts, and groundnuts were utilised
as raw materials in the production of candies. The nutritional composition of these
crops greatly reduced due to processing procedures as they were processed into can-
dies. Nutritional, physicochemical and sensory evaluation of these products were
analysed and compared with candies from animal milk. Plant-source candies com-
pared favourably well with dairy-source candies in all the measured properties. The
highest protein level of 6.430.08 % was recorded in soy-candy. The candies had
low levels of fat which was an advantage for the keeping quality of the candies as
chances of rancidity would be reduced. The moisture content was betweer04087

and 5.93-0.03 %. Microbial growth is directly linked to moisture content and water
activity of food hence at this moisture content the candies can be stable under ad-
equate storage conditions. The results of sensory evaluation indicated that coconut
candies, groundnut candies and dairy-candy were given same preference in all qual-
ity attributes. The inherent unpleasant flavour of soybeans negatively affected the
panellists’ preference for soy-candy.

Large-scale production of candies from imitation milks is a way of expanding the
use of under-utilised crops in some developing countries and also creation of job-
opportunities as well as encouraging scientific researches on other crops for food
products development.

Keywords: Candies, imitation milk, nutritional value, physicochemical properties,
sensory evaluation

Contact Address: Elizabeth Oluwaseun Sunny-Roberts, Ladoke Akintola Unversity of Technology,
Food Science and Engineering, Ogbomoso, Nigeria, e-maikjis@yahoo.co.uk

158


igwejis@yahoo.co.uk

Food security and food safety — Posters

Animal Source Foods and Nutrition During Early Life

STEPHANIE GOOD!, YOSEPHSHIFERAW?, LENA DAVIDSSON?, THOMAS
RANDOLPH*, RICHARD HURRELL?
1Swiss Federal Institute of Technology (ETH), Human Nutrition, Institute of Food Science
and Nutrition, Switzerland
2|nternational Livestock Research Institute (ILRI), Ethiopia
SInternational Atomic Energy Agency (IAEA), Austria
4International Livestock Research Institute (ILRI), Livestock & Human Health, Kenya

The diets of populations in developing countries are based on starchy staple foods
Animal source foods (ASFs) are important sources of energy, high quality protein and
bioavailable micronutrients but are often consumed in small quantities. This project
is focusing on consumption patterns of ASFs in young children in Ethiopia and the
pathway by which livestock keeping influences their consumption patterns.

Almost 300 families with infants 6 months old at the start of the study were visited
during one year to collect data on dietary consumption patterns, growth and morbidity.
A blood sample was drawn at the end of the study. Information about the socio-
economic status of the families was collected.

Preliminary results:

The mean family size in rural households was 5.4 compared to 4.9 in urban house
holds. In general, the yearly income of urban households was higher than of rural
households (456% 368 Birr compared to 341& 277 Birr).

Cows’ milk had been introduced to 46 % of children by the age of 6 months (at least
once daily in 93 % of these children, but many mothers (64 %) diluted milk with
water). At 6 months, 9% of children were fed eggs at least once a week, while at 18
months 44 % were fed eggs at this frequency. The most frequently consumed food a
18 months (98 % of children) was injera, a fermented staple food.

Growth was impaired during the period 6 to 18 months, a pattern typically found
in resource-poor areas. At 6 months, less than 10% of the children were stunted
One year later, almost 50 % were stunted (height-for-age Z-score below 2 standarc
deviations of mean of reference population). Blood analysis (n=242) indicated high
prevalence of anemia at 18 months; 68 % (cut off 118)g |

These results highlight the poor nutritional status of young children in the Ethiopian
highlands. Further analysis will evaluate data on agricultural economics, consumption
of ASFs and child nutrition in more depth.

Keywords: Agricultural economics, animal source foods, Ethiopia, infants, nutrition
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Extending Shelf-Life of Soy Sauce Using Acetic Acid as Non-Feed
Additives

SOTHEARA EM, VATHANA SANN
Royal University of Agriculture, Graduate School of Agricultural Sciences, Cambodia

Soy sauce, a processing product of soy, is a traditional food recipe in Cambodian cui-
sine. Acidic flavour and shelf-life of soy sauce is hormally increased by the addition
of acid sulphuric. Seeing the fatal problem and food safety risk of using this additive,
acetic acid can be an alternative option. This experiment aimed at optimising the level
of acetic acid to be added in soy sauce to extend shelf-life of soy sauce.

The process of making soy sauce was to toast, grind, and boil full-shape soy bean with
HCI (15 %), and then de-acidify the sample with NagC@fter stirring and filtering
process, the liquid material was boiled and added with 4, 6, and 8 % of acetic acid in
respective to the treatment level. After storing for 3 days, soy sauce was pasteurised
and packaged. The pH value, acidity, protein, and the sensory testing of soy sauce in
these 3 treatments were collected after 15 and 30 days of storing.

On the 38" day, the pH values among treatments were 4.8, 4.6, and 4.5 respectively.
The acidity of soy sauce was 1.9, 2.5, and 3.6 % in treatment 1, 2, and 3 respectively
(p< 0.05). It was observed no significant difference in protein level among treatments.
Using up to 8 % of acetic acid in soy sauce resulted in no adverse affect on its acidic
flavour. Soy sauce in treatment 1, 2, and 3 were scored 3.0, 3.5, and 3.6 on 5 for the
general consumer preference respectively. No significant difference in odour, colour,
and liquidity of soy sauce among groups was observed. Storage period from 0-30
days had no effect on the tested variables.

Using up to 8% of acetic acid provided a high value of consumer preference. In-
creasing the amount of acetic acid has no effect on shelf-life extension of soy sauce.
Further research should be carried out to determine the optimum amount of acetic
acid to be added to soy sauce.

Keywords: Non-feed additives, soy sauce
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Heavy Metal Accumulation in the Eggplant (Solanum melongenpa
grown in MSW Compost Applied Soil

BULENT TOPCUGSLU, M.KUBILAY ONAL
Akdeniz University, Vocational High School of Technical Sciences Environmental Pollu-
tion and Control Department, Turkey

A pot experiment was conducted to investigate the effects of soil applications MSW
(municipal solid waste) compost on the fruit yield and heavy metal accumulation in
the leaf and fruit of eggplant plang§6lanum melongeha Red Mediterranean soil
collected from the surface (0—30 cm) of fields cropped in a wheat-corn rotation in An-
talya (Turkey) was used as an experimental soil. The heavy metal content of untreatec
greenhouse soil was well within the accepted normal range of values. Pots containing
different amounts (corresponding to 0, 25, 50, 100 and 200 tdn4madry weight ba-

sis) of MSW compost were used to grow eggplant plants under controlled greenhouse
conditions. Zn, Cu, Ni, Pb, Cd and Cr contents in the leaves and fruits of eggplant
were determined as well as the Fruit yield. MSW compost applications led to greater
fruit yield at low application rates, but higher application rates (100 and 200 téh ha

of MSW compost depressed plant growth and fruit yield. It was found that the MSW
compost applications brought about a sharp increase for heavy metals in the plant me
terial. At low MSW compost treatments, the concentrations of heavy metals in plants
were below the phytotoxic levels. However, in the high MSW compost treatments, ac-
cording to background and toxicity limits, heavy metal status of leaves and fruits were
ranged at high levels, and Pb and Cd concentrations in eggplant fruits were exceede
foodstuff index and limit values for edible vegetables. The resulting data demonstrate
that the MSW compost was a source of heavy metals for the soil and MSW compost
application caused an important accumulation of heavy metals in eggplant.
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The Effect of Spent Mushroom Compost on the Dry Matter and
Mineral Content of Pepper (Piper nigrum) Grown in Greenhouse

M.KUBILAY ONAL, BULENT TOPCUGSLU
Akdeniz University, Vocational High School of Technical Science, Turkey

This research was carried out to determine the effects of spent mushroom compost
(SMC) as an organic material source for pepper grown in greenhouse soil. SMC was
collected from mushroom cultivation plant in Korkuteli representative of the major
mushroom growing area of Turkey. Pepper plants were grown in pots containing
different amounts of SMC (corresponding to 0, 15, 30 and 60 toh ha dry weight
basis). Red Mediterranean soil collected from the surface (0—-30 cm) of fields cropped
in a wheat-corn rotation in Antalya (Turkey) was used as an experimental soil. The
heavy metal content of untreated greenhouse soil was well within the accepted normal
range of values. The effects of SMC on dry matter, N, P, K, Ca, Mg, Fe, Zn, Cu, Ni,
Cd and Pb contents of pepper were determined. SMC applications caused statistically
important effects on dry matter yield, and N, P, K, Fe and Zn contents in the pepper
plant. SMC applications increased yield until 30 tonth&igher application rates

of SMC compost depressed plant growth. All spent mushroom compost treatments,
except control resulted in higher mineral content. However, no important changes
in heavy metals were detected. All metal concentrations were below the phytotoxic
maximum limits. The best result in regard to productivity was obtained at 30 tbn ha
SMC applications. At 60 ton hh SMC applications pepper yield was depressed
due to the high salt content. This research showed that SMC could be applied in
greenhouse soil at the agronomic rates without heavy metal and salinity defects.

Keywords: Pepper, heavy metals, SMC compost
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Antioxidant Capacity of Tamarillo Fruit ( Cyphomandra betacea

ANDRE GORDON, ROBERTA B. RODRIGUES FRIEDHELM MARX, MENELAOS
PAPAGIANNOPOULOS
University of Bonn, Institute of Nutrition and Food Sciences, Germany

A research project (PAVUC) supported by the European Union centres the develop
ment of fruit products with added values for the human health out of so far under-
utilized fruits from Latin America. Among others, investigations were performed on
tamarillos that originate from the Andes and are increasingly offered on European
fruit markets. Evaluation of the antioxidant capacity was implemented by using the
GC based Total Oxidant Scavenging Capacity (TOSC) assay. This method allows the
assessment of the antioxidant activity of samples against peroxyl radicals, hydroxyl
radicals and peroxynitrite - three reactive oxygen species (ROS) of physiological rel-
evance.

In total two red and one yellow variety of tamarillo were examined. Results demon-
strated an intermediate antioxidant activity towards peroxyl radicals and peroxynitrite
whereas the red varieties performed better than the yellow. Towards hydroxyl radicals
no cultivar related differences could be constituted.

Determining the antioxidant activity of different edible parts the pericarp, the seed
jelly including the kernels dominated in comparison with the fruit pulp in reference
to the three different investigated ROS. However, only a small variation occurred
towards hydroxyl radicals.

Ascorbic acid was identified as a potent antioxidant constituent in tamarillos. Its an-
tioxidant efficiency is good against peroxyl radicals. Towards peroxynitrite ascorbic
acid demonstrates a moderate antioxidant behaviour. No activity in relevant concentra
tions was exhibited towards hydroxyl radicals. Amounts of ascorbic acid were 4.5 fold
higher in the seed jelly rather than the fruit pulp. Compared to oranges, tamarillo fruit
contains a similar amount of ascorbic acid (between 25—30 mg/100 g fresh weight of
the edible part) but shows a pronounced higher TOSC value against peroxyl radicals
which may be explained by the presence of anthocyanins. The seed jelly contains in
total eight anthocyanins which are derived from the aglycons cyanidin, delphinidin,
and pelargonidin. A pelargononidin-hexosyl-desoxyhexoside and a cyanidin-hexosyl-
desoxyhexoside dominate quantitatively within the seed jelly. Furthermore a variety
depending difference concerning the anthocyanin pattern was revealed.
Anthocyanins were proven to be good antioxidants against peroxyl radicals but not
against peroxynitrite and hydroxyl radicals. The measured activity against the both
latter suggests that maybe other compounds take part in antioxidant reactions.
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Chemical Composition of Tuberous Roots and Leaves of Yacon
[Smallanthus sonchifoliugPoepp. et Endl.) H. Robinson]

IVA VIEHMANNOVA !, LUIGI MILELLA 2, ELOY FERNANDEZ CUSIMAMANI 1,
JAROMIR LACHMAN®
1Czech University of Life Sciences Prague, Department of Crop Sciences and Agroforestry
in Tropics and Subtropics, Czech Republic
2University of Basilicata, Department of Biology, Italy
3Czech University of Life Sciences Prague, Department of Chemistry, Czech Republic

Yacon [Smallanthus sonchifoliu®oepp. et Endl.) H. Robinson] a native tuberous plant of the
Andes, belongs to the famikxsteraceagis cultivated for its tuberous roots and medicinal infu-
sions obtainable from the leaves. Itis very rich in phenolic components with strong antioxidant
activities. Most of tuberous root biomass is constituted by water usually almost 70 % of the
fresh weight. When grown under its native climatic conditions yacon tuberous roots contain
saccharides, especially oligofructans (with favourable effect on diabetes), form 70-80 % of dry
weight (d.w.), otherwise protein contents range between 0.3-3.7 % d.w. The overground part
of yacon contains a great amount of proteins (up to 25 % d.w.) and can be used like forage.
Yacon was introduced in Czech Republic 11 years ago, where at the present time it is cultivated
successfuly. It reaches relatively high yields of biomass: up to 34 tdiiauberous roots, t/ha

of overground part, 14 t hhof fresh leaves and 2 t Haof dry leaves.

The purpose of this work was to determine the chemical composition in primary and secondary
metabolites in the tuberous roots and leaves of yacon cultivated under Czech climatical condi
tion.

Yacon tuberous roots, grown in Czech Republic contain saccharides: inulin (179 dy ikg),
fructose 193 g kg d.m.), saccharose (28.6 gkgl.m.) and glucose (69.3 g ¥gd.m.).

Phenolic acid content was measured in the roots: chlorogenic acid (942t ikg), caffeic

acid (329 mg kgt d.m.), 3,5-O-dicaffeolyquinic acid (249 mg#gl.m.). Protein content in

the tuberous roots is 154 g #gl.m.

Phenolic acid content of yacon leaves was measured too, it demonstred to be definitely differen
than the root’s one in each of the component measured but in the chlorogenic acid. In fact acid
content in dry leaves was: chlorogenic acid (779 mg kgw.), caffeic acid (699 mg kg' ),
3,5-O-dicaffeolyquinic acid (9018 mg Kgd.w.). The content of protein in leaves is 252,5 g
kgl d.w. Itis interesting to underline that compared with potato tubers (834 mgdam.),

yacon tuberous roots (8489 mgkg.m.) are 10 times richer in polyphenolic antioxidants.
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Quality of Mango, Passion Fruit and Pineapple in Tanzania

ANDREW NGEREZA, ANNA KEUTGEN, ELKE PAWELZIK

Georg-August-Universitat Gottingen, Department of Crop Sciences, Quality of Plant
Products, Germany

Tanzania has a wide range of agro-climates suitable for the production of a large
number of agricultural products. In many of these agro-climatic zones the available
production potential is not fully utilized. For example, Tanzania has the potential
to produce 2,000,000 metric tons of fruit worth at least US $ 900,000. About 40 %
to 60 % of these fruits are wasted, because processing and preservation facilities are
not available. Recently, the importance of organic farming has increased, so that
ecologically produced fruits are available on markets. The present study intended
to evaluate parameters, which play a role in quality evaluation of organically grown
mango Mangifera indicalL.) cv. ‘Dodo’, yellow passion fruit RPassiflora edulid.
flavicarpg and pineappleAnanas comosus.) cv. ‘Smooth Cayenne’ to meet local

and international market standards. Special emphasis is given on compounds that
contribute to human health, such as vitamins (mainly ascorbic acid) and mineral nutri-
ents. Further quality parameters to assess nutritional properties include fruit weight,
color, juice percentage, soluble solids, and titratable acidity. Passion fruit was charac-
terized by the highest ascorbic acid content (13.7 mg per 100 g), followed by mango
(5.2mgper100g), and pineapple (4.2 mgper100g). However, pineapples showed
higher Brix values of 15.4 % than mangoes (14.8 %) and passion fruits (14.6 %). The
percentage of juice was higher in mango (57.9 %) than in pineapple (48.8 %) and pas-
sion fruit (45.4 %), while passion fruit had a higher percentage of titratable acidity
(8.5 %) compared to mango (2.4 %) and pineapple (1.4 %). Pineapples and mangoes
are consumed as fresh fruits and are also processed to juice, while the yellow passion
fruit is mainly processed to juices and nectars.

Keywords: Ascorbic acid, Brix value, mangoes, passion fruits, pineapple, titratable
acids
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Assessing Agricultural Sustainability and Food Security in
Nagaland (N.E.-India)

MAIKE LANGKAU®, EVA SCHLECHT?, ANDREAS BUERKERT!
lUniversity of Kassel, Organic Plant Production and Agroecosystems Research in the
Tropics and Subtropics, Germany
2University of Kassel / University of Géttingen, Animal Husbandry in the Tropics and
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Little is known about the sustainability of the landuse systems and people’s food se-
curity in Nagaland (North-East India) where a population growth of 6.3 % leads to
an apparent shortening of the fallow period and concomitant decline in soil produc-
tivity. This situation is especially severe in the study area of the Mon District, where
93 % of the population depend on shifting cultivation. An initial survey revealed that
fallow periods have been reduced to five years and additional land for cultivation is
hardly available. This study was carried out in two villages, Hongphoy and Minyak-
shu of the Mon District to quantify the gap between local farmers’ food demand in
cereals and amounts harvested on the so-called Jhum fields as dependent on popu
tion density. Data collection comprised comprehensive interviews of family size, food
consumption, crop yields and duration of fallow period in households as well as the
determination of field sizes over two years.

The data revealed that the available per caput area for Jhum cultivation averaged 1,80
m? in Hongphoy and 1,200 frin Minykashu, compared to a minimum requirement

of 2,000 nt for subsistence purposes. The daily caloric intake from harvested cereals
such as riceQ@ryza satival.), millet (Pennisetum glaucui.) maize Zea mayd..)

and from additionally bought rice from Assam was about 8190 to 8715 KJ (1,950 to
2,075 kCal) in the years 2004 and 2005. These values are far below the food-security
thresholds defined by FAO. While in Hongphoy 16 % of the caloric intake came from
bought Assam rice in 2004 and 29 % in 2005, these figures were about 83 % and 85 %
respectively, for Minyakshu, which means that the formerly autonomous village of
Minyakshu depends much more strongly on additional food supplies than Hongphoy.
This leads to an almost Malthusian scenario. Even improved agricultural practices
such as improved fallow systems witinus nepalensjghe construction of irrigated

rice terraces or the cultivation of higher yielding rice varieties were unable to fill the
food gap of 277 tons rice in Hongphoy and of 1,219 tons in Minyakshu in 2004.

Keywords: Agricultural sustainability, food security, India, Nagaland, per caput area,
population growth, shifting cultivation
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Assessment of Nigeria Food Security Situation

KAMORU ADENIRAN, OLUDARE BABATUNDE
University of llorin, Department of Agricultural Engineering, Nigeria

An assessment of food security situation in Nigeria was carried out by tracing the
trends in food supplies since independence. Before the civil war in 1967-1970, Nige-
ria was self—sufficient in food production. The problem of food inadequacies started
during the civil war (1967-70) when agriculture inputs and machinery as well as other
items were deliberately curtailed to conserved foreign exchange. These problems
eased after the civil war but resurfaced in 1974 as windfalls from crude oil export
result in further neglect of the agricultural sector. The period, 1974 to early 1980's
witnessed massive movement of labour and other productive resources away from the
agriculture sector to other sector of the economy where returns were higher. Also
there were massive importation of food as during this period. Imported food items
rose from 2.1 million in 1974 to 3.3, 3.5 and 3.74 million dollars respectively in '77
'78,79 respectively. The food import bill rose from a mere 0.9 million dollars in
1970 to 1974 to 7.45 million dollars 1981. Even with this per capital calorific food
supply declined from the surplus of the 1960s to a deficit of 38 percent in 1982. The
share of agriculture in total exports to merely 2 percent during this period. This lead
to neglect of agricultural sector and the drift of labour force from the rural areas to
the urban area during the ‘oil boom era’ which have cause the first major short fall in
foods supply. The effort of the Federal Government in arresting the short falls in food
supply through enunciation of different agricultural policies, which were either poorly
implemented. The Federal Government in an effort to create an enabling environment
for the private sector participation government deregulates the economy in 1986 and
introduced Structural Adjustment Programme (SAP) owing to high import compo-
nent of agricultural input production cost rose and prices of stable food were found to
have increased to a greater degree than the pre-sap periods. Other factors observed to
have contributed to the shortage in food supply and high prices are in efficient storage
facilities, poor transportation and inappropriate processing technology.

Keywords: Food security, food supply, processing technology, storage facilities
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Supporting Sudanese Agriculture to Improve Food Security

MOHAMED BABEKIR ELGALIY, RAJAA MUSTAFAL, SIEGFRIED BAUER?
LUniversity of Gezira, Agricultural Economics, Sudan
2Justus Liebig University, Project and Regional Planning, Germany

Although it is rich in natural resources, Sudan is classified as least developed, low-
income and food-deficit country. In the year 2005 the production of cereals in Su-
dan dropped by half. Subsidizing grain sector has risen as one of the solutions to
bridge transitory food insecurity in the country. This paper tries to quantify the im-
pact of these subsidies on the supply of cereals, food security, government budget an
country welfare as a whole. To realise the study objectives, a multi-market model
for Sudan was developed. The model embodied important characteristics of agricul
ture in Sudan like substitution effects and the partial-dependency of the agricultural
supply on rainfalls. Sudan has accelerated its measures of economic liberalisation ir
2000 by removing subsidies, production and export taxes on agricultural commodi-
ties. By looking at the structure of the Sudanese crop production it is clear that export
commodities compete food commaodities on scares resources since an increase in or
price would lead to a shift of the resources away from producing food crops to export
crops and vice versa. The impact of input subsidy on the national food security indi-
cators revealed a decrease of 52 % in food deficit which is more than that in the case
of subsidising producer price in which the subsidy reduced the deficit by 20 % only.
On the other hand, the input subsidy has a positive effect on the vulnerable popula
tion that substantially decreased compared to the producer subsidies case, where tt
vulnerable population reduced only to 2 % of the total population.

Keywords: Food security, multi-market, subsidy, Sudan
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Increasing Vegetable Production and Consumption in Africa:
Averting the Downward Trend of Malnutrition and Poverty

DETLEFVIRCHOW
AVRDC - The World Vegetable Center, Regional Center for Africa, Tanzania

Although vegetable production, marketing and consumption has the potential to con-
tribute significantly to the development of especially the rural and poor population in
Africa, its role is neglected in the nutritional and development discussions, especially
that of African indigenous vegetables. Consequently, the production and consump-
tion of vegetables in Africa is lacking far behind the world-wide average. Not only in
the consumption (which is less than the WHO/FAO recommended minimum uptake
of 200 g of vegetables/day/person), but also in the production of vegetables, Africa is
bringing up the rear by producing annually app. 50 kg of vegetables per capita, which
is less than half of the rate in most of the other regions of the world.

Based on the Asian experience, positive health and economic effects can be projected
by increasing vegetable consumption and production in Africa: Increased consump-
tion will reduce the devastating health effects of insufficient vegetable intake. In-
creased consumption will lead to an increase in production. Hence, an increase in
employment is forecasted through the high labour demand for cultivation as well as
the possibilities of food processing. Higher production and adding value to the pro-
duce on site will lead to increasing incomes for the producers.

These opportunities for Africa can only be yielded, if decision makers are willing to
invest to improve the vegetable production, marketing and consumption. To increase
the demand of vegetables, promotion and awareness raising has to take place, to in-
crease the supply, improved technologies have to be offered and propagated. These
investments will have a high return in improved health status of the population as
well as being a motor for economic development, thus breaking the downward trend
of malnutrition and poverty in Africa.

Keywords: Health effects, income and employment, pro-poor growth, value adding,
vegetable consumption and production
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Triticale Crop and Food Security, and Determinants Influencing
the Adoption of Triticale: Example from the Amhara Region,
Ethiopia
ASHENAFI GEDAMU

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

An average 5 million Ethiopians out of the current (2007) estimated population of
76 million, have been living in critical food deficits annually. As the country’s land
resources are exhausted and land productivity diminished due to severe land degr:
dation, new crop varieties and new technologies are required in order to increase
domestic agricultural production for meeting the basic requirements of the population
which is growing at a rate of over 2% p.a. In response to these fundamental prob-
lems of the sector and the deteriorating food insecurity situations, large numbers of
technologies have been generated for the last many years. However, the adoption c
new technologies by the small scale farmers which account 95 % of the total area
under crop cultivation in the country is quite limited. The adoption of new technolo-
gies by farmers under varying contextual settings is influenced by number of socio-
economic, institutional, and demographic factors of the farming households. In that
context, in particular triticale (Xriticosecale Wittmadkhas come into the focus since

the late 1990ies. Research results under taken in various districts of the Amhara Re
gion, show that the crop provides at least twice as much yield as the traditional crop
tef under similar agro climatic conditions and field treatments.

The study attemptd(1) to identify the factors that influence the decision by farmers

to grow triticale, and examines the food security effects resulted from the adoption of
the new crop in the Amhara regiof2) to address the question what factors influence
farmers’ to adopt the new crop, and how far tef could be substituted by triticale in
order to increase food production and thus ensure food security in the Amhara region.
As the preliminary results indicate the adoption of triticale crop is positively corre-
lated for example, with the demographic characteristics such as household size an
age of the household head; household labour; availability of extension services; farm
size and land tenure system.

The planned presentation aims to highlight the procedural methods used in the study
and discuss the preliminary outcomes.
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Food Safety Standards, Farm Size and Farm Worker Welfare in
Kenya

CHRISTOPHEHLERT!, HERMANN WAIBEL!, DAGMAR MITHOFER?
1Leibniz Universitat Hannover, Institute of Development and Agricultural Economics,
Germany
2|nternational Centre of Insect Physiology and Ecology (ICIPE), Kenya

Understanding the various mechanisms that influence welfare is an important factor
in the development debate. Taking the example of EurepGAP in Kenya this study
investigates the influence of private food safety standards on farm worker welfare
and its difference between small and large farms. This differentiation is increasingly

important on the background of concerns of decreasing smallholder share in horticul-
tural export production in developing countries. To understand, how such standards
influence worker welfare, Sen’s functionings and capabilities approach is employed,
which allows a multidimensional welfare assessment. Three basic functionings are
analysed to assess welfare: the functioning of being trained, the functioning of earn-
ing a decent income and the functioning of being healthy. The survey was conducted
in Kenya from June 2006 to October 2006. A two stage sampling procedure was
applied to draw a random sample of 316 farm workers on small and large scale Eu-
repGAP certified, as well as small scale non-certified farms. On basis of the collected
data, functionings were estimated using a Multiple Indicators and Multiple Causes

(MIMIC) structural equation model. The findings suggest that EurepGAP certifica-

tion has a positive impact on welfare, since workers on EurepGAP certified small

scale farms receive more training compared to workers on non-certified small scale
farms. At the same time, the higher amount of training received does not translate
into higher wages or better physical or health for workers on EurepGAP farms. When

comparing large and small-scale EurepGAP certified farms, large farms contribute
most to the functioning of earning a decent income, while the amount of training and

the health status of the workers do not differ significantly between these farm types.
Overall, the findings suggest that workers on large scale EurepGAP certified farms
obtain a higher welfare in terms of training and income compared to small scale cer-
tified farms and that the welfare is lowest in terms of the three functionings on non-

certified small scale farms.

Keywords: Capability approach, EurepGAP, farm scale, farm size, food safety stan-
dards, functioning, MIMIC
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Standards: An Imperative for Integration in Value Chains?
Evidence from Agricultural Producers in Honduras

INGRID FROMM, UTZ DORNBERGER
University of Leipzig, Small Enterprise Promotion and Training Program, Germany

The number of literature and research related to standards and the value chain anal
sis has increased in recent years. Producers from developing countries participatin
in value chains are increasingly required to conform to standards. These standard
can be set by international bodies (i.e. EurepGAP, 1ISO14000, SA8000 and HACCP)
or private sector lead firms. Because of the changes in food consumption patters ir
industrialised countries, standards have a greater role in international trade and cal
accelerate or impede the integration of small producers in value chains. There is ev
idence that the enforcement of standards leads to learning processes along the cha
Small-scale producers, in their interaction with local processors or exporters and inter
national retailers, have the possibility to acquire new skills and knowledge while com-
plying with standards. The type of trust relationship and power dependence among
the actors can determine the successful integration of firms in value chains. For this
purpose, 102 agricultural producers in Honduras were analyzed. These producers b
longed to the coffee sector (n=42), the horticultural sector (n=38) and the oil palm
industry (n=22). The research focused on determining whether the compliance with
standards had led to upgrading of internal processes and products in the firm in orde
to secure a better position in the value chain. It appears that the implementation of
standards has an effect on the upgrading activities of the firm, but only product up-
grading was significant. Furthermore, the role of standards in the integration process
of the firms was studied. The results indicate that firms that had complied with stan-
dards were more likely to have higher sales than firms that had not adopted any type
of standards. Firms implementing standards could also expect a positive impact or
the productivity and profitability. There was also a significant effect on the knowledge
gain and the position of producers in the chain. In the case of Honduras, the imple-
mentation of standards appears to be a critical factor in the integration of agricultural
producers in value chains.
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Identification of Food Safety Compliance Costs: A Case of Nile
Perch in Tanzania

DAMIAN M. GABAGAMBI
Sokoine University of Agriculture, Agricultural Economics and Agribusiness, Tanzania

Modern developments in technology coupled with increased income levels in devel-
oped economies have pushed their consumers to demand safe food stuff that is free of
health hazards. Standards and grades in food have evolved with primary objective of
providing internationally recognised information and quality assurance of food prod-
ucts on the market. However, the costs of compliance to the majority of smallholder
farmers and business people in developing countries are increasingly becoming hard
to bear.

In developing countries, the impact of compliance to trade is not clear as many firms
cannot differentiate them from the traditional quality costs. The situation is further
worsened by the fact that firms in developing countries are standard takers and not
standard makers.

Identification of compliance costs is important for several reasons. First, it is useful
to shed light on how these costs are divided into fixed and variable costs. Second,
the differentiated complying costs can be informative to the firms in calculating firms’
margin by illustrating the effect of compliance costs. Third, the identification can
assist firms in building arguments for government support in terms of public invest-
ments.

This paper is designed to demonstrate the intricacies of EU compliance costs for firms
in developing countries using Nile Perch in Tanzania as a case study. The implemen-
tation of EU food safety standards in Tanzania started in 1997 after the import ban
by European Union claiming that there was a threat of pathogens in fish from East
Africa. The import ban led to an amendment of the Fisheries Act 1970 to incorporate
food safety standards based on EU Directives (91/493/EEC).

Keywords: Compliance costs, EU food safety standards, Nile Perch, Tanzania
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Reappraising Ethiopian Forest Coffees: Prospects and Challenges
of Fair Trade Certification

TILL STELLMACHER?!, ULRIKE GROTE?, JORG VOLKMANN 3
lUniversity of Bonn, Centre for Development Research (ZEF), Germany
2|_eibniz Universitat Hannover, Environmental Economics and World Trade, Germany
3The Amber Foundation, Germany

Ethiopia is the worldwide origin of th€offea arabicagene-pool. The understory of the mon-
tane rain forests in South-western Ethiopia comprises naturally regenerating coffee populations
with a genetic diversity unique in the world. The high diversity in terms of genetic variety
and terrain-specific characteristics such as soil and microclimate provides the Ethiopian forest
coffees with a great potential of unique and outstanding flavour and aroma profiles ‘in the cup’.
This feature distinguishes Ethiopia from all other coffee producing countries where selection
processes led to great homogeneity of cultivars.

Local peasants traditionally collect wild coffee berries and sell them sun-dried to sebsabies, the
local merchants. Prices are extremely low and do not provide financial incentives to promote
production of good quality. Additionally, it is currently impossible to trace back whether coffee
originates from the forest or garden or plantation production instead.

A major trend in global coffee demand is the emergence of a differentiated coffee segment with
relatively high prices, like Fair Trade niche markets. In case of Ethiopia, it is argued that the
coffee sector must head away from standardised and mediocre coffees and transform its uniqu
ecological characteristics into a competitive advantage on the hard-fought world market. In this
regard, attempts have been made to design specialised value chains and labels for “Ethiopia
wild coffee”. However, in order to do justice to Fair Trade labelling standards, a set of principles
and criteria have to be met.

Based on qualitative interviews and primary data, this paper evaluates the performance of the
Fair Trade segment of the Ethiopian forest coffee sector with regard to the concrete context
found on the local level. Some of the major criteria of Fair Trade standards are evidently suit-
able to the conditions prevalent in the Ethiopian coffee forests, e.g. the focus on smallholder-
based production. Others, particularly infrastructural and institutional requirements are highly
difficult or even impossible to be met in local level reality. Additional challenges of the Fair
Trade niche market poses the criteria of traceability (geographically and with regard to pro-
duction systems), and inadequate picking and on-farm processing practices, leading to reduce
coffee quality.

Keywords: Biodiversity, coffee certification, Ethiopia, Fair Trade
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Milled Rice Physical Properties after Various Radio Frequency
Heat Treatment
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PAWELZIK 3, SUCHADA VEARASILP?

1Chiang Mai University, Postharvest Technology Institute, Thailand

2Chiang Mai University, Department of Agronomy, Thailand

3Georg-August-Universitit Gottingen, Department of Crop Sciences, Quality of Plant
Products, Germany

4Chiang Mai University, Department of Agronomy, Thailand

The purpose of this research was to study the effect of the radio frequency (RF) heat
treatment on the quality of milled rice cv. Khao Dawk Mali 105. The experiment was
conducted at the RF laboratory in the Postharvest Technology Institute, Chiang Mai
University, Chiang Mai (Thailand). Milled rice samples, each of 500 g, were treated
by the RF frequency at 27.12 MHz for 3 minutes at five different temperatures (room
temperature, 45, 60, 75 and 90°C, respectively). Milled rice quality was evaluated,
e.g. physical properties (grain colour, moisture content), cooking quality (hardness
and stickiness) and the processing quality (pasting properties, viscosity). SPSS was
used to analyse the variance of the data.

The results showed that treatment temperatures higher than 60°C affected the colour
of the milled rice, e.qg. lightness (L*-value) and yellowness (b*-value) increased. Also
the cooking quality was influenced to that effect that the kernel hardness increased
while the stickiness decreased. The pasting properties and especially the viscosity de-
creased too as they were determined by means of peak viscosity, through, breakdown,
final viscosity and setback. The RF treatment at 90°C caused the strongest changes in
milled rice quality. However, for most of the studied properties no significant differ-
ences were found if treatments at temperatures below 60°C were compared.

The results of our research are the first and need validation. Furthermore, for future
research the evaluation of the sensory quality should be included.
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Determinants of Adoption and Intensity of Use of Balanced
Nutrient Management Systems in Northern Guinea

ADEBAYO AKINOLA®, AREGA ALENE?, REMI ADEYEMO?!
1obafemi Awolowo University, Agricultural Economics, Nigeria
2|nternational Institute for Tropical Agriculture (IITA), Malawi

The balanced nutrient management systems (BNMS) project was introduced into the
northern Guinea savannah of Nigeria (NGS) to assist poor farmers to cope with prob.
lems of dwindling soil fertility. The project began in 1997 and it involved testing
of a technology package that includes the combined application of inorganic/organic
fertiliser (BNMS-manure) and soybean-maize rotation (BNMS-rotation). Demonstra-
tion trials started in 2000 in the region.

This study employed Tobit regression model to examine factors that influence the
adoption and intensity of utilisation of the soil enhancement technologies of BNMS
project in the NGS of Nigeria. Empirical results showed that0 % of the sample
households adopted at least one of the two components of the technology packages
the end of 2001, however, by 2004 the adoption of BNMS-rotation had reached 40 %
while that of BNMS-manure had reached 50 %. A number of factors such as access tc
credit, farmers’ perception of the state of land degradation, and assets ownership wer:
found to be significant in determining farmers’ adoption decisions on BNMS-manure
while off-farm income was found to be significant in determining farmers’ adoption
decisions on BNMS-rotation. Tobit decomposition results showed that new adopters
contributed to intensity of use more than existing adopters of BNMS-manure.

Results further showed that extension services, project activities of the International
Institute of Tropical Agriculture, and farmer-to-farmer technology diffusion channels
were the major means of transfer of BNMS technologies. Findings also showed that
BNMS-manure occupied 35 % of the total maize land, BNMS-rotation covered 12 %
of the total maize land, and inorganic fertiliser occupied about half of the total maize
land in the study area of northern Guinea savannah of Nigeria.

Keywords: Balanced nutrient management systems, manure application, Nigeria, ro-
tation, maize, soybean, inorganic fertiliser

Contact Address: Adebayo Akinola, Obafemi Awolowo University, Agricultural Economics,
Road 20d House 10 Obafemi Awolowo University Staff Quarters., 23436 lle-ife, Nigeria, e-mail:
aakinola2000@yahoo.com

179


aakinola2000@yahoo.com

Towards the millennium development goals: Innovation and adoption in agriculture and forestry

The Role of Farmer Training in the Diffusion of Biotechnology in
Cotton in China: A Multi-Period Analysis

LIFENG WU!, DIEMUTH PEMSLZ, HERMANN WAIBEL!
1Leibniz Universitat Hannover, Institute of Development and Agricultural Economics,
Germany
2WorldFish Center, Policy, Economics, and Social Sciences, Malaysia

This paper applies a “difference in difference” model to analyse the combined medium
term effect of the introduction of genetically modified cotton varieties and farmer train-
ing using the farmer field school approach. The model uses a combination of cross
section and time series data to measure the direct and indirect (exposure) impact of
farmer field schools (FFS) on major economic indicators such as yield and insecticide
use. Particular emphasis is given to explore the interaction between farmer educa-
tion and Bt-cotton. Data were collected from over 1000 farmer households in three
provinces in China, namely Anhui, Hubei and Shandong with the first two represent-
ing the Changjiang Cotton Region and the last one representing the Yellow River
Cotton Region.

The empirical results demonstrate significant impact of FFS on both yield increase
and insecticide reduction for trained farmers. Those impacts developed shortly after
the training took place and well sustained up to medium term. Substantial exposure
effect on pesticide use is also identified in the short term but found to have diminished
to some extent with the passage of time. No significant exposure effect on yield can
be concluded in this case. Another informative finding is the favourable interaction
between the farmer education and biotechnology. As an alternative to chemical pesti-
cides, Bt-cotton per se is found to contribute to a modest reduction in insecticide use
but no yield gains. When the FFS dimension was added to Bt-cotton cultivation, the
substitution of engineered Bt-trait to agrochemicals was catalyzed. Furthermore, con-
siderable productivity gains were achieved in the Bt-cotton plots managed by those
farmers who ever undertook FFS education.
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Agricultural Technology and Information Response Initiative
(ATIRI) in Kenya: Influence of Intrinsic Farmer-Group
Characteristics on Household Adoption of Demand-Led Improved
Agricultural Technologies

IMMACULATE NJUTHENDUMAZ, INGRID-UTE LEONHAUSER, SIEGFRIED
BAUER®
IKenya Agricultural Research Institute, Socioeconomics and Biometrics, Kenya
2Justus Liebig University, Nutrition Education and Consumer Behaviour, Germany
3Justus Liebig University, Project and Regional Planning, Germany

The United Nations in 2000 renewed the commitment to human development through the dec
laration of Millennium Development Goals (MDGs). The target population for the eight goals
is mainly the rural poor, whose principal economic activity, especially in Africa, is agricul-
ture. This makes delivery and adoption of relevant and improved agricultural technologies for
increased productivity and profitability, through innovative Research-Extension-Farmer link-
ages, critical to achieving the MDGs. However, Research-Extension-Farmer linkages in Kenya
as in most of Sub-Saharan Africa, require improvement. This paper examines the intrinsic
group characteristics that influence adoption of improved agricultural technologies in a group-
based demand-led approach; the Agricultural Technology and Information Response Initiative
(ATIRI), used by the Kenya Agricultural Research Institute (KARI) to catalyze agricultural
technology dissemination and adoption. To this end, 190 members out of a total of 494 mem:-
bers of 20 farmers’ groups from Nakuru District, Kenya, who used the ATIRI approach between
2000 and 2002, were sampled. Data analysis focused on the following intrinsic group charac
teristics: a) motivation to join and remain within groups; b) characteristics of group leaders;
¢) inter- and intra-group networking and communication behaviour; and d) groups’ organiza-
tional capabilities. Principal Component Analysis (PCA) using the Varimax rotation method
with Kaiser Normalisation was used to extract principle underlying components from the fac-
tors describing each characteristic. The extracted components formed the basis for subsequel
binary logistic regression analysis with adoption as the dependent variable. Significant and posi
tive coefficients were realized for: ‘regular change in leadersipigz 0.001); ‘group support to
education and training’(< 0.05); ‘groups’ capacity to provide agricultural inputs to members’

(p < 0.05); and, "information and advice from community leadegs<(0.1). The component
‘leaders with professional skills’ was significant € 0.1) but negative. These results suggest
that, groups which change their leaders regularly are better organized to also support adoptior
decisions among members; education and training of group members and provision of agricul
tural inputs encourages adoption; and that the involvement of community leaders contributes
to adoption of technologies. However, group leaders with professional skills do not necessarily
serve farmers’ groups well possibly because their commitment to the group is divided between
the group and other professional engagements.

Keywords: Adoption role, agricultural technology, demand-led approaches, farmer groups,
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Adoption and Diffusion of Fish Ponds in Malawi

SIMONE KRIESEMER, PATRICK GROTZ, VOLKER HOFFMANN

University of Hohenheim, Department of Agricultural Communication and Extension,
Germany

In face of a growing world population and declining fish stocks through overfishing,
aquaculture can play a key role through the provision of high value protein affordable
to poor people in developing countries. This situation is particularly true for Malawi
whose problems and promises of fish farming development are representative for sut
Saharan Africa. Yet, the full potential of fish farming is far from being realised in
Malawi although enough suitable dambo land (wetland on flat plateaus) is available.
The purpose of this study was twofold. Firstly, to identify perceived driving forces that
lead to adoption of fish farming in earthen ponds in Malawi and inhibiting forces that
hamper their sustainability and spread. Secondly, to compare farmers’ situations in
Malawi and Cameroon in view of the potential for future development of fish farming.
Everett ROGERS’ (2003) ‘variables determining the rate of adoption’ are used as
analytical framework and a farmer typology is constructed based on Susann KLUGE
(2000) and BARTHON and LAZARSFELD (1955).

Semi-directive interviews with fish farmers for qualitative and quantitative data collec-
tion were used. General patterns of decision-making processes and important driving
and inhibiting forces were determined. Interviews with local experts provided back-
ground knowledge, completed the picture and helped to critically reflect preliminary
results.

The outcome is the understanding of fish farmers’ perceptions and decision-making
through the analysis of fish farming as an innovation taking into account i.e. its farmer-
perceived attributes. Based on representative farmer cases, the relative advantage
fish farming will be considered with the comparison of gross margins of alternative
dambo crops. The typology of fish farmers in selected areas of Malawi is used to
explain the current development of fish farming from a sociological point of view. In
addition, the latest official Malawian aquaculture statistics are analysed in a compre-
hensive and critical manner.

The results will be discussed in view of recommendations for future promotion strate-
gies.

Keywords: Adoption rate, aquaculture, diffusion rate, driving and inhibiting forces,
fish farming, Malawi, relative advantage

Contact Address: Simone Kriesemer, University of Hohenheim, Department of Agricultural Communi-
cation and Extension, Stuttgart, Germany, e-nmalriesemer@cgiar.org

183


s.kriesemer@cgiar.org

Towards the millennium development goals: Innovation and adoption in agriculture and forestry

Implications of the New Land Law in Mozambique on Collective
and Individual Ownership and Natural Resource Management

ELISABETH GOTSCHI, BERNHARD FREYER
University of Natural Resources and Applied Life Sciences, Institute of Organic Farming,
Austria

The reform of the land law in Mozambique established new forms of land ownership,
two are relevant to groups, associations or rural communities: (1) collective registra-
tion of land, i.e. a community/group registers former communal land and obtains a
land title, (2) the continuation of traditional allocation of community land through the
traditional leader. While the law considers both forms as equal in case of land disputes,
practical implications for groups and communities vary significantly, especially from
women. Though individual land titles have also been established under the new law,
it is not practicable for rural households. Land ownership for smallholder farmers in
Mozambique thus remains a complex issue of individual and collective entitlements.
The aim of this paper is within the context of poverty reduction and secure access to
land as a basis of livelihoods of smallholder farmers in Mozambique. Two case studies
of Buzi district position the new land law within the contented theoretical debate on
collective land ownership and assess in how far new forms of collective ownership
are a chance to engage in collective action, and provide new opportunities of income
generation for local people. However, long-term impacts of collective ownership in
respect to potential exploitation and consequent to deterioration of natural resources
are often disregarded.

The first case presents farmers associations who registered their land. As a group,
members access new technologies which modify traditional practices of natural re-
source management (NRM).

The second case presents a rural community that has registered their land. One impli-
cation of obtaining a land title is to be entitled to 20 % of the taxes that the government
imposes on external actors that exploit natural resources, such as wood or forest prod-
ucts, from the region that is under the title of the community.

Legalizing land of groups and communities is often supported and financed through
development projects. In areas of scattered settlement patterns social relations are
based on kinship ties. Group and community development processes are important
to consider to ensure equitable, sustainable and socially acceptable development out-
comes.

Keywords: Communities, gender, Mozambique, natural resource management, col-
lective ownership
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Assessment of Past and Present Soil Conservation Initiatives in
Nigeria, West Africa

BIRTE JUNGE, ROBERT ABAIDOO, DAVID CHIKOYE
International Institute of Tropical Agriculture (IITA), Nigeria

Non-adapted land use practices as well as the lack of inputs inevitably lead to soil
degradation that has already become the most critical environmental problem in Sub
Saharan Africa. Consequences are reduced soil quality and productivity resulting
in declining crop yields and lower income of the rural population. There is an ur-
gent need to develop effective soil resource managements that reverse the degradatic
trend in order to sustain soil productivity and enhance food security. Research on soll
erosion and conservation has already been done for many years in different parts o
West Africa including Nigeria. But in view of increasing soil degradation, there is a
need to review existing soil conservation practices and come up with comprehensive
soil conservation strategies for the West African savannah. Earlier initiatives have
resulted in a range of on-farm and off-farm technologies. However, no information is
available on their efficiency, their adoption and perception by farmers as well as on
their costs and benefits.

This assessment study started in 2006 to identify current initiatives and their effective-
ness including sociological, technological, and economical aspects. An extensive liter
ature review was conducted including scientific (universities, ministries, non govern-
mental organisations) and digital resources to get information about past and preser
research and performance of soil conservation in Nigeria. Furthermore, pilot villages
where different types of conservation technologies were/are installed in the field were
visited and interviews with stakeholders and farmers were made in order to study the
adoption of conservation technologies (adoption barriers, adaptation to the initiatives,
and perceptions of impact). Based on the results, the most promising soil conservatior
technologies for the savannah are identified contributing to an enhanced soil resource
management in Nigeria.

Keywords: Adoption, assessment, Nigeria, soil conservation, sub-saharan Africa
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Demand Estimation of Subsistent Farm Households in the Dry
Land of the Sudan: Almost Ideal Demand System Approach

TARIG GIBREEL, SIEGFRIED BAUER
Justus Liebig University, Project and Regional Planning, Germany

It is found to be stubborn in the case of developing countries to estimate demand
functions because of unavailability of reliable time series data. As a consequence
of extensive household cross-sectional surveys, many academic persons estimated
expenditure elasticities and disregarded the price elasticities. Undoubtedly, results
from such partial analysis might not be very dependable for development policy plan-
ning. This paper presents estimates of the almost ideal demand system (AIDS) for
bundle of consumed goods by farm household in western Sudan, to investigate the
effect of prices as well as household characteristics on their consumption patterns.
Primary data were collected from 139 farm households by means of structural ques-
tionnaire. Using data on expenditure shares and prices, a Seemingly Unrelated Re-
gression (SUR) was used to estimate the model for the total surveyed sample as well
as for three categories of farm household on the basis of farm size. However, variables
other than income and prices like aggregate household size, location, age and educa-
tion level of the household head, were found to have important roles in determining
the consumption patterns. Two-stage budgeting and separability procedure was ap-
plied to the total expenditure allocation. Six food commodities were considered for
running the AIDS. Compensated and uncompensated own and cross price elasticises
were calculated by using the estimated parameters. The study results revealed a signif-
icant negative influence of the family size on expenditure allocated to health, clothing
and education. Moreover, the calculated expenditure (income) elasticises showed that
clothing, health and education were found to be luxury good and services. On the
other hand, an income increase showed a negative effect on food expenditure, whilst
positively influenced expenditure on health, education and clothing. To conclude, re-
sults from this study have confirmed that the smallholder households have the highest
budget share of food in total expenditure among the different three farmer categories
and the big share went for cereal and edible oil.

Keywords: Dyland, household demand, western Sudan
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Impact Pathways Assessment of Research for Development
Programme: A Dual Purpose Cowpea Breeding Programme of the
International Institute of Tropical Agriculture in Northern Nigeria

ANNITA TIPILDAL, HENDRIK EGELYING?, NIELS K £RGARD
Linternational Institute for Tropical Agriculture (IITA), Foi Denmark, Nigeria
2Danish Institute for International Studies, Natural Resource Management, Denmark
3Copenhagen University, Department of Life Sciences, Denmark

The primary focus of agricultural research and extension in Africa is technology generation and
dissemination. Despite prior critiques of the shortcomings of this approach, the consequence:
of such activities continue to be measured through the number of technologies developed anc
introduced into the supply chain. Impact assessments of these programmes have taken val
ous forms from simple to complex, and may involve inputs from different disciplines. Where
impact assessment was carried out on the livelihood outcomes of farming communities; such
approaches have focused on the total number of adopters and by the household and system fz
tors influencing adoption. In addition to this, quantitative estimates of varietal adoption rates,
economic value of crops and livestock are used. On occasions this work has been broadene
to look at wealth, income distribution and other social outcomes of research activities. How-
ever, there has been comparatively little analysis of the processes and pathways that gave ris
to these outcomes despite the importance in understanding the pathways of different types o
agricultural technologies on poverty reduction and natural resource use. For example wher
high economic rates of return are estimated, there is often no serious analysis to understan
why on occasions research gives rise to high rates of return and other occasions to low rates o
return.

Conventional impact studies are able to document the improved seed technologies; howeve
where agricultural programs have combined this with knowledge systems such as soil conset
vation practices, input management, natural resource management, it becomes harder to trac
adoption barriers and attribute impact. Examining impacts processes and impact pathways o
different types of agricultural technologies can guide future research in ways that will make
the greatest contribution to poverty reduction. If technological innovation is seen as a discrete
step - introducing new technologies rather than process substantial risks may also be introduce
into the system through socio-economic gap-widening or decreased agroecosystem resilienc
This paper seeks to use a case research in northern Nigeria to understand impact process al
pathways of international research for development projects on poor small holder farmers.

Keywords: Impact assessment, international research, natural resource management, povert
reduction, sustainable livelihoods, cowpea breeding
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Technology Adoption in Aquaculture in Developing Countries:
Genetically Improved Tilapia in the Philippines

DIEMUTH PEMSL!, THONGPORNTONGRUKSAWATTANAZ, HERMANN WAIBEL 2

IworldFish Center, Policy, Economics, and Social Sciences, Malaysia
2| eibniz Universitat Hannover, Institute of Development and Agricultural Economics,
Germany

Freshwater aquaculture is becoming more important as a source of food and income,
especially for small-scale producers in developing countries. One of the most com-
mon freshwater species is tilapi@reochromis niloticusthat originates from Africa

but was introduced into many Asian countries in the 1970’s. Tilapia can be produced
with low costs and under low input management. However, cultivated tilapia fish were
commonly small and hence yields and returns are low. This was mainly attributed to
poor genetic status of farmed tilapia stocks because of poor broodstock management
ensuing inbreeding and introgression of undesirable genes. To increase profitability,
a selective breeding effort coordinated by the WorldFish Center started in 1988 un-
der the Genetically Improved Farmed Tilapia (GIFT) project in the Philippines. This
paper analyses the response to the resulting GIFT strain (improved variety) among
cage culture operator in several lakes in the Philippines. The research is an adoption
study that goes beyond the conventional adopter versus non-adopter paradigm. We
interviewed 300 tilapia operators in late 2006 in the provinces Laguna and Batangas.
Adoption is modeled as a dynamic and recursive process where adoption, dis-adoption
and re-adoption can occur in the context of a rapidly changing institutional environ-
ment including the emergence of new technology suppliers. The models facilitate the
identification of impeding and stimulating factors of GIFT adoption. Results show
that first time adoption and adoption intensity are driven by similar factors. These
include the size of the operation, location factors, information exchange as well as
experiences with alternative technology. The decision about cage area allocation to
GIFT is adversely influenced by experiences with tilapia production and scale of op-
eration. In addition, training and external source of fingerlings other than own hatch-
ery strengthen the decision to retain the technology. The paper shows that unlike in
agriculture where technology supply systems are well established, the lower level of
regulation in aquaculture technology development at the national level may lead to
inefficiency of technology supply and high levels of uncertainty.

Keywords: Adoption models, aquaculture, Philippines, tilapia
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Effects of the Interaction of Migration, Financial and Social
Capital on the Adoption of Agricultural Innovation and on Social
Stratification in Central Sulawesi (Indonesia)

BJORNSCHIPPERS, JANA JUHRBANDTZ, HEIKO FAUST!, STEFAN SCHWARZE?,
JAN BARKMANN 2
1Georg-August-Universitat Gottingen, Institute of Geography, Germany
2Georg-August-Universitat Gottingen, Department of Agricultural Economics and Rural
Development, Germany

The adoption of cacao agroforestry in mountainous Central Sulawesi is a key process for
poverty alleviation at the community level with ambivalent social effects. Furthermore, ca-
cao agroforestry expansion leads to deforestation of uplands at and beyond the border of Lore
Lindu National Park (LLNP), one of a few little-disturbed core areas of the Wallacea biodiver-
sity hotspot. We knew from previous studies that Buginese migrants acquire land around LLNP
predominantly via purchase while autochthonous households acquire land mainly by forest con
version. We argue that the adoption of intensive agroforestry systems results in deforestatior
and social stratification via an iteration of financial capital- and personal capital-driven land ac-
quisition and agroforestry intensification by Buginese migrants, and social-capital and poverty-
driven forest conversion by other inhabitants. We test this hypothesis using census data of 78
households (2005) from three contrasting villages {Cleists).

Atthe inter-village level, Bulili—a village in the agronomically more valuable, more flat Palolo
Valley- has the highest percentage of Buginese inhabitants (43.7 % vs. 14.9% and 0.6 %), the
most intensive cacao production (e.g., only 1.7 % extensive ‘forest cacao’ vs. 7.4 % and 15.4 %)
and on average the best-off inhabitants{0.002). In general, Buginese migrants occupy the
better, more flat land (often at or near valley bottoms) while other inhabitants possess, on aver
age, more steep uplands< 0.001). This is the result of the Buginese quest for high value land
outside mountainous LLNP. The Buginese stem from economically more advanced southern
Sulawesi where intensive cocoa production is well-known. Migrants of other ethnicity lacking
this background do not possess more flat land (all migramts:0.148). Locals are willing

to sell their land including extensive cacao plots because they command the social capital to
convert forested uplands even inside LRNIn contrast, Buginese moving to intensified, petty
capitalist-type surplus production are rarely in need to sell land. Facilitated by lacking knowl-
edge on intensified cacao agroforestry, and because proceeds from land sales are often us
for culturally mandated status consumption, a creeping spatial and economic marginalisation
of the non-Buginese inhabitants is observed: Predominantly, poorer, non-Buginese household
are found on the steeper uplangs< 0.001).

Keywords: Cacao agroforestry, cultural factors, ethnicity, marginalisation, migration, national
park, poverty alleviation, social stratification, uplands
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What Means Sustainable Development for German Development
Cooperation?

CHRISTOPHKOHLMEYER, KARIN FOLJANTY

Federal Ministry for Economic Co-Operation and Development (BMZ), Global Food
Security, Germany

Since the 1992 Earth Summit in Rio de Janeiro in particular, the term “sustainabil-
ity” has been an omnipresent buzzword. It has in fact become the guiding vision of
national and international politics. German development cooperation works at three
levels to attain the goal of sustainable development: internationally, together with the
partner countries and within Germany.

International agreements help create the framework for efforts to protect the envi-
ronment and make sustainable use of resources. Within partner countries, German
development cooperation support concrete activities to protect the environment and
share natural resources more equitably. And in Germany, awareness-raising activities
improve public understanding of the relationship between development and environ-
mental protection.

For practical development cooperation, sustainable development means:

- supporting sustainable economic growth in partner countries, in order to alleviate
poverty and disparity (pro poor growth);

- ensuring equality of opportunity, between rich and poor, North and South, women
and men,;

- utilising natural resources for the benefit of humanity today such that they are pre-
served for future generations.

Sustainable solutions to complex development questions are not available off the rack.
This is why a mix of different types of interventions is used, including policy advisory
services, technical and organisational consultancy, and financing. German develop-
ment cooperation operates at government level, and also cooperates with civil society,
private sector, the local population and other bilateral and international donors.

Keywords: Earth summit, German development cooperation, pro poor growth, sus-
tainable development
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SUSTAINET - Networking for Sustainable Agriculture to Combat
Hunger

MATHIAS BRAUN, CHARLOTTE HAEUSLER, LEA HERBERG
Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ), Division 45 Agriculture,
Fisheries and Food, Germany

“SUSTAINET - Sustainable Agriculture Information Network” aims to systematically evaluate,
communicate and disseminate successful approaches and concepts of sustainable agriculture
selected pilot regions.

In developing countries, 75 % of the poor live in rural areas. Agriculture is their main source
of income. For the purpose of poverty reduction, agriculture is therefore pivotal. SUSTAINET
has identified sustainable examples of good agricultural practices which are capable of bringing
about a lasting reduction in rural poverty, and which have the potential for scaling up.

The goals of SUSTAINET are to demonstrate the importance of sustainable agriculture for
poverty reduction and global food security; to scale up promising pilot approaches and ensure
that they no longer remain one-off solutions; and to engage in political lobbying in order to
establish firm foundations and enabling conditions in the national context.

SUSTAINET networks have been established among institutions at local, regional and interna:
tional level. SUSTAINET is composed of a German network and three further networks in the
pilot regions of India, Kenya/Tanzania and Peru/Bolivia.

In Germany, members of the network include both state institutions (the German Federal Min-
istry of Food, Agriculture and Consumer Protection (BMELV), the Federal Ministry for Eco-
nomic Cooperation and Development (BMZ), Deutsche Gesellschaft fiir Technische Zusamme
narbeit (GTZ) and the German Council for Sustainable Development) and non-governmental
organisations (Brot fiir die Welt, Deutsche Welthungerhilfe and Misereor).

As a first step, the network selected examples of good practices in sustainable agriculture. Its
local partners evaluated the pilot projects using a self-assessment tool developed in the cours
of SUSTAINET. They wrote up their success stories during a Sustainet-Writeshop. The results
have then been published in a book series: Sustainable Agriculture - A pathway out of poverty
for the rural poor (available at: www.sustainet.org).

Furthermore an analysis matrix to assess the scaling up potential of the selected good agricu
tural practices was developed.

Through SUSTAINET local and international communication structures and networks have
been established. These are the basis for the active exchange and strategy dialogue with ke
actors based in the partner countries or involved in German and international development
cooperation.

Keywords: Good agricultural practices, network, poverty reduction, scaling up, sustainable
agriculture
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Seed of Hope for Rural South Africa: Bringing Innovations to
Communities and Institutions

PIER PAOLO FICARELLI

Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ), Strategic Corporate De-
velopment Unit, Germany

Ten years after the end of the Apartheid regime, large part of the black South African population
still lives in utter poverty. The rural-urban divide mirrors the dualistic nature of the South
African economy, which underpins the structural cause of poverty in rural areas.

Between 1997 and 2006, GTZ together with the South African Government in the Limpopo
Province has institutionalised Participatory Development Approaches (PDA) to better respond
to the economic and social development needs of impoverished communities. The project has
focused on the development of models for agro-based economic development, matching the
availability of local resources, building on social capital and strengthening local organisational
capacity and representation.

A range of social and technical innovations were introduced to rural communities and institu-
tions. This was achieved through developing competencies of people, expanding service capa-
bilities of organisations and setting new policies in institutions. The project is an example of
Capacity Development, the methodological thread that distinguishes GTZ work in international
co-operation.

Projectinterventions have facilitated change at the interface of communities and service providers,
a pillar in any client-oriented service delivery system. This was realised by taking different
stakeholders from research, private sector and civil society in “round tables”. Through new
service platformségricultural innovations from research benefited farmers. A PPP model and
market linkages facilitated the commercialisation of local produce to bring concrete economic
improvements to farmers.

Visible results have been obtained. 300 field extension officers were trained over a period
of 2 years through a learnership. More than 1000 community self-help groups have become
more effective through the establishment of co-ordination bodies at village level. The Limpopo
Smallholder Farmer Association represents the interests of smallholder farmers and partners
with the Department of Agriculture in service delivery. Today, more than 1000 smallholders
produce certified seeds and market them through a co-operative. Other innovations in basic
animal health, soil fertility management and conservation farming were also successfully dis-
seminated.

Ownership of the required organisational changes was anchored into the Departmental organ-
isational systems. This has allowed the learning made in Limpopo to be replicated in other
provinces of South Africa.

Keywords: Capacity development, community-based seed provision, demand-led service de-
livery, agricultural innovation system, local organisational development, participatory develop-
ment approaches, South Africa
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Biodiversity and Development in Strategic Colombian Eco-
Regions - The Colombian Orinoco Region

FERNANDO GAST!, HERBERT FROMBERG?

Linstitute Humboldt, Director General, Colombia
2Deutsche Gesellschaft fiir Technische Zusammenarbeit (GTZ), Colombia

As a response to the imminent degradation of biological resources in the Colombian Orinoco re-
gion, the Alexander von Humboldt Institute of Biological Research (IAvH) with the support of
the German Cooperation Agency (GTZ) and other international, national and regional agencies
started the Orinoco project in 1997. The projects objective is to foster knowledge, sustainable
use and conservation of biodiversity in the Orinoco region, through the design and execution of
a Regional Plan of Action in Biodiversity.

The study area of the Orinoco Region Project encompasses the Orinoco River watershed ol
the Colombian side, that comprehends approximately 347.060ckmprising a diversity of
landscapes, ecosystems, species and human groups. This region hosts 600 species of bir
about 200 mammals, and a large water reservoir, considering that about 30 % of the Colombiar
water springs and runs in the Orinoco region.

In this initiative, governmental and non-governmental institutions participated in the table, such
as the regional environmental authorities (Corporinoquia and Cormacarena), the University of
the Llanos (Unillanos), The American Tropics International Foundation (Unitrpico), Javeriana
University, the Omacha Foundation, the Green Horizon Foundation, the World Wildlife Fund-
Colombia, GTZ. The coordination was bestowed by Humboldt Institute.

During the five years of the projects execution, significant advances were achieved. The main
accomplishment was the formulation of a Regional Plan of Action on Biodiversity for the
Colombian Orinoco region watershed for 2005-2015, as a navigation map for the managemen
of biodiversity in the region. Additionally, the project renders an important breakthrough in
magnifying, systematizing, and diffusing knowledge about the Orinoco region through the de-
sign and implementation of information tools, biological and production systems characterisa-
tions, the use of biodiversity by local communities, the increase and strengthening of biological
collections including the sounds and tissues bank and the implementation of a regional infor-
mation system on biodiversity. Commercialisation activities for the promotion of biodiversity
goods and services were performed with local communities and the analysis of policies and
biodiversity valuation took place.

Finally, around the regional project and the strengthening of institutions and local population
in the acknowledgment of biological resources, concrete contributions to human well being are
in place.

Keywords: Biodiversity, biological collections, local communities, Orinoco
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Margarine from the Rain Forest — Income Generation through a
New Non Timber Forest Product

JOERGAMEND?, ToBIAS STOLZ2, IDOWU AJiBOLUS

1Consultant, Nigeria

2German Technical Cooperation, Employment-oriented Private Sector Development Pro-
gramme (EoPSD), Nigeria

SUnilever, Project Novella, Nigeria

Allanblackia floribundds a tree thriving in the rain forests of West Africa. The seeds
contain valuable oils which can be used as raw material in margarine production and
other food related processes. So far the seeds and the timber are hardly used thus
income from the collection of seeds could supplement household income of rural
farmers. Alternative sources of income are scarce for them and the limited range of
agricultural crops produced make them very dependent from seasonality and market-
ing agents.

The common procedure for land clearing before the season is still slashing the under-
growth, cutting trees indiscriminately and burning. Introducing a non timber forest
product (NTFP) and therefore giving tidlanblackiatree a value might open new
income possibilities and the potential for increased sustainability through the integra-
tion of this tree into existing farming systems.

A public-private-partnership (PPP) between the German Technical Cooperation (GTZ)
and the two multinational companies Unilever and Shell support the establishment of
a sustainable supply chain for the NTRPanblackiaseeds in Nigeria.

Unilever guarantees the purchase of all seeds delivered at a preset price. GTZ mo-
bilises potential seed collectors and helps them develop to become competent busi-
ness partners for the Unilever purchasing structure and adhere to social, ecological
and quality criteria.

In 2005 anAllanblackiatree inventory was carried out in Edo State. In a pilot phase 50
communities were selected in early 2006, potential collectors trained and a purchasing
structure established.

Conflicting messages about farm gate prices kept motivation low and only little pro-
duce was delivered to the collection points.

For the upcoming 2007 season prices are adjusted and increased by more than 60 %.
Operations will be extended to 3 more states and more than 300 communities in total.
First results will be available by mid 2007.

Keywords: Allanblackia income generation, Nigeria, NTFP, PPP
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The Developmental Effect of Food Aid, with a Special Inference to
Social Capital: A Comparative Study of Food Aid Recipient and
Non-Recipient Villages in Northern Ethiopia

ERMIAS HABTE
University of Bonn, Institute Food and Resource Economics, Germany

In today’s world close to 800 million people live in a state of hunger. In the MDG's,
boosting external aid is one of the major incentives made available by donors. How-
ever aid effectiveness has been in the spotlight for several reasons. Despite a de-
creasing trend at the global level, food aid continues to be a significant component of
development assistance to Ethiopia.

Food aid provision aims at either consumption smoothening or as a long-term devel-
opmental resource in food for work (FFW) activities. The normative argument is
that participation in FFW enhances the capital stock of households by rebuilding their
asset in the aftermath of production shock and (when pre-emptive arrangements are
made) food aid provision guards households from depleting their productive asset.
Nevertheless, this study argues that food aid does not similarly affect all aspects of
capital stock. The research particularly attempts to gauge the unintended effects of
food aid on social capital by making comparative analysis between food aid recip-
ient and non recipient villages. Social capital, defined by the networks and norms,
determines an essential component of society’s capacity to positively interact and col-
lectively change their living environment. There is a growing consensus that high
level of social capital transforms into functional capital.

The research draws information from a structured survey in 175 rural households of
selected villages in northern Ethiopia and several focus group discussions held with
leaders of formal and informal institutions. Preliminary results indicate that long-term
food aid recipient households are endowed with less social capital compared with their
non-food aid receiving counterparts. While both village experience similar levels of
network type and density, in specific measures, the non-recipients are socially better
interactive, less conflictive and exhibit higher group and personal trust. Besides, non-
recipient households are also more resilient to production and consumption shocks in
difficult times. The empirical work is indicative of the need to have a second look at
food aid policy in general and its operational programming in particular. A possible
way forward could be empowering the traditionally existing networks to play more
roles in food aid targeting and delivery activities.

Keywords: Ethiopia, food aid, social capital
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Value Chain Development from a Livelihoods Perspective: A
Multi-Chain Approach for Coffee and Cacao Producing
Households in Central America

DIETMAR STOIAN, JASON DONOVAN
Tropical Agricultural Research and Higher Education Center (CATIE), Center for Com-
petitiveness of Ecoenterprises (CeCoEco), Costa Rica

Over the past years, approaches to value chain development have increasingly been advocat
by research and development institutions worldwide. It is argued that the integration of small-
holders and their business organisations in value chains holds the potential to generate add
tional employment and income and hence reduce rural poverty. Recently, however, there has
been growing concern that value chain development may not reach the poorest of the poor, o
fully deliver the expected results in those cases where they have been directly involved. In
this paper we argue that effective pro-poor value chain development requires the adoption of
a livelihoods perspective. Based on examples from coffee and cacao producing households i
Belize, Guatemala, Honduras, Nicaragua, Costa Rica and Panama we show that virtually all
of them pursue diversified livelihood strategies by combining subsistence with market-oriented
agriculture and carefully balancing on-farm with off-farm income sources. Coffee and cacao
are important, though not necessarily the principal sources of income. Rather, coffee and ca
cao related activities relate to diverse agroforestry systems that yield a number of products anc
services geared towards subsistence and the market. Value chain development approaches
cusing exclusively on coffee or cacao usually fail to account for diverse livelihood activities
and may require disproportionally high investments of family labour and financial resources
in the related production systems. We propose a multi-chain approach to supply and value
chain development that helps elucidating the involvement of the rural poor in multiple liveli-
hood activities and identifying opportunities in related supply or value chains. Our analysis
reveals that though there are opportunities for developing coffee and cacao value chains, ther
are also a number of “secondary” chains (e.g., beans, maize, fruits and horticultural products)
that deserve investment. Careful analysis of the diverse options and the respective trade-offs ¢
household and community levels help tailoring the design of interventions that lead to more in-
clusive development. For Central American coffee and cocoa producers we propose moderat
interventions in “secondary” supply chains, in addition to major interventions in the coffee and
cacao chains, with the aim of increasing livelihood security and reducing poverty among rural
smallholders.

Keywords: Cacao, Central America, coffee, livelihoods perspective, multi-chain approach,
supply chain, trade-off analysis, value chain
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Contests as a Tool to Enhance Farmer Innovativeness and Sharing
of Information for Sustainable Farming: A Case for Uganda

PETER LUSEMBO!, AHMED K YAMBADDE -K YEYUNE?, HEINZ LOOS?

IMukono Zonal Agricultural Research and Development Institute, National Agricultural
Research Organisation, Uganda
2National Agricultural Research Organisation (NARO), Uganda

A farmer contest was organised among 23 Farmer Research Groups (FRGs) during
implementation of a pilot project on Integrated Rural Resource Management (IRRM)
in Central Uganda. The FRGs were made up of 135 and 186 farmers from sub-
counties of Kayonza and Wakisi, respectively. The major objective of the contest
was to foster farmer innovativeness in water harvesting techniques, soil and water
management and facilitate exchange of knowledge and information among farmers.
During planning, key stakeholders (farmers, NGOs, opinion leaders, extension agents
and researchers) brainstormed to develop the contest theme, guidelines, criteria for
judgment and prizes. The agreed theme was Sustainable Farming Practices and In-
novations for optimum Productivity While Conserving the Natural Resource Base.
Evaluation was at three levels. First, FRGs (most of which had 10-16 members)
identified the best three farmers, using their own criteria. In phase two, sub-county
Evaluation Committees were elected and sensitized to develop criteria to screen out
the best 10 performing farmers from each of the sub-county. During phase three,
the Project Contest Evaluation Committee (composed of all the stakeholder repre-
sentatives) was instituted to make final contest judgment and award prizes. During
the contest process innovations were identified and farmers showed that they could
engage in productive agriculture using readily available resources. Given the innova-
tiveness exhibited in soil and water management practices by participating farmers, it
was evident that under proper guidance farmers can enhance sustainable agricultural
production with minimum external inputs. The three-level evaluation of the contest
facilitated exchange of knowledge, as farmers visited fields far from their areas of
operation The final day of the contests attracted a cross section of the communities
and enabled farmers and other stakeholders to exchange knowledge and learn from
one another. The enthusiasm shown by many observers including political leader-
ship pointed to fact that contests can be a tool for enhancing farmer innovativeness
in sustainable agricultural production, including organic farming. It was concluded
that contests are an alternative avenue through which knowledge, farm practices and
technologies can be shared among farmers.

Keywords: Evaluation, farming systems, soil management, water management
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NECOFA Kenya Initiative to Inculcate Positive Attitudes in the
Youth Towards Sustainable Management of Food, Agriculture and
Environment

SAMUEL MUHUNYU?, SAHLE TESFAR
INetwork for Ecofarming in Africa (NECOFA), Kenya Chapter, Kenya
2International Centre North South Dialogue (ICNSD), NECOFA International, Germany

Network for Ecofarming in Africa (NECOFA) is a community based NGO promoting Eco-
farming: Ecologically and Socially Sustainable Land Management. NECOFA is committed to
empowering communities to rediscover themselves; to scale up and out positive values of sus
tainable development that is based on minimum external inputs and rich social-cultural heritage
NECOFA is supported by Capacity Building International (InWEnt) of Germany.

To achieve sustainable development, it is important to invest and integrate the youth in de-
velopment activities. The current generation is utilising and managing the environment and
biodiversity on “lease” from future generations. It is therefore important to equip young people
with knowledge and skills for sustainable management and utilisation of food, agriculture and
the environment.

The NECOFA Kenya initiative in this regard involves school gardens and is being piloted in 2
primary schools (Michinda and Mukunyai) in Molo district.

Project objectives :

i. To influence and enhance interests and concern for “good,” “fair” and “clean” food in the
growing youth.

ii. To provide hands-on experience for the youth in food production and conservation of the
environment.

iii. To provide the youth with a platform for sharing/accessing information with others locally
and internationally.

iv. To multiply (bulk) planting materials in the schools for neighbouring communities thereby
strengthening collaboration/partnership between schools and the community.

v. The school garden projects become learning/demonstration centres for the community anc
other school youth.

To make the initiative enjoyable and interesting for the youth, the project has additional activ-
ities for the school club members i.e. the game of tenniquoit; exchange visits; newsletter and
access to computer/internet.

The youth have shown great enthusiasm in this project and have trained fellow students, teact
ers and parents. They have also made presentations/exhibitions during public forums -fooc
fairs, field days and agricultural shows. The schools are demonstration centres and source o
planting materials e.g. trees seedlings for the community. The initiative is being replicated in
other schools in the district and beyond.

Keywords: Ecofarming, school project
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An Analysis of Collective Action in Forest Plantation
Establishment by Forest User Groups

HTUT YIN MIN, JURGEN PRETZSCH

Technical University of Dresden, Institute of International Forestry and Forest Products,
Germany

The research target is to describe and analyse critically the Community Forestry
Projects in Myanmar. Community Forestry Instruction (CFl) was issued by Forest
Department in 1995. The major aim is to promote the community initiative reforesta-
tion and conservation at the local level. The Forest Department and NGOs have been
trying to assist the targeted communities to establish the forest plantations in the dry
zone of Myanmar. The local people formed Forest User Groups and established the
forest plantation in accordance to CFl. The rehabilitation of marginal land through
community based forest plantation is valuable for local people. The members receive
the forest products for their subsistence economy while agricultural production has
been diminishing under a long run land degradation process. The major issues are
strengthening of FUGs and to obtain secure property rights from the local govern-
ment.

Strong institutional arrangements are one of the basic factors for successful commu-
nity based forest plantation establishment. Within the context of institutional arrange-
ments, the research focuses at the motivational factors of the members. The members
contribute their time, labour and materials to the forest plantation establishment. The
contribution to the forest plantation and decision making arrangements are different
by wealth strata within the FUGs. After establishment the forest plantation, the mem-
bers receive the products from their communal forest and share within the members.
The research investigates the economic and political equity by wealth strata within
the FUGs. Equity plays key role for the establishment of the community based for-
est plantation and it facilitates to the financial efficiency and sustainability of forest
plantation in the dry zone of Myanmar.

Keywords: Community Forestry Instruction, decision making, Forest User Group,
property rights, sustainability
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What Can we Learn from Country Comparisons of Investment in
Farmer Education? The Case of Farmer Field Schools in Cotton
in China, Pakistan and India

PIYATAT PANANURAK !, SUWANNA PRANEETVATAKUL 2, HERMANN WAIBEL®3
1| eibniz Universitat Hannover, Economics and Managment, Germany
2Kasetsart University, Department of Agricultural and Resource Economics, Thailand
SLeibniz Universitat Hannover, Institute of Development and Agricultural Economics,
Germany

In this paper we present the results of the multi-country analysis of the impact of

farmer training on the productivity of cotton and the in China, India and Pakistan.

Data were collected under a project-specific impact assessment scheme which ir
cluded a baseline survey in pilot areas and an impact survey in the year after the
training, i.e. the first year that the training participants were able to apply their new

knowledge and practices in their own fields. Hence the measured impact can be cor
sidered as conservative as the learning and practice change effect would develop ove
time.

Since panel data were available the methodology developed to assess training impax
was a single period “difference in difference” model. Dependent variables included in

the models were pesticide cost, yield, gross margin, and environmental effects using
the environmental impact quotient (EIQ).

Results show that there are considerable differences in the effect of training among the
three countries. Generally the productivity effects are higher in countries with lower

yields such as for example in Pakistan. The major influencing variables are training
quality and the initial level of farmer education. The results suggest that investment
in farmer education can be efficient if the target population is well chosen and quality

can be assured.

Keywords: Cotton, environmental impact, impact assessment, IPM, productivity
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Conservation of Peruvian Terraces through Intensification and
Diversification - The Role of German Students in the Process

MARCO OTTO!, FRANK BLUMEZ, THOMAS NEHLS?
1TU Berlin, Department of Climatology, Germany
2TU Berlin, Department of Soil Science, Germany

Peru is widely known for its impressive terraced landscapes built by ancient cultures
like the Inka. Laraos, 100 km southeast of Lima, situated at 3500 meters a.s.l. is one
of very few sites where people still use terraces as their ancestors did for centuries.
Throughout history the community established a complex social system of sharing
hard work, scare water resources and harvest. Like elsewhere, this unique system
is endangered due to globalisation. The main threat to conservation and sustainable
use of the terraces in Laraos is migration due to low income of agricultural work.
Subsistence farming based on potato and corn became less lucrative to young local
population. As a consequence, the population dropped dramatically and 20 % of the
terraces already vanished due to eroded irrigation systems or terrace walls.

The “Laraochuinos” together with a student group from Berlin and Lima, worked on
strategies to preserve the terraces which have an economic and intrinsic value. To-
gether with the farmers, main threats to the terrace system and actions needed to
address them were investigated. Participatory methods based on theatre, work shops,
and interviews were used by the students. Especially the theatre plays on legends en-
couraged public discussion. Threats and strategies to confront them could be named,
hierarchal ordered and communicated (e.g. to emigrants in Lima). The “Laraohuinos”
discussed solutions in workshops on land tenure, water distribution and irrigation and
on diversification of products. As a result, concrete actions have been taken in the
agenda of the municipality.

With the help of external students the public could be sensitized and motivated. Thereby
the students acted as initiators and participants at the same time. As a not material-
istic interested party they where accepted in the whole process as moderators and as
guestioners because of still being students. This position allows students to play a per-
fect facilitator role in the participation processes. Furthermore, because of the high
number of students communication became an intensive group dynamic process.

Keywords: Agro-biodiversity, Andes, migration, participation, Peru, students, ter-
races, theatre
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Wealth, Livelihood Transitions and Poverty in Northern Lao,
PDR. Why Targeted Development Interventions are Needed

KENDRA LEEK!, MICHAEL HAUSER!, DOUGLAS WHITE?
lUniversity of Natural Resources and Applied Life Sciences (BOKU), Department of Sus-
tainable Agricultural Systems, Austria
2|nternational Centre for Tropical Agriculture (CIAT), Colombia

Rural communities in northern Lao PDR are highly dependent on natural resources
such as land, soils, water and forests for income and subsistence living. This is par
ticularly true for the uplands where high rural population densities and poverty rates
prevail. Numerous factors, including population growth, new market opportunities,

and the implementation of government policies on land use, are changing rural peo
ple’s access to natural resources. Against this background, research was undertaken
examine how livelihood strategies have changed between different wealth categorie:
and in relation to resources access. In 2006, focus group sessions and semi-structure
interviews were conducted in a case study village in Oudomxay Province. Results
show significant changes in livelihood strategies and associated land uses over th
last 10 years. The cultivation of upland rice and the raising of livestock, although

still important, have decreased; while strategies such as the cultivation of lowland
rice, sesame and maize have emerged and increased. Other strategies have also

come more important, such as the cultivation of puak muak, paper mulberry (posa)
and rubber trees. The density of puak muak and posa trees have decreased withi
the forest but increased on domesticated plots. There are adoption disparities of ce
tain livelihood strategies between wealth categories. For example, people within the
richest wealth category tend to cultivate more lowland rice and were the first to adopt
this strategy. In addition, the access to certain natural resources also differs betweel
wealth categories. For example, the majority of the agricultural land of the richest

wealth category is located closer than that of the other wealth categories. Changes il
access to natural resources have also occurred such as land is acquired differently du
to the implementation of land allocation polices enforced by national and local gov-
ernments. To address the priorities and capacities of families within different wealth

categories, targeted development interventions are required that support livelihood
transitions.

Keywords: Lao PDR, livelihood strategies, natural resources, poverty
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Participatory Research and Land Use Management in the Atlantic
Rainforest Biosphere Reserve: The Case of the Tobacco Farmers
in Atalanta - Santa Catarina - Brazil

BEATRICE NOWOTNICK
Brandenburg University of Technology Btu Cottbus, Faculty of Environmental Science,
Chair of Soil Protection and Recultivation, Germany

Brazil is the world’s largest tobacco leaf exporter and the second biggest producer.
Almost all of it is grown in the south of Brazil, including the state of Santa Cata-
rina (SC). There, tobacco farming has established itself as the main "cash crop” of
predominantly small-scale, family-run farms that are part of an integrated production
system. This has been associated with land degradation, poverty and health prob-
lems. Although Brazil has enacted stringent environmental regulations, enforcement
is extremely difficult because of the large number of tobacco farmers contributing to
deforestation. The uncontrolled cutting down of native wood to cure tobacco is the
major cause for man-induced land degradation in the region.

This study was carried out within the framework of reforestation activities performed,

in Atalanta (SC), by APREMAVI, a local NGO promoting forest conservation by
fostering alternative forms of land-use for rural landowners. Current land use man-
agement practices as well as farmers’ living conditions were investigated in-depth.
Socio-economic problems were assumed to be the fundamental root of environmental
degradation. Therefore, emphasis was given to integrating social science components
into research on land-use management in order to understand the social dynamics that
underlie the process of degradation.

The study demonstrates that successful reforestation and land-use changes on private
properties rely on active involvement of the beneficiaries in each step of the process.
A dialogue between farmers, practitioners and environmental scientists in which the
participants’ problems, views, expectations, and fears are expressed is imperative.
Through this approach, a process of reciprocal trust, respect and learning set in mo-
tion farmers’ self-critique and rethinking concerning the use and protection of private
land in the Atlantic Rainforest. The main achievements of this work were the changes
in attitudes of farmers that are prerequisites for a movement towards better socioe-
conomic and environmental conditions. Final recommendations on further research
and suggestions for improving land-use management on the local level in the Atlantic
Rainforest Biosphere Reserve are provided.

Keywords: Atlantic Rainforest, communication, land use management, participation,
reforestation, tobacco cultivation
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Climate Vulnerability, Local Knowledge and Adaptation to
Climate Impacts in Peru

CORINNE VALDIVIA 1, ROBERTOQUIROZZ, FRANK SPERLING®, ROBERTO
VALDIVIA 42, LENKIZZA ANGULO®, DIANA SIETZ?
LUniversity of Missouri, United States of America
2Centro International de la Papa, Peru
3World Bank, United States of America
4Centro de Investigacién de Recursos Naturales y Medio Ambiente (CIRNMA), Peru
SIntermediate Technology Development Group (ITDG), Peru

In the face of global change, development progress in Peru is significantly influenced by the
high climate vulnerability. Thereby, climate conditions in northern Peru are dominantly influ-
enced by El Nifio, while in the Peruvian Altiplano El Nifio effects are superimposed on the
highly variable climate. In the context of rural development, community assessments delivered
important insights on diverse local climate knowledge and adaptation options. Communities
in Northern Peru mainly associate climate risks with major El Nifio events, while in contrast
communities in the Altiplano relate El Nifio events largely to the northern Peruvian coast; not
to their own situation.

The ability to cope with climatic hazards depends on livelihood assets and the ability to diver-
sify income sources. Particularly in the Altiplano, the possession of livestock is an important
coping strategy, since credits are difficult to access and monetary resources are limited. Comn
munal support systems and share cropping also play an important role in reducing climate
vulnerability. Assessments with community members led them to identify strategies they could
develop on their own, and strategies that would require outside support.

In order to improve rural livelihood conditions, climate risk management can play an essential
role. For example, climate forecasts have the potential to support communities’ decision mak:
ing in improving their agricultural production. However, current communication formats are
limited as they are not well integrated into the local knowledge networks and decision-making
processes. In order to be successful, the local understanding of El Nifio effects needs to be
better taken into account. Furthermore, climate information systems should reflect the interest
of the communities in learning more about their disaster risks and strengthening early warning
capabilities for floods, droughts and other hazards, which in the case of the Andes requires
focusing on local scale forecasts.

Climate change is altering the exposure of rural areas to weather related hazards, often exa
erbating already existing vulnerabilities. Spatial analysis of vulnerability to specific climatic
risks can provide further entry points for adaptation. Given the importance of climate sensitive
sectors for rural development progress, climate proofing of development processes is urgently
needed through a pro-active management of current and future climate risks.

Keywords: Adaptation, climate vulnerability, local knowledge, Peru
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Ethnobotanical Survey of Medicinal Plant Species Used by
Traditional Midwives in Cotacachi, Imbabura Province, Ecuador

SuSY ALEJANDRA PINOS BARRETO!, RAINER SCHULTZE-KRAFTL, VOLKER
HOFFMANN?

LUniversity of Hohenheim, Institute for Crop Production and Agroecology in the Tropics
and Subtropics, Germany
2University of Hohenheim, Institute for Social Sciences in Agriculture, Germany

This study was conducted in Cotacachi, Ecuador. The aim was to establish a relation betweer
the conservation of some wild plant species and traditional healing practices of Cotacachi mid-
wives, as well as the impacts of that relation on the rural development strategy of Union of
Farmers” and Indigenous Peoples’ Organisations from Cotacachi (UNORCAC).

Cultural and biological diversity are seen as two sides of the same coin, thus, with the actual
cultural and environmental changes both are being lost. Women play a key role in the conser
vation of wild species that are of high importance to the poor since they are a source of food,
energy, fibers, feed and medicine. Such species require little inputs and they scope with the
multi-task duties of women and their responsibility for the sustainable livelihood of the family.
Midwife members of a group called “Jambi Mascaric” were interviewed, in order to gather
information related to the plant species that they use. Based on those interviews traditional
healing practices, diseases and other special conditions influenced by the Andean cosmovisio
were identified. Follow-up interviews allowed gaining an insight about the local classification
system of plant and animal species.

There is a direct relation between traditional healing practices of midwives in Cotacachi and
the conservation of some wild plant species. Because of this, midwives of Cotacachi play a key
role in the preservation of local knowledge and biodiversity in the study region. Their role is
also necessary to achieve the goal of UNORCAC members: “development with identity”.
Further studies are recommended related to population density and distribution of wild species
It is also recommended to increase the sample size and include midwives from other areas
Based on that cultivation of the most threatened species could be attempted.

The study concludes that in today’s global economy, indigenous people are vulnerable to rapid
economic and cultural change and a better understanding of their traditional ways, including
traditional uses of plants, could point to strategies to diminish the negative impacts of that
change.

Keywords: Biodiversity, traditional knowledge, midwifes, traditional healing practices, wild
species
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Climate Change Affects Traditional High-Altitude Fruit
Production Systems in Oman

EIKE LUEDELING, JENS GEBAUER, ANDREAS BUERKERT

University of Kassel, Organic Plant Production and Agroecosystems Research in the
Tropics and Subtropics, Germany

The high-altitude fruit production systems of Al Jabal al Akhdar in Oman are unique

in that they represent the only horticultural systems of the country, where farmers suc-
cessfully grow temperate tree and shrub crops together with subtropical ones adapted
to cool temperatures. To characterise the climatic conditions prevailing in the oases
of this region, we investigated four oases along an elevation gradient from 1030 to
1950 masl. At the oases of Al ‘Ayn, Qasha’ and Masayrat ar Ruwajah, temperatures
were measured at half-hourly intervals over a full cropping year, and interpolated
for Salut, a fourth settlement at an intermediate altitude. At all oases, all trees were
counted and classified according to species, climate preference and approximate chill-
ing requirement.

From temperature measurements at the oases, we calculated the chill hours (temper-
atures below 7.2°C) at each location, and correlated these to daily measurements of
minimum temperature from the nearby weather station at Saig. From this correla-
tion and historical temperature records at Saiq, seasonal chill hours for winters were
estimated from 1983 to 2007.

Temperatures varied strongly with altitude, with mean annual temperatures of 24.7°C
at the lowest and 18.7°C at the highest oasis. The lowest system was dominated by
date palmsPhoenix dactyliferd..) and tropical species, whereas at the highest loca-
tion pomegranate${inica granatuni..) and rosesRosa damascenill.) prevailed.
Long-term temperature records indicated that the number of chill hours decreased
markedly over the past 24 years. In our view, this decline is the most likely cause for
the almost complete crop failure of pomegranate, peRatnus persicd..) and apri-

cot (Prunus armeniacd..) in the oases at intermediate altitude and very low yields

of peach and apricot at Al ‘Ayn during the season of 2005/06. The rate of decline in
chill hours is alarming, with the annual total at Al ‘Ayn decreasing by 17.4 hours per
year, from 1047 hours in 1983/84 to less than 350 hours in all winters between 2003
and 2007.

Keywords: Oman, chilling requirement, climate gradient, oasis, pomegranate
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Traditional and Exotic Vegetable Diversity in the Field and on the
Plate of Women in two Different Agroecological Zones of Rural

Tanzania
GUDRUN B. KEDINGY, BRIGITTE L. MAASS?, DETLEF VIRCHOW®, MICHAEL
KRAWINKEL !
Ljustus Liebig University, Institute of Nutritional Sciences, International Nutrition, Ger-

many
2Georg-August-Universitat Géttingen, Institute for Crop and Animal Production in the
Tropics, Germany
3AVRDC - The World Vegetable Center, Regional Center for Africa, Tanzania

A high level of agrobiodiversity, which provides important nutritional diversity is a valuable
resource in supplying the necessary nutrients for a health-oriented human diet. Moreover, tradi
tional foods, particularly vegetables, are usually more nutritious compared to exotic alternatives.
Despite this, traditional vegetables are still neglected in research and development.

In a study on diversity of both traditional and exotic vegetables, the production, gathering,
and consumption of vegetables of 291 women were studied by interview. This research was
performed during both dry and rainy season in three different rural districts (Muheza, Kongwa,
Singida) situated in two different agro-ecological zones of Northeastern and Central Tanzania.
Vegetable diversity produced and consumed by women was influenced not only by agro-ecologi
zones but also by seasonality, the distance of consumers to urban centers, and individual pre
erences. Consequently, vegetable diversity used over the whole year varied to a great exter
among the three districts researched (Muheza about 70, Kongwa 35, Singida 20 different veg
etable types). The mean number of vegetable types consumed per woman and week varie
among districts and between dry and rainy season (Muheza dry 6.6 / rainy 7.8; Kongwa 4.9 /
6.1; Singida 6.1/ 5.4). Similarly, the daily amount of vegetable consumed also varied (Muheza
dry 210g / rainy 140g; Kongwa 300g / 230g; Singida 290g / 280g). Women in Muheza district
with the highest vegetable diversity available, consumed the lowest amount of vegetables.

In general, traditional vegetables were consumed more often and also in a larger quantity thar
exotic vegetables because of the distance of consumers to urban markets and exposure to exo
types. However, it remained open if exotic vegetables are eaten instead of or additionally to
traditional ones.

This study identified factors influencing production and consumption of vegetables. Further
work is needed to compare the impact of both vegetable variety and traditional versus exotic
vegetable consumption on the health of women, especially in terms of micronutrient supply.

Keywords: African traditional vegetables, Tanzania, vegetable consumption, vegetable diver-
sity, exotic vegetables
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Hodgsonia heteroclitaHook. f. & Thomson (Cucurbitaceae) - A
Neglected Oil Plant in Southwest China and its Relationship with
the Weaver Ant Oecophylla smaragdina

JENNIFERLINN SCHREITER!, GERHARD LANGENBERGER, JOACHIM HELLER!,
JOSEFMARGRAF

LUniversity of Applied Sciences Wiesbaden, Faculty of Geisenheim, Germany
2University of Hohenheim, Agroecology in the Tropics and Subtropics, Germany
3Tianzi Biodiversity Research & Development Centre, China

Hodgsonia heteroclitas a traditional oil plant used in former times as a Non Timber Forest
Product (NTFP) by the mountain tribes of Southwest China. In the 1960s it was identified by
Chinese scientists as promising a commercial oil plant because of its oil content of up to 77 %
in its large seeds. Many experiments for cultivation were conducted but interest in the plant
faded due to difficulties in cultivation and management. Juvenile plants obviously do not stand
full exposure to sunlight which makes the species problematic for mono-cropping systems.
Additionally, the species is dioecious and, so far, it is not possible to distinguish between the
young male and female plants. The management is further challenged by the drupaceous fruit
characteristic, which is unique in Cucurbitaceae and makes extraction of the seed laborious.
The huge loss of rainforest due to rubber cultivation in Southwest China creates a need for bio-
diversity protectionH. heteroclitaprovides a good example of how protection can be promoted

by 'rediscovering’ traditional useful plants which are endangered due to habitat loss. As a liana
the species is well-suited to be integrated in a diverse forest garden system. Additionally, it
shows a distinct ant-plant association with the Asian weaveDanbphylla smaragdinavhich

is well-known for its outstanding predatory power and can be used for natural pest céhtrol.
heteroclitaprovides glands for the ants containing nutritional fluid as well as suitable habitat to
build nests. Furthermore, the liana builds natural bridges for the ants to distribute between the
trees they should protect, but this does not affect the trees by overgrowing or strangling them.
In a forest garden system with fruit trees, the 'tree-liana combination’ can therefore contribute
to sustainable harvests of oil-seeds as well as of fruits without the application of insecticides,
which makes the species especially interesting for organic farming schemes.

Currently, propagation and large scale integration into orchards and secondary forests are con-
ducted in Xishuangbanna to protéttheteroclitaand to prepare it for potential future markets.

Keywords: Agroforestry systems, ant plant, biodiversity conservation, forest gardens, natural
pest-control, neglected crops, NWFP, organic farming

Contact Address: Jennifer Linn Schreiter, University of Applied Sciences Wiesbaden, Faculty of
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Agricultural Biodiversity: Lessons from the Smallholder
Traditional Farming Systems of the Central Rift Valley Province
of Kenya

RICHARD ONWONGA®, BERNHARD FREYER?, WALTER WENZEL?, JOYCE
LeLe”

IMinistry of Agriculture, Agroforestry and Soil Fertility, Kenya

2University of Natural Resources and Applied Life Sciences (BOKU), Inst. of Organic
Farming, Austria

3Egerton University, Department of Crop, Horticulture and Soils, Kenya

Agricultural biodiversity (Agrobiodiversity) is a consequence of human activity, that in turn,
depends on it for providing food and other natural resource-based goods. The present stud
gives examples from the Central Rift Valley Province of Kenya on how smallholder farmers
preserved, maintained and utilised both planned and associated biodiversity on their farms. A
total of 36 farmers, 12 from each study site (Gilgil, Lare and Molo), were selected for a detailed
agrobiodiversity (crops, weeds, trees/shrubs, biotopes and livestock) analysis during the long
and short rain seasons of 2004/2005. Semi-structured questionnaires, observations and fari
transect walks were the tools used for data collection. Weed, tree/shrub, biotope and crop
diversity were determined using Shannon-Weaver diversity index (H) and an index of crop
diversification (ICD).

About 13 different crops were grown per site with maize, Irish potatoes and intercrops (maize/be
maize/lrish potatoes, maize/lrish potatoes/beans and irish potatoes/beans) being the major croy
grown across sites. The ICD was significantly high during the long rain season. A variety of
weed species were identified on crop fields vBtdens pilosaPennissetum calendestinuand
Conyza bonariensidomineering across sites. In total, 31 (Gilgil), 22 (Lare) and 27 (Molo) dif-
ferent tree/shrub species were recorded W@thvillea robustapredominant across sites. The

H for weeds and tree/shrub species was high.b) for all sites. Biotopes varied from site to

site but the hedgerow, with highest species diversity, and field margins were the most frequent
biotopes. Cattle, sheep, goats, and chicken were the principal livestock kept at each site.

The chief benefits of agrobiodiversity were food and financial security, besides provision of
construction materials, medicines, organic fertilisers, fuels, livestock fodder and nutrient cy-
cling. Based on the diverse types of crops, livestock, weeds, trees and shrubs and the presen
of biotopes on farm, the smallholder farming systems were ecologically sustainable.

Research and extension efforts ought to be directed towards the promotion of conservatior
and sustainable use of agrobiodiversity. Additionally, lessons should be drawn from the green
revolution of the 70s, which nearly wiped out the traditional farming system of production and
by extension agrobiodiversity.

Keywords: Agrobiodiversity, biotopes, green revolution, Kenya, smallholders
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Mapping of the Distribution and Abundance of the Key Plant
Species, Serious Invasive Weeds in the Galapagos Islands
(Ecuador), and Development of a Management Strategy against
these Invasive Weeds

VICTOR PATRICIO RUEDA AYALA , ROLAND GERHARDS
University of Hohenheim, Institute for Phytomedicine, Germany

On the Galapagos Islands, invasive plants are of high threat to both agricultural and
natural habitats, causing therefore damage to the welfare of farmers and native fauna
and flora species, hence tourism and inhabitants. Approximately 475 species of intro-
duced plants were found in the Archipelago. Quini@&¢thona pubescehslephant

grass Pennisetum purpureumblackberry Rubus niveys guava Psidium guajava
passion fruit Passiflora edulis and saucoitharexylum gentryiin the agricultural

zone of Santa Cruz are identified as the most severe invasive plants. The protected one
(Park area) is also threatened by them. Several methods of controlling these plants are
being attempted though, including chemical and biological control. Basic informa-
tion on the distribution of these species is required to plan eradication programs and
to identify reasons for invasions. A tentative plan of mapping these species has been
developed by the Galapagos National Park, were the above mentioned species were
identified. Nevertheless, a validation of the results is required. Consequently, this
research is proposed with the aim to map the spatial distribution and abundance of
those alien plants on Santa Cruz Island, and contribute to validate the previous results.
A mobile GIS connected to a Handheld GPS is used for plotting. Sampling territo-
ries in patches of invasives are randomly established to take measurements of plants
abundance, occurrence, and to determine interactions with native species. Informa-
tion about plants biology, competitive ability and phenology are also to be collected
in a literature review. The analysis of data will be done with Open Jump software
with General Public License (GPL); a multilayer analysis with all the available shape
files will be performed. Existing information and Geo-referenced maps of the islands
will be provided by the cooperation partners PNG and CDRS. The results will be
presented to the management authority of the Galapagos National Park, for further
control and removal actions. Expected results are the determination of the competi-
tiveness of invasive over the native flora, interaction with the ecosystem, prediction of
future possible appearance and to propose a further work for ecological control of the
species.

Keywords: Competitiveness, endemic, Galapagos islands, Geographic Information
System (GIS), invasive plants, mapping
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Influence of Land Use System on Diversity and Abundance of
Insects in Akure Forest Reserve, Ondo State Nigeria

SUNDAY ADEDUNTANY, THOMAS OFUYA2, JOSEPHFUWAPE!
IFederal University of Technology, Forestry and Wood Technology, Nigeria
2Federal University of Technology, Crop, Pest and Soil Management, Nigeria

The study was carried out to assess the effect of land use system on insect diversit
and abundance. Three land use (fallow land, cocoa agroforestry land, and untouche:
forest land) were selected for field work within Akure forest reserve. An hectare block
were centrally demarcated in each of the forest type. The block was divided into
twenty plots of 20 mx 20 m in size. Ten plots where randomly selected where insects
collection and enumeration of tree took place. The enumeration entails identification
of all woody plants with diameter at breast height (dbh) of at least 10cm. Monthly
collection of insects with sweep net and hand peaking were used in each selected plo
A total of 13,578 insects were collected and identified from the three land use: 5,182
from fallow land, 5,884 from cocoa agro forestry land and 2,492 from untouched
forest land. The identified insects belonged to a total of 30 families and are distributed
among 15 orders. Within fallow land a total of 5,184 insects belonging to 8 orders and
46 families; while cocoa agro forestry land consist of 5,884 insect that are distributed
within 10 Orders and 50 families; and untouched forest land contain of 2,490 insects
distributed within 10 orders and 56 species. The families and order with highest
number of individual insects are Lepidoptera (4,000) and Orthopetera (1,260). These
insects are mainly defoliators. Shannon-weaver diversity index for insects species for
the three land use system were 2.306, 2.448, and 3.622 for fallow land, cocoa agrc
forestry land and untouched forest respectively. There was a significant difference
in tree species diversity in the habitats. The species with highest frequency in the
studied habitats The species with highest frequency per hectare is Cordia platythrse
(6) in fallow land, cocoa (50) in cocoa agroforestry la@dltis zenkerin untouched
forest land.

A total of 14 26, and 41 species of tree were identified in the fallow land, cocoa
agroforestry land and untouched forest respectively.

Keywords: Agroforestry, defoliator, diversity of tree species, cacao, fallow
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Evaluation of Agrobiodiversity and its Effects on the
Sustainability of a Wheat-Cotton Cropping System in Iran

ABDOLMAJID MAHDAVI DAMGHANIY, ALIREZA KOOCHEKR
1Shahid Beheshti University, Department of Agroecology, Environmental Sciences Re-
search Institute, Iran
2Ferdowsi University of Mashhad, Faculty of Agriculture, Iran

Biodiversity which is a necessity of sustainable agriculture can provide species that
can act as natural enemies for biologic control or genes for increasing crop resis-
tance to biotic and abiotic stresses. Improvement of biodiversity by introducing crop
species which have functions similar to off-farm inputs, reduces agroecosystem de-
pendency and increases its self-sufficiency and sustainability. In order to evaluate
the agrobiodiversity of a wheat-cotton cropping system and its effects on ecological
sustainability, a survey was conducted in Khorassan province (eastern part of Iran).
Agrobiodiversity indicators were growing other crops than wheat and cotton, planting
forage legumes, green manure and livestock presence and diversity in the farm. The
data were collected from Neyshabour, Bardaskan and Ferdows using 518 question-
naires. Results showed that only 7.9 and 1.4 percent of farmers grow forage legumes
and green manure, respectively. 78 percent of farmers grow at least one other crop
than wheat and cotton. 47.5 percent of farmers have one or more kinds of livestock in
their farms which are mainly considered for family consumption. Results also proved
a significant correlation of all agrobiodiversity indicators with ecological sustainabil-
ity in this cropping system. The present study showed that improving sustainability
of wheat-cotton cropping systems through enhancing agrobiodiversity in Iran needs
a multidimensional struggle by farmers, researchers and policy-makers in which re-
searchers should conduct experiments in order to determine suitable plant species and
cultivars for introducing to these farming systems as forage legume or green manure.
Second, education and extension attempts should be done to make farmers familiar
with several benefits of forage legumes and green manure and agronomic practices
for their production. Finally, policy-makers should facilitate the atmosphere by sup-
porting smallholder farmers in introducing new crops and animal husbandry through
financial support, providing machinery and education as well as subsidy to pioneer
farmers.

Keywords: Agrobiodiversity, forage legumes, livestock, sustainability, wheat, cotton
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Genetic Diversity of Mansonia altissima(A. Chev.) and
Triplochiton scleroxylon(K. Schum) in an Agroforest Scenario in
Akure Forest Reserve, Nigeria

AKINDELE AKINNAGBE, OLIVER GAILING, REINER FINKELDEY
Georg-August-Universitat Gottingen, Institute of Forest Genetics and Forest Tree Breed-
ing, Germany

Problems of too much pressure on land for the production of food and wood for the in-
creasing population have made it mandatory to look into various ways of maximising
the uses of forest land in different parts of the world. Under this high demand for land,
the system of shifting cultivation which has been practised from time immemorial in
Nigeria can no longer support the needs of farmers. As a result of this, agroforestry
practices such as Taungya and “on-farm tree” approaches have received increased :
tention in recent times. However, genetic inventories of the tree component of these
practices are missing. In the present study, genetic diversity of two important Nigerian
timber species namelylansonia altissimandTriplochiton scleroxylongrowing in

an agroforest land in Nigeria were assessed. For this purpose, fresh leaf samples ¢
Mansonia altissimavere collected from a Taungya Farm whilgplochiton sclerox-
ylonleaves were collected from a farmland with scattered “on-farm trees”. To serve
as control, fresh leaf samples of the two tree species were also collected from an olc
Permanent Sample Plot (PSP) which represents a primary forest. The genetic divel
sity was assessed using Amplified Fragment Length Polymorphism (AFLP) markers.
For Mansonia altissimaout of a total of 108 scorable bands, 40 were polymorphic
(37.0%). Its gene diversity which was very low in both Taungya farm and Primary
Forest were 0.0418 and 0.0305 respectively. In cag&ipfochiton scleroxylonout

of the total of 134 scorable bands, 113 were polymorphic (86 %). Its gene diversity
in the Primary Forest was 0.2192 while in the farmland with “on-farm trees”, its gene
diversity was 0.2175. These results reveal that trees on agroforest lands show simila
levels of genetic diversity as those in the primary forests. In essence, agroforest land:
could be reservoir of valuable genetic resources.

Keywords: AFLP, agroforestry, genetic diversityJansonia altissimaon-farm trees,
taungya,Triplochiton scleroxylon
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Botanical Characteristics, Yield and Chemical Compositions of 4
Varieties of Sorghum bicolorMoench under the Humid Tropical
Climate in Southern Thailand

ONG-ARGE INSUNG
Rajamangala University of Technology Srivijaya, Nakhonsithammarat Campus, Thai-
land

The research was conducted in 2 consecutive trials to study the botanical characteris-
tics, yields and chemical compositions of 4 varieties of sorghum, i.e. Native sorghum;
Khek noi (Nt-KN), Commercialized sweet sorghum (Com-SS), Klangdongl hybrid
sweet sorghum (Hyb-KD1) and Nameun hybrid-sweet sorghum (Hyb-NM), planted
under the humid tropical climate at Nakhonsithammarat campus, Rajamangala Univer-
sity of Technology Srivijaya, southern Thailand. The first trial coped with the study of
the botanical characteristics of 4 varieties of sorghums. Sorghums were planted in a
5 x 10 m plot until the cutting ages at three stages, i.e. flowering stage (F), milk stage
(M) and dent stage (D). The plants were cut for study of the botanical characteristics
and yields. The experimental units were allocated according to th8 Eactorial
experiments in Randomised complete block design. It was found that the Hyb-NM
provided the highest yield, number of leaves, height of stem, stem diameter, and leaf
weight (p < 0.01). The Hyb-KD1 had the longest inflorescep({ 0.01), whereas the
Com-SS provided the highest weight of the inflorescent (0.01). The second trial
coped with the study of the influences of varieties, cutting age and the preservative
methods on the pH, the neutral detergent fiber (NDF) and on the acid detergent fiber
(ADF) of ensiled plant. The plants at different cutting ages from the first trial were
used for ensilage with 4 different methods i.e. non-ensiled (NE), ensiled without any
additives (E), ensiled with molasses (EM), and ensiled with molasses and inoculums
(EMI). The experimental units were arranged according to tkel84 Factorial exper-
iment in Randomised complete block design. It was found that the Hyb-KD1 had the
highest NDF contentf < 0.01). The ensilage method affected the NOi~( 0.01)

but not the ADF content > 0.05) of the ensiled plants. All ensilage methods pro-
vided good silage quality with a pH range from 3.58 to 4.05. This research result
implies that sorghum for animal feed can be cultivated well under the humid tropi-
cal climate in the south of Thailand. The yield and quality of the sorghum depends
on the varieties. Preservative method by ensilage improved the quality and utility of
sorghum for the ruminants.

Keywords: Botanical caracteristics, chemical composition, preservative methods,
sorghum, yield components
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Comparative Studies of Allometrical Parameters of Cashew Trees
in Northeast Brazil

ARISOA MAMPIONONA RAJAONAY, SANDRA MARIA GUIMARAES CALLADO?,
MARC J. J. ANSSENS
LUniversity of Bonn, Agricultural Research and Resource Management in the Tropics and
Subtropics, Germany
2University of Bonn, Institute of Crop Science and Resource Conservation, Tropical Crop
Production, Germany

The Anacardium occidentalé. is native to Latin America and has its primary cen-
tre of diversity in Amazonia and a secondary one in the Planalto in Brazil. In the
Northeast region of Brazil, areas of more than 650 000 ha are planted with cashew
These areas represent 86,59 % of the national production of cashew, in the states c
Ceara, Piaui, Rio Grande do Norte as main producers. Cultivation system of cashev
in Northeast Brazil comprises the common cultivation: “Cajueiro Comun”, reproduc-
tion cutting: “Cajueiro Atipico” and precocious plants: “Ando Precoce”. Productivity
was found to be associated with leaf area and internode length. It was reported tha
trees with excessive vegetative growth and long internodes bore less than those witt
slow or medium vegetative growth and conclude that high yield was associated with
medium internode and moderate vegetative growth. It will be assumed that growth
is essential but should not be favoured in cashew plantation to have a high yielding
tree. The aim of the study is to use allometry to compare and evaluate the size of
cashew trees and its consequences within different cashew plantation types and ul
der different socio-ecological conditions in Ceara and Piaui. It will contribute to the
improvement of cashew cultivation system in Northeast Brazil, in order to increase
the production level. First, farming system and activities of farmers in Ceara and
Piaui will be studied through a household survey including associated crops or ani-
mals. Then, cashew characterisation will be based on field measurement of cashe\
tree and on biomass partitioning. Finally, allometric parameters will be studied to
determine the optimum plant canopy conferring high yield in cashew plantations. In
addition, we will assess the market situations and identify other factors contributing
to the production of cashew in these regions.

Keywords: Allometry, Anacardium occidentaléNortheast Brazil, cashew
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Element and Heavy Metal Concentrations of Some Fern Species at
Phu-Soi-Dao National Park, Thailand

SUPAPORNPONGTHORNPRUEK, SAVENT PAMPASITZ, NIMIT SRIPRANGS,
KONGSAKDI PROMTEF*, PENSIRI NABHEERONG!
INaresuan University, Graduate School, Thailand
2Naresuan University, Faculty of Agriculture, Department of Natural Resources Manage-
ment and Environment, Thailand
SNaresuan University, Faculty of Science, Department of Chemistry, Thailand
4Naresuan University, Faculty of Science, Department of Biology, Thailand

Ferns are naturally abundant in the forests of Thailand. Some of the fern species have
a good possibility for use in phytoremediation process. The objectives of this study
were to determine the accumulation of heavy metals in various fern species and to
study the ecological effects of this heavy metals absorption. The study was conducted
at Phu-Soi-Dao National Park (17° 41’ -18° 04’'N and 100° 56’ -101° 09’E, elevation
600-1633 m above sea level) in Phitsanulok Province, Thailand. The soil and fern
samples (193 plots and 330 samples) were taken in December 2005. Line transects
method along the pathway and applied square ploboflin? were used for sampling.

Soil properties, concentration of elements and heavy metal accumulation in ferns were
analysed. The element Ca showed the highest mean concentration in root, stem and
leaves. The element concentrations in the leaves decreased in the following sequence:
Ca>Fe>P>Mg>N>K>Na>Mn>2Zn>Ni>Pb>Cu>Cr>Co>Cd.
Some ferns had a high potential for absorbing heavy metals from the soil. Among
19 terrestrial fern species, five species had high concentrations of heavy metal in
leaves. Adiantum caudaturh. accumulated more Fe and Co than other species, while
high Cu and Pb concentration were foundAdiantum philippensé. Zn, Mn and

Cd were largely collected iRteris ensiformiBurm.f., Lindsaea ensifolissw. and
Lygodiumsp., respectively. Different factors influenced the heavy metal accumulation

in the plants. Heavy metal uptake was decreased when soil CEC was increased and
accelerated organic matter in soil. The uptake rate of all these elements was promoted
by low pH values that might be an explanation for their different accumulation. The
result from this study shows the potential of using ferns in bioremediation to reduce
the concentration of heavy metal from the environment.

Keywords: Fern, heavy metal, national park, Thailand
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Diversity of Soil Fertility Management Practices in Sudanian Zone
of Benin (Western Africa)

KINDOMIHOU VALENTIN®, AMBOUTA KARIMOU JEAN MARIEZ, SINSIN BRICE!
1Abomey Calavi University, Laboratory of Applied Ecology, Benin
2Abdou Moumouni University, Faculty of Agronomy, Department of Soil Sciences, Niger

Various soil fertility management practices are observed in the Sudanian agrarian zone
of Benin. This study highlights some traditional practices such as agroforestry, fallow,
animal parking, use of crop residues as organic fertilizer, post-harvests of grassland:
farming associations and rotations, which were commonly used by 67 % of farms.
Five variant of agroforestry system were observed: (i) woody parks Raifkia
biglobosa Vittellaria paradoxa Adansonia digitateand Ceiba pentadra (i) fields
pioneers on forest territories; (iii) agricultural plots planted with fruit-loftsAmiac-
ardium occidentaleand Mangifera indica (iv) shifting cultivation usingeucalyptus
camaldulensisAcacia auriculiformisandLeucaena leucocephal&v) fallows planted

with Tectona grandisnd Gmelina arborea This traditional system is more largely
used, as well as planted fallows of fruit trees, collective grazing fallows under con-
tracts and fixed parking of sedentary herds. Crop residues and domestic wastes ar
largely exploited. Revenues from grasslands post-harvests were higher than thos
from leguminous plants and foster the control of flows of post-harvests residues and
the development of mechanisms that guarantee grasslands. The cereal-leguminot
plants account for 63% of farming associations, and are observed where the organi
manure is less commonly used. Successions of cotton by cereals are associated wi
significant depletion in mineral while those of cereals by leguminous resulted in nitro-
gen gain.

The improved practices such as improved parks, composting, cropping of plants that
enhance soil fertility (i.eVigna unguculataGlycine maxMucuna pruriensCajanus

cajan, Aschynomene histriand Moringa oleiferg were adopted. Adoption rate of
"Biological Cotton” increased by 8% per year and yielded 600 kg of cotton per ha
while the non biological cotton showed 980 to 1200 kg per ha. It reduces investment
costs, risks in animal and human health and enhances agroforestry practices. In
proved cropping techniques such as thinning, flat ploughing, application of optimal
quantities of mineral manure and of organic manure were successfully adopted by
25%, 52%, 71% and 55% of farmers respectively.

Keywords: Benin, agro-diversity, soil fertility, Sudanian zone
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Effect of Agricultural Commercialisation on Selected
Agrobiodiversity and Household Income: A Case Study of
Smallholder Households, Nakuru, Kenya

ERIC BETT!, BERNHARD FREYER!, JOB LAGAT?
lUniversity of Natural Resources and Applied Life Sciences (BOKU), Inst. of Organic
Farming, Austria
2Egerton University, Department of Agricultural Economics, Kenya

The Kenya government strategy for revitalizing agriculture (SRA; 2004—-2014) presents
strategic interventions to transform agriculture into a competitive and market-oriented
enterprise. This strategy of commercialising agriculture is aimed at eradicating food
insecurity and poverty at household level. However, it has been envisaged to negate ef-
forts concerning conservation of agrobiodiversity and pause a greater threat to house-
hold food insecurity. There is therefore a need to find out the effect of comerciali-
sation of on-farm agrobiodiversty. The research question was whether it is possible
to meet the strategic objectives of SRA without compromising agrobiodiversity es-
pecialy among smallholder farming community in Kenya. The paper first discusses
aspects of the policy of promoting market-oriented production as opposed to conven-
tional subsistence and diversified systems.

Secondly, it presents analytical results from intensive farmer interviews and finally
draw conclusions and policy implications. This is an issue that warrants investigation
to establish a reality of policy’s effects on agrobiodiversity and household income and
consequently food security. The study was carried out in the East Mau catchment,
Nakuru district, in Rift valley, Kenya, an area that has recently undergone rapid land
use changes.

The selected effect components of the study were number of crop/animal species
kept for agrobiodiversity, proportion of marketed output for commersialisation and
on-farm cash income per annum. Results reveal that market-oriented production in-
creases income and crop diversity at household level. The study recommends diversifi-
cation of commercial crops, livestock and popularising farm enterprise with products
that can be utilised locally rather than depending on external market for food security.

Keywords: Agrobiodiversity, commercialisation, strategy for revitalizing agriculture
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The Human Ecology of Biodiversity in Agroecosystems: Culture
and Maize in Mexico

STEPHENB. BRUSH
University of California, United States of America

Biodiversity in agroecosystems is most fully understood in relation to biological fac-
tors and processes, such as adaptation, natural selection, reproduction strategies, a
gene flow. Nevertheless, because these ecosystems are managed and have evolv
under both natural and human [“unnatural” (Darwin 1896)] selection, they cannot be
fully understood by reference of biological and physical properties alone. Among the
social sciences, anthropology, geography, and economics have all contributed to ur
derstanding biodiversity in agroecosystems by studying knowledge systems, selectior
and valuation of diversity within and among crop species. The social science disci-
plines have contributed in such areas as measuring rates of genetic erosion, estimatin
the value of agrobiodiversity, and designiimgsitu conservation and participatory ru-

ral development programs.

A significant but only partially met challenge is to understanding how social factors
affect crop evolutionary processes such as increasing infraspecific diversity of crop
species and influence their population structure. This challenge requires that we view
crop evolution and the creation of agrobiodiversity as on-going rather that processes
that ended with crop domestication or at some other time in the past.

After reviewing some social science contributions to understanding the status and
value of agrobiodiversity, the paper discusses the role of human ecology in under-
standing crop evolution. In particular, it examines the relation between cultural di-
versity and infraspecific diversity of crops. Using data from human ecology research
on maize diversity in southern Mexico, the paper discusses the impact of social and
environmental factors at the micro-regional and landscape levels on the distribution
of maize diversity.

Keywords: Agroecosystems, biodiversity, maize, Mexico
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Success Factors of Biodiversity Governance

MARION MEHRING!, SUSANNE STOLL-KLEEMANN?, NADINE FRITZ-VIETTAL,
MONIKA BERTZKY!, RAINER SCHLIEP?, MARTIN HIRSCHNITZ®
IHumboldt-Universitat zu Berlin, Institute of Agricultural Economics and Social Sciences
(IWSL), Germany
2WWF Germany, Species Conservation Section, Germany
3potsdam Institute for Climate Impact Research, Global Change & Natural Systems, Ger-
many

Biodiversity faces many threats to its ecological integrity and cultural significance. With inter-
national conventions and agreements, such as the Convention on Biological Diversity and the
Millennium Development Goals, it is internationally tried to tackle both the phenomenon of
biodiversity loss and the challenge to improve human well-being on a global scale. The World
Conservation Union defines a Protected Area (PA) as an area of land and/or sea dedicated to
the protection and maintenance of biological diversity, and of natural and associated cultural
resources. Especially in the face of global change PAs are a valuable instrument to safeguard
biodiversity and support sustainable resource use. This paper presents results from the interdis-
ciplinary research project Governance of Biodiversity (GoBi), which evaluates the success or
failure for implementing biodiversity related policies.

A global survey on UNESCO Biosphere Reserve (BR) management was performed (n=213).
Amongst others, professionals were asked to rank four different external threats (illegal activi-
ties, invasive alien species, climate change, pollution) according to their severity within the BR.
The survey covered 78 out of 102 countries with an overall response rate of 42%. About half
of the accomplished interviews are from developing and transition countries in Eastern Europe,
Africa, Asia and Latin America.

Statistical analysis revealed regional differences with regard to the threats of highest relevance.
One remarkable result is the exceptional position of non-high-income countries, mainly located
in the Tropics, where illegal activities seem to be of highest relevance (59% of interviewees
ranked with highest relevance) whereas global change aspects, such as climate change (11%),
are less relevant. While in high-income countries invasive alien species (34%) are seen as most
important external threat, followed by climate change (29%) and illegal activities (7%) are
ranked as the endmost.

The results show that concerning global change management there is a big gap between high-
income and non-high-income countries. The empirical material raised shows correlations be-
tween singular success and failure factors and allows for deriving cause-effect relations. Adapt-
able institutional arrangements including responsive leadership, capacity building and environ-
mental education are necessary to manage biodiversity and ecosystems that have complex so-
cial, political, cultural and ecological dimensions.

Keywords: Biodiversity, governance, success and failure factors
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Status of the Medicinal Flora and Indigenous Knowledge in the
Garhwal Himalaya, Uttarakhand, India

PavLOS GEORGIADIS!, VOLKER HOFFMANNZ, GOPAL S. RAWAT 3, VANDANA
SHiva4

LUniversity of Hohenheim, Centre for Agriculture in the Tropics & Subtropics, Germany
2University of Hohenheim, Institute for Social Sciences in Agriculture, Germany
Swildlife Institute of India, India

4Navdanya, Research Foundation for Science, Technology & Ecology, India

India is one of the leading countries in the world in terms of the wealth of traditional
knowledge systems related to the use of plants. The country possesses a huge indig
nous knowledge on harvesting, storage and usage of medicinal and aromatic plant:
which has been gathered over centuries. Because they are both a local health cor
modity and also expected to meet the growing world demand, medicinal plant species
experience high pressures due to over-collection from the wild. At the same time,
traditional knowledge on the uses of wild plants is declining rapidly due to a lack of
awareness and the spread of allopathic medicine.

The majority of Indian medicinal plants recorded come from Uttarakhand, a state
located in the central Himalaya. The region shows a high diversity of landscapes
and microclimates, which counts for its rich biodiversity. Its largely rural population
shows a wide cultural diversity, with communities of high ethnological interest. As a
result, local authorities have appreciated the importance of developing a dynamic mar
ket of medicinal and aromatic plants. In the last five years, ambitious initiatives are
in place aiming to support the sector by means of inventories, conservation, capacity
building, training of small-scale farmers and certification.

The project uses a variety of qualitative research tools and herbarium collections in
order to inventorize the wild plant resources used in traditional medicine and food
in the districts of Garhwal, Uttarakhand. Investigations take place on the role, value,
diversity and potential of wild plant resources. Based on direct observations and inter-
views, the project aims to assess challenges and market opportunities for the utilisa
tion of indigenous knowledge and biodiversity as a way of improving the livelihoods
of underprivileged communities in the hilly regions of the state. The results will be
a contribution towards the completion of the full inventory of medicinal plants of the
state and will be an input for the promotion of the wild plant sector by governmental
and non-governmental agencies that work directly with farmers in the region.

Keywords: Ethnobotany, biodiversity conservation, indigenous knowledge, medici-
nal & aromatic plants, under-privileged communities
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Allium paradoxum(M.B.) G. Don: A New Entry for Mansfeld’s
Encyclopedia of Agriculture and Horticultural Crops

KOROUSKHOSHBAKHTY, KARL HAMMER?
LUniversity of Shahid Beheshti, ESRI, Department of Ecological Agriculture, Iran
2University of Kassel, Agro-Biodiversity, Germany

More than 6040 plant species are included in the last edition (3rd) of Mansfeld’s Ency-
clopedia of Agricultural and Horticultural Crops. The plant species that are included
in these entries are (or have been) cultivated for food, forage, medicinal, oil, fibre,
spice, green manure and other purposes. However plant species that are cultivated as
forest trees and ornamental plants are not entered in these encyclopedias. In addition,
most plant species that are used by marginalized families are also not documented.
These “neglected” crops have been ignored by science and development but are still
being used in areas where they are well adapted and are competitive. There is now
renewed interest for the conservation, domestication and use of these existing wide
range of so-called “neglected” crops. One particular species of interklitis para-
doxum(M.B.) G. Don., which is a cultivated vegetable and spice used in home gar-
dens. The genuallium contains 600 to 700 species, but only a few species have been
domesticated so far as vegetables, spices or ornamental pinis paradoxunis

not included in the last (3rd) edition of Mansfeld’s Encyclopedia of Agricultural and
Horticultural Crops. In this study, a field work was conducted in Northern Iran to
investigate the domestication processes and contribution of local agricultural systems
in the domestication and conservation of Allium paradoxum. This species, which is
locally called “Alezi”, was found as a cultivated vegetable and spice in home gardens
of Paland region (36°10” N and 52°57”E, 1550 masl.). The plant is used to prepare
a variety of local and special foods. The contribution of home gardens to the domesti-
cation process dAllium paradoxunwere highlighted

Keywords: Conservation, domestication, home gardens, Wdliym sp.
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Tree Species Diversity and Soil Status of two Natural Forest
Ecosystems in Lowland Humid Tropical Rainforest Region of
Nigeria
JONATHAN C. ONYEKWELUL, REINHARD MOSANDLZ, BERND STIMM 2
IFederal University of Technology, Department of Forestry and Wood Technology, Nige-

ria
2Technical University of Munich, Silviculture and Forest Management, Germany

The species rich tropical rainforests have been and are still under intense pressure t
satisfy local and international demands for timber and non-timber products, the long-
term effect being degradation in terms of quality and quantity of the forest ecosystem.
Tree species diversity and soil properties were investigated for a primary (Queen’s)
and two degraded (Elephant and Oluwa) tropical rainforest ecosystems in Nigeria.
Queen’s forest has not been logged within living memory while Oluwa and Elephant
forests were last logged in early 1970s and 1990s, respectively. Differences in soil
physical and chemical properties of the three sites could not be attributed to the effect
of forest degradation since there was no discernable pattern in soil properties of pri:
mary and degraded forests. The differences appeared to be site specific. A total of 3:
different families were encountered in all three sites (26, 24 and 22 in Queen’s, Oluwa
and Elephant forests, respectively). Queen’s forest had the highest number of tree
species (51), followed by Oluwa (45) and lastly by Elephant forest (31). About one
third of all tree species identified in Queen’s, Oluwa and Elephant forests were among
the endangered tree species in Nigeria, a situation that calls urgent conservation me
sures. Species diversity index, species richness and species evenness followed tt
order: Queen’s forest Oluwa > Elephant forest, indicating that species diversity,
species richness and species evenness in the three sites depended on the state of
forest, with diversity decreasing as the level of forest degradation increases. The simi
larity of species diversity of the once highly degraded Oluwa forest to that of Queen'’s
forest shows that lowland tropical rainforests have the ability of returning to their orig-
inal “species rich” situation even after significant degradation, provided the forest is
left undisturbed for a considerable period of time.

Keywords: Degraded forest, primary forest, regeneration, species diversity, species
evenness, tropical rainforest ecosystem
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Effect of Tree Stem Diameter, Date of Tapping and Intensity of
Tapping on Frankincense Yield ofBoswellia papyriferain the Nuba
Mountains, Central Sudan

ABBAS HASSAN ALIY, JENS GEBAUER?
lAgricultural Research Corporation, El Obeid Research Station, Sudan
2University of Kassel, Organic Plant Production and Agroecosystems Research in the
Tropics and Subtropics, Germany

Boswellia papyrifera(Del.) Hochst. locally known as tarak-tarak is a native forest
species in Central Sudan. In the Nuba Mountains the species has a range of envi-
ronmental and economic benefits to the rural communities. The up to 10 m height
trees are tapped for the harvest of valuable frankincense (also called gum olibanum).
Despite its importance very little scientific information is available to improve the
tapping techniques and promote sustainable production.

A three factor randomised complete block experiment with three replications was set
up in the Umabdalla natural forest reserve (11°40’N, 30°30’E) from October 2001
till May 2002. The first factor was tree stem diameter at 1.3 m height (dbh) at three
different diameters (10—-15 cm, 16—20 cm as2l0 cm), the second factor was tapping
date at three different times (October 7, October 15 and October 21) and the third
factor was intensity of tapping at two levels (2 and 4 positions on the tree stem). Each
treatment combination was assigned to three trees, making a total of 162 trees. Tree
stems were tapped with the traditional tapping tool mengaf. The resin of each tree
was collected, dried in the shade for ten days and weighed.

The results show that the dbh had a significant influence on the gum exudation of
B. papyriferatrees. The total gum yield of the 10-15 cm, 16—20 cm &80 cm dbh

trees was 328, 469 and 809 g tréerespectively. Tree tapping on October 15 gave the
highest resin yield with 575 g treé compared to tapping on October 7 and October

21 with 561 and 494 g treé, respectively. Increasing the tapping intensity from 2 to

4 positions caused an increase of resin by 25 %.

In conclusion, our result clearly shows that resin yieldBofpapyriferacan be im-
proved by modifying the tapping techniques. However, it is also recommended that
the tapping intensity should be on a sustainable level in order to minimise the likeli-
hood of damaging the trees and to safeguard frankincense production in the future.

Keywords: Gum olibanum livelihood, non timber forest product, NTFP, tapping,
tarak-tarak
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Phenotypic Diversity of Fruits and Kernels of Prunus divaricata
Ledeb. in Northern Iran — Implications for Domestication and
Utilisation

KOROUSKHOSHBAKHTY, MEHRABIAN AHMAD REZA?, KARL HAMMER?
LUniversity of Shahid Beheshti, ESRI, Department of Ecological Agriculture, Iran
2Unversity of Shahid Beheshti, ESRI, Department of Biodiversity, Iran
SUniversity of Kassel, Agro-Biodiversity, Germany

Domestication oPrunus divaricataa shrub or fruit tree up to 10 m tall, offers con-
siderable scope for enhancing the nutritional and economic security of farmers in the
north of Iran. The fruits with 20 to 35 mm in diameter are eaten fresh or used to
prepare marmalade as well as a local tart. Moreover, this species is used as rootstoc
for plum and peach cultivars. Wild and semi-cultivated populations of this species
are occurring in the southern part of Caspian Sea showing considerable variability in
their fruits and kernels characteristics making them good candidates for domestica
tion. In spite of the fact thaf. divaricatais a valuable fruit tree, only little research
efforts have yet been dedicated to explore its potential for further domestication. Con-
sequently, this study tries to determine the extent of phenotypic variation in fruits
and kernels of this species implying in domestication and germplasm conservation
programs. Eight fruit and kernel traits were assessed on forty ripe fruits from one hun-
dred eighty trees in six wild and semi-cultivated populations. There were important
differences between wild and semi-cultivated trees. Significant and continues tree:
to-tree variation was found in fruit mass (2.1 to 6.7 g), flesh mass (1.76 to 6.3 g), nut
mass (0.25 to 0.40 g), shell mass (0.16 to 0.24 g), kernel mass (0.9 to 0.16 g), fruit
length (16 to 34 mm), fruit width (10 to 19 mm) and flesh depth (4 to 10 mm). Mean
fruit length, fruit width, fruit mass, shell mass and kernel mass differed significantly
between wild and semi-cultivated populations. Strong relationships were found be-
tween fruit weight and other fruit traits. These results represent the first quantitative
assessment of tree-to-tree variation in fruit and kernel traits and is discussed with re
gard to the domestication and utilisation potential of this species in the northern Iran.

Keywords: Domestication, Iran, phenotypic variation, wild fruit trees
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Dadobat-Development and Domestiation of Baobab and Tamarind

SITSKE DE GROOTE, EMMY DE CALUWE, PATRICK VAN DAMME
University of Ghent, Faculty of Bio-Engineering Sciences, Laboratory for Tropical and
Subtropical Agronomy and Ethnobotany, Belgium

Both baobab and tamarind are plant species with high potential for arid and semi-arid areas
in the developing world. They can provide food, medicine, wood and a number of secondary
processed products for income generation that can help to meet basic needs of an increasing
number of people in a context of decreasing land availability. The strategic overall objectives
of the project that will be addressed through a multi-pronged and multidisciplinary research
approach are: evaluation and characterisation of germplasm collected in four African countries
in different ecological zones (Benin, Ghana, Mali and Senegal); eco-physiological characterisa-
tion of field and greenhouse-grown material; domestication of superior germplasm material; de-
velopment of adapted cropping techniques; development of adapted plant material for introduc-
tion into (traditional and improved) agroforestry systems; evaluation of nutritional/medicinal
composition of different plant parts; improvement of processing/transformation of the species’
products; and development of (inter-) national marketing strategy. The project addresses is-
sues of new crop/niche development through a holistic research approach and envisages mul-
tidisciplinary activities to broaden availability of improved plant material for introduction into
agroforestry systems.

The project combines activities of research, capacity building and transfer to bridge the gap
between knowledge to successful application of the results by the end users. The work plan
is divided into 6 work packages and a documentation and information dissemination work
package.

1. Field characterisation of plant material over different agro-ecological zones in the 4
countries, and match macroscopic characterisation using ‘traditional’ descriptors with
results of molecular fingerprinting;

2. Eco-physiological characterisation of plant material for understanding drought stress
tolerance/resistande situandex sity

3. Domestication: determination of optimal germination conditions and maximum germi-
nation rates;

4. Development of improved cropping techniques: pruning, irrigation, fertilisers, etc.;

5. Characterisation of nutritional and medicinal properties of primary and secondary prod-
ucts;

6. Production and marketing chain analysis, including socio-economics and SWOT analy-
sis.

Keywords: Agroforestry, baobab, domestication, ethnobotany, genetic fingerprinting, market
chain analysis, tamarind
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Traditional Medical Knowledge Systems and Piracy: The Issues
Related to Trips and Beyond

BALAKRISHNAN NAIR

Foundation for Revitalization of Local Health Tradition, Community Health Education
and Outreach, India

TRIPs (trade related intellectual property rights) agreement stipulates minimum stan
dard that WTO member countries are required to adopt on patent laws. TRIPs how
ever, presently do not have adequate provisions for protection of Intellectual Property
rights of Traditional Knowledge. In the absence of any protective mechanism the TK
holders are deprived of any benefit actually derived from their knowledge. It stipu-
lated that access to genetic resource could be based on mutually agreed terms wit
Prior Informed Consent (PIC) and equitable benefit sharing. The diverse expressions
of medical knowledge in Indian society can be fitted into two sets of traditions, viz.,
(a) codified traditions angb) folk medicine. In the Indian context, the codified med-
ical traditions are drawn from knowledge systems like Ayurveda, Unani, Siddha and
Gso-rig-pa (the Tibetan system). The codified traditions are evidently in the Indian
public domain by virtue of their accessibility. The custodians and carriers of these
traditions in India are spread across 4639 ethnic communities. The Local Health
Traditions (LHT) are mostly undocumented and oral. These oral or folk medical tra-
ditions are extremely diverse, since they are rooted in natural resources located ir
so many different eco-systems. They are dynamic, innovative, and evolving. These
health traditions consist of various health practices that are based on local epistemoilc
gies and empirical experience. Both in the written and oral tradition there have been
a definite ‘culture of ethical sharing’. There are no regulatory measures to prevent
deliberate bio-piracy of herbs from the wild and the rapidly expanding market of
traditional medicine. Convention of biodiversity (CBD) is the only internationally
binding agreement that clearly indicates protection of TK. It stipulated that access to
genetic resource could be based on mutually agreed terms with Prior Informed Con
sent (PIC) and equitable benefit sharing. Several problems related to promotion anc
protection of traditional knowledge goes beyond TRIPS and others remain unresolvec
in the present framework of TRIPS and CBD.

Keywords: Benefit sharing, convention of biodiversity, intellectual property rights,
traditional knowledge, prior informed consent
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Phenolic Content and Molecular Markers of Different Yacon
[Smallanthus sonchifoliugPoepp. et Endl.) H. Robinson]
Landraces

LuiGl MILELLA L, IVA VIEHMANNOVAZ2, ELOY FERNANDEZ CUSIMAMANI 2,
JAROMIR LACHMAN?3

LUniversity of Basilicata, Department of Biology, Italy

2Czech University of Life Sciences Prague, Department of Crop Sciences and Agroforestry
in Tropics and Subtropics, Czech Republic

3Czech University of Life Sciences Prague, Department of Chemistry, Czech Republic

Yacon [Smallanthus sonchifoliuPoepp. et Endl.) H. Robinsodsteraceakis a
perennial herb originally cultivated in South America and now introduced and culti-
vated in several other countries. The productivity and other valuable agronomic traits
of yacon strongly suggest that it is a species with a great potential and recently, the at-
tention on it is grown up, also due to its nutritional characteristics and its phytoterapic
use. Itis cultivated for its tuberous roots that have exceptional qualities for low-calo-
rie diets thanks to its abundant content of fructooligosacharide and for the absence
of starch. Otherwise leaves extract is very rich in phenolic components with strong
antioxidant activities and, recently, it was demonstrated that it also possess hypogly-
caemic properties. The aim of this work is to investigate total phenolic content and
genetic distance among five different yacon landraces collected in different countries.
Total phenolic content was measured in the five clones and it resulted to be undoubt-
edly different among landraces analysed from 34,94 mhgog68,49 mg ¢ Results
obtained were compared with those shown applying RAPD (Random Amplified Poly-
morphic DNA) and AFLP (Amplified Fragment Length Polymorphism) markers for
the analysis of genetic diversity. Using 61 RAPD primers, 85 information bands were
identified, corresponding to 28.7 % of polymorphism. In comparison, only six se-
lected AFLP primer pairs produced 84 information bands, with a similar percentage
of polymorphism (23.4 %). Polymorphic markers were analysed separately. Cluster
obtained for each molecular marker showed two main groups that include the same
genotypes but with different clustering. It is interesting to underline that the two
branches divide landraces in two groups that include landraces with the higher and
the lower phenolic content, respectively. Moreover, the two groups respect some phe-
notypic characters but they do not reflect faithfully their geographical origin. Data
obtained suggest that the two molecular markers applied are useful to investigate in-
traspecific genetic variability iBmallanthus sonchifoliug he dendrograms based on
these data sets graphically depicted the ability of both methods to differentiate all the
cultivars studied and as results reflect their phenolic content.

Contact Address: Luigi Milella, University of Basilicata, Department of Biology, Campus Macchia Ro-
mana, 85100 Potenza, Italy, e-maihilella@unisa.it
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Yield of Amaranth (Amaranthusspp.) Grown in an Irrigated Area
of Northern Thailand

SA-NGUANSAK THANAPORNPOONPONG, WIWAT SOMSAK!, ELKE PAWELZIK 2,
SUCHADA VEARASILP!
1chiang Mai University, Department of Agronomy, Thailand
2Georg-August-Universitat Gottingen, Department of Crop Sciences, Quality of Plant
Products, Germany

Amaranth Amaranthusspp.) have received during the last decades more attention
due to its high nutritive value of the seeds and its ability to adapt to diverse environ-
ments. However, information about agronomic characters and yield performance in
Thailand is very rare. The aim of this study was to evaluate the possibility to produce
amaranth seeds under the climatic conditions of Northern Thailand. The experiment
was carried out from November 2006 to March 2007 at the Department of Agron-
omy, Faculty of Agriculture, Chiang Mai University, Chiang Mai, Thailand. Eight
varieties of amaranth were planted and their agronomic characters were studied. The
seeds of the different varieties were harvested according to their maturity 90 to 101
days after germination (DAG). The vegetative growth of the plants was rapidly estab-
lished and increased significantly after 56 DAG. The varieties “K432” and “Pastevny”
showed photosensitivity to short-day length and their reproductive phases appeared
about 20 days earlier than in the other varieties. Significant differences among va-
rieties P < 0.05) were observed for plant height, yield per plant, plant dry weight
and harvest index (HI). Plant height varied from 38 to 102 cm, yield per plant from
1.05 to 5.95¢, plant dry weight from 4.5 to 19 g per plant and HI from 22.5 to 33.7.
However, there were no significant differences in the thousand-kernel-weight. Five
varieties ("AMR”, “Baernkraft”, “K266”, “K283", “Rawa”) showed good agronomic
properties (including no plant lodging) as well as good seed yield potentials ranging
from 3.86 to 5.95 g per plant. It can be concluded that the studied amaranth varieties
adapted well to the climatic conditions in the irrigated areas of Northern Thailand.
Studies about the plant population density and various cultural practices are the next
steps to introduce in the future amaranth for seed production.

Keywords: Agronomic characteAmaranthusirrigation, Thailand
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Traditional, Neglected Vegetables of Nepal: Their Sustainable
Utilisation for Meeting Human Needs

NIRMALA JOSHIY, KATJA KEHLENBECKZ, BRIGITTE L. MAASS?
IMinistry of Forest and Soil Conservation, Department of Plant Resources, Nepal
2Georg-August-Universitat Gottingen, Institute for Crop and Animal Production in the
Tropics, Germany

Nepal’s biodiversity is associated with the country’s breadth topographic, climatic,

and agroecological conditions, ranging from tropical to alpine regions. About 1,500

of the occurring 6,500 plant species are considered useful. However, most of them
including many traditional vegetables, are regarded as underutilised/neglected. Veg
etables gathered from the wild or cultivated in homegardens play an important role
in food and nutritional security of rural households particularly in remote areas. This

study aimed to document the occurrence and utilisation of traditional vegetables in
Nepal, and assess their plant genetic resources conservation status.

Traditional vegetable species were collected from natural habitats, homegardens, an
farmers’ fields during field surveys in five Nepalese districts, covering elevations from

200 to 4,200 m asl. Information on local names, utilisation and seasonal availability
was gathered by farmers’ interviews, personal observations, market surveys, and litel
ature review.

In total, 184 traditional vegetable species were recorded in the field survey. Species
composition and numbers differed along the elevation gradient. About 50 traditional

vegetable species were documented in the market surveys. Thus, traditional veget:
bles not only contributed to subsistence production and nutritional security of the

farmers’ families, but also to their income generation. As women were particularly

involved in gathering, cultivating, and trading traditional vegetables, their economic

status within the families was strengthened. Both wild and cultivated traditional veg-
etables were reported to play an important role as emergency food during times of
scarcity.

A wide range of traditional vegetables is commonly used in Nepal, but the impor-

tance of these species decreases, particularly in easily accessible regions. This i
due to regional development, such as the promotion of the use of exotic vegetables
To avoid or at least minimise the impending genetic and cultural erosion of tradi-

tional germplasm, the respective indigenous knowledge of germplasm should be doc
umented and collected. The utilisation and cultivation of these vegetables should be
promoted to maintain the dietary needs of the households in rural Nepal.

Keywords: genetic erosion, homegardens, food security, plant genetic resources
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Development Synergy for Core Areas in the Tonle Sap Great Lake
Region: Challenges and Opportunities for Biodiversity
Conservation and Sustainable Livelihoods

BAROMEY NETH, BEATRICE KNERR
University of Kassel, Department of Development Economics, Migration and Agricul-
tural Policy, Germany

In order to achieve economic development and poverty alleviation goals in a natural
resources rich region, more attention should be paid to conserving and sustaining its
biodiversity. Many studies have proved that biodiversity conservation and sustainable
livelihoods in rural areas need to be addressed correctly and concurrently. Even if,
recently, the willpower of Cambodian government to apply integrated and systematic
approaches in natural resources management (NRM) and sustainable development
in Tonle Sap Great Lake (TSGL), a region of chronic human poverty, it is elusive
that success can be achieved easily. Therefore, there is a need for the government
to maximise the development synergy to promote sustainable rural community liveli-
hood while building a culture of sustainable use of natural resources. This will help
to make biodiversity well-preserved from the effort of local communities and other
interest groups.

Using the case of TSGL core areas, Boeung Tonle Chhmar and Stung Sen, in northern
Cambodia, this article discusses the intervention of multi-sectoral policies and devel-
opment frameworks in the region. A number of integrated mitigation mechanisms for
local livelihood improvement and NRM have been debated in the paper. The study
provides alternative insights concerning livelihood situation and capital assets of lo-
cals. Current and future development aids, challenges of poverty-related activities
and institutional adjustment of concerned institutions in supporting more community
development and incentive-driven conservation are also argued. This paper shows
that the Cambodian government and its development partners should consider short-
term and long-term development objectives to apply in TSGL core areas. In pursuit
of success, following strategies need to be taken into serious account: good political
will; local empowerment; clear definition of boundary and responsibilities; good coor-
dination and collaboration among concerned stakeholders; investment in local small,
medium and micro enterprise economy (SMME) in TSGL core areas and in nearby re-
gions; payment for environmental service (PES) and appropriate environmental man-
agement system (EMS); harmonisation and integration of policies and projects; and
appropriate land use planning.

Keywords: Biodiversity conservation, development synergy, sustainable livelihood
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Good Practices ofin situ Conservation of Tropical Fruit Tree
Species Diversity: Linking Conservation and Livelihood

BHUWON STHAPITY, PERCY SAJISE?, V. RAMANATHA RAOZ, PAUL QUEK?,
FELIPE DE CRUZ3, FROUKJEKRUIJSSEN, MAURICIO BELLON*
1Bioversity International, Diversity for Livelihoods Programme, Nepal
2Bioversity International, Regional Office for Asia, the Pacific and Oceania, Malaysia
SUniversity of the Philippines, Los Banos College, Institute of Plant Breeding, Philippines
4Bioversity International, HQ Maccarese, Italy

Tropical fruits are not only an integral part of culture in Asia but are also important as
source of income and for their food and nutritional values. They contribute towards
the well-being of people and enhancement of the environment as part of the agricul:
tural ecosystem and tropical forest. Traditionally these tropical fruits are managed
in a variety of production systems such as in natural forests, protected areas, buffel
zones, homegardens, semi-commercial and commercial orchards. As a component ¢
the homegarden, tropical fruit species are grown to serve the cultural and economic
needs of farming communities. Homegardens are also the repository of the genepoc
of tropical fruit species taken and cultivated from the forest areas especially for com-
munities occupying fringes of forest ecosystems or protected areas.

Over the years, farmers along with formal research institutions, have developed a
range of production and management practices to conserve and sustainably use troy
cal fruit species diversity in Asia. These good practices can be a process, a method, .
technique, an institutional arrangement or any combination of these, which attains the
objective of both conservation and sustainable use of these fruit species diversity. In
recent years, scaling up of good practices has become a popular strategy for improv
ing research and development options to reduce rural poverty and vulnerability. This
paper aims to identify good practices for sustainable management of tropical fruit tree
diversity from current practices around the globe. Strengthening capacity of human
and social capitals of local communities to document and blend traditional knowl-
edge with scientific knowledge to manage tropical fruit diversity is the fundamental
process to translate good practices into reality on the ground. These practices shoul
be practical, cost-efficient, sustainable, and have the potential for scaling up to wider
geographical, institutional and socio-cultural contexts. Based upon the above criteria
case studies illustrate examples of good practices of conservation and sustainable us
of cultivated and wild tropical fruit tree species in Asia, which, at the same time, help
the farmer benefit from growing tropical fruit species.

Keywords: Homegardendn situ conservation, livelihoods, sustainable use, tropical
fruits species, fruit wild species
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Underutilised Plants - Engine to Achieve the Millennium
Development Goals

PauL BORDONI, IRMGARD HOESCHLEZELEDON
GFU (Global Facilitation Unit for Underutilized Species), Italy

The role of agricultural biodiversity and, in particular, the one played by many under-
utilised plant species as easily accessible assets of the poor to improve livelihoods,
has not been fully recognised and capitalized upon by development organisations,
policy- and decision-makers. Traditional plant species, today often fallen into disuse
due to various reasons, offer solutions at hand and of key importance for resource-
poor people to move out of hunger and poverty. Underutilised species represent an
enormous range of different plants with different attributes and potential to contribute
to poverty alleviation. While some are more important for food security, others will
have a greater potential for income generation, environmental services and/or provide
cultural benefits. Besides still being an essential part as food and fodder in rural com-
munities, these species play a role as risk buffers for human and animal food security
during times of environmental and social disasters. Their adaptation to varying en-
vironmental conditions and often marginal areas based on a long selection process
by farmers, enables them to produce reliable yields when most introduced and mod-
ern crops fail. Often rich in vitamins and micronutrients, they provide resource-poor
people with a balanced diet that is socially and culturally acceptable. If strategically
marketed, they generate additional income and contribute to the conservation of bio-
diversity, thus expanding the options available for the poor farmers to respond to
environmental and on climatic changes.

Making more use of underutilised traditional plant species will contribute towards the
achievement of several MDG, namely MDG one (hunger and poverty), MDG three
(gender equality and empowerment of women), MDG four (child mortality), MDG
five (maternal health) and MDG seven (environmental sustainability).

The paper will provide examples on how enhanced uses of these species have con-
tributed at local level to meet rural communities’ needs.

Keywords: Environmental services, food security, income generation, non-material
benefits, nutrition, underutilised species
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Targeting the Challenges of Agroforestry System Disappearance
under Rapid Commercialisation: Factors Affecting Farmers Land
Use Options in the Gum Belt of Western Sudan

TARIG GIBREEL, SIEGFRIED BAUER
Justus Liebig University, Project and Regional Planning, Germany

Agroforestry is seen as an appropriate farming strategy to obtain a sustainable farm
ing and to stabilise rural economies in developing countries. The Sudanese gum arz
bic production system is facing the conversion of the acacia’s land into commercial
cropping enterprises. This has an adverse impact on the smallholders’ welfare anc
intimidates the sustainability of the land use system. Gum arabic is an important non:
wood forest product (NWFP) obtained frofitacia senegairee. Sudan accounts for
nearly 80 % of the world production and controls 60 % of gum arabic world market.
Gum arabic is also a significant source of cash income for the peasant communities
occupying the gum belt, it accounts for 15 % of the gum arabic producers’ income
and 10 % of other farmers. However, its production has slumped over the last three
decades.

This paper analyses the determinants of agroforestry system practices and assess
the impact of commercialisation on the farm household resource allocation decisions
in the gum belt in western Sudan.

Results from commercialisation index (C1) and Two-Stage Least Square model (2SLS
confirm a positive significant influence of commercialisation as well as the investment
in livestock on the production of food crops. Furthermore, results from the probit
model revealed that, an adequately attractive price level, equivalent to off-farm in-
come, provides a motivation for a sustainable gum arabic production system. Finally,
household decisions to allocate more resources to cash crops, to market access and
invest in livestock, in order to spread risk, appear justified especially under a degradec
agricultural production environment. Therefore, increased farm gate prices for gum
arabic producers will provide an incentive to use the land in a gum arabic agroforestry
system, and this will lead to a win-win situation by enhancing cash and food crops
productivity and environmental stability.

Keywords: 2SLS, Acacia, commercialisation index, dryland, gum arabic, Sudan

Contact Address: Tarig Gibreel, Justus Liebig University, Project and Regional Planning, Senken-
bergstraRe 3, 35390 Gief3en, Germany, e-maifjibreel@yahoo.co.uk

249


tmgibreel@yahoo.co.uk

Diversity of land use and livelihood systems in the face of global change

NWFP Resource Assessment: Options and Challenges to
Maximize Potential Contribution of NWPs in Conservation

BABURAM RIJALY, RAJENDRA K. C.2, NETRA BHANDARI3, CHRISTOPH
KLEINN?
1Georg-August-Universitat Gottingen, Institute of Forest Biometrics, Germany
2Georg-August-Universitat Gottingen, Department of Forest Science and Forest Ecology,
Germany
SUniversity of Hohenheim, Institute for Social Sciences in Agriculture, Germany
4Georg-August-Universitat Géttingen, Institute of Forest Management, Germany

Non-Wood Forest Product (NWFP) has received increasing hierarchical demands from local
to national levels for different scopes of uses since a couple of decades in Nepal. Its scien-
tific management is common concerns as a new discipline unlike timber management which is
backed up by significantly older data, well established management tools and long experiences.
Its complexities in distribution and habitat make the assessment rather difficult as compared to
conventional forest inventory. Efficient inventory techniques support to acquire more precise
data on growing stock and other management parameters which are the bases of scientific man-
agement in all hierarchical structure from local community-products relation to national policy
frameworks are the current needs in NWFP management. This article explores and analyzes
the various sampling techniques used in various NWFP inventories in Nepal and discusses
possibility of product base inventory designs to make the estimation biometrically sound and
community adoptive.

Spatial distribution, ecological setting, physiography, and cost are the general considerations
on sampling design. Among the well established sampling techniques such as simple random,
systematic, adaptive cluster sampling (ACS) etc., systematic sampling is most common in prac-
tice in contemporary Community Forest Inventory and National Forest Inventory in Nepal in
timber forestry and it is considered as legally mandatory as well. NWFP assessment is based
on methods applied in inventory designed for timber management which is not efficient way. It
creates the necessity of further research on the area.

Inventory of Nardotachys grandiflorgherbs: rhizome)Rhododendron anthopogaihrub:

leaf), Juniperus indicdtree: berry) have been taken for discussion on systematic sampling and
scope of its alternatives based on field. Based on applied statistics and literatures found, com-
parative discussion has been presented on other sampling techniques. Availability-abundance
of these species is observed in cluster form. Microclimate affects abundancy within a small
quadrants/strip and spatial discontinuation is clearly visible soon. The study concludes that the
ACS would be cost effective than the others in such type of products. It can take advantages
of selecting the quadrants/strips wherever the targeted species is available in cluster and drop it
when absence begins. It has minimal statistical rigorousness therefore local communities could
adopt the methods preserving the statistical principles.

Keywords: Growing stock, forest inventory, Nepal, NWFP assessment, resource base
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Valuation of the Economic Role of NTFPs Consumption by Rural
Households Living Around Kakamega Forest, Western Kenya

ANDREW K. KIPLAGAT!, DANIEL MUGENDIY, JOHN MBURU?

IKenyatta University, Environmental Resource Conservation, Kenya
2University of Bonn, Centre for Development Research (ZEF), Germany

Rural households largely depend on non-timber forest products (NTFPS) to sustain
livelihoods, more so in meeting household basic daily needs. Specifically in Kakamege
forest, households depend on NTFPs such as firewood to meet household energ
needs, herbal medicines for ailment treatment, pastures to feed household stock, thatc
grass to maintain shelters, and fruits and vegetables for food. Since these direct proc
ucts are obtained from the forest free of charge and have no efficient market, their eco
nomic contribution to rural household economy remains unknown yet their role is fac-
tually immense. Establishing the economic value of NTFPs consumed by households
therefore becomes very necessary in understanding the actual contribution NTFP:
make in the sustenance of rural livelihoods.

This study estimated and compared economic value of NTFPs consumed by rural
households living around Kakamega forest using three valuation approaches namely
substitutes’ prices method, direct prices method and opportunity cost of time method
Socioeconomic, institutional and geophysical data that included household charactel
istics such as age, gender, household size, occupations, land and livestock ownershi
NTFPs consumption quantities (and that of coresponding substitutes), time expendec
on extraction, time values, prices of NTFPs (and the substitutes) on local retail mar-
kets, distances to the forests and forest management regimes were collected in th
areas surrounding Kakamega forest using a semi-structured questionnaire.

Results show that the substitute value is highest followed by directly priced value and
lastly by the value generated through the opportunity cost of time, with an annual aver-
age consumption of US $120, US$92 and US$78, respectively, per household. The pe
per concludes with important policy recommendations for conservation of Kakamega
forest.
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“The King Is Naked”: a Critical Analysis of the Community
Forestry Concept as Applied in the Amazonian Region

BENNO POKORNY, GABRIEL MEDINA, JAMES JOHNSON
University of Freiburg, Institute of Silviculture, Germany

Since the World summit in Rio in the year 1992, the concept of community forestry
became more and more the focus of development organisation acting in the Amazon
region. Based on the assumption that poverty is one of the main drivers for forest
destruction, sustainable timber management was expected to contribute to one of the
priority challenges of Amazon countries, to combine forest conservation with rural
development. The considerable efforts of national governments supported by the in-
ternational community resulted in a number of promising demonstration projects and
remarkable improvements of national laws and regulations. To analyse the potential
of community forestry for rural development, the EU financed international research
project ForLive studied 16 community forestry initiatives throughout the Amazon in
Bolivia, Brazil, Peru and Ecuador. The study revealed that current community forestry
concept is repeating the errors of former development initiatives based on modernisa-
tion approaches. The implementation of predefined technological packages based on
Reduced Impact Logging, the focus on timber and market approaches and its oper-
ationalisation in externally driven pilot projects resulted in relatively low success, a
low probability for replication and may generate even negative effects to poor people.
Community forestry implies the danger that smallholders are encroached for achiev-
ing the economic and environmental goals of more powerful parts of the national and
global society. To effectively use forests as a basis for sustainable rural development,
a drastic re-orientation is necessary towards approaches, which enable local commu-
nities to develop their own resource management strategies in accordance with their
demands and capacities.
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Community Based NWFP Management Initiatives: Innovations
and Adoption in Non-Wood Forestry in Nepal

NETRA BHANDARI!, RAJENDRAK. C.2, BABURAM RIJALS, VOLKER
HOFFMANN!
LUniversity of Hohenheim, Institute for Social Sciences in Agriculture, Germany
2Georg-August-Universitat Gottingen, Department of Forest Science and Forest Ecology,
Germany
3Georg-August-Universitat Gottingen, Institute of Forest Biometrics, Germany

In a short period of time, Non-wood forest products (NWFPs) in Nepal have created plenty of
off-farm employments by entrepreneurship on collection, semi-processing and marketing of the
products. The multiplier effects and hierarchical benefits are now distributed from individual
level to households, community and national level. Though the history of use and managemen
of various NWFPs has long tradition in Nepal, there have been some significant achievements
in conservation and rural development through the sustainable management of NWFPs in the
recent decades. Economic exploitations for meaningful support to poorest of the poor and
conservation are the major concerns nowadays.

NWFP trade and bartering in Nepal exists since the time immemorial, however the commercial
trade of NWFP by the limited number of people begun in the 1950s. Since the commerciali-
sation of NWFPs, various innovations in NWFP resource assessment, domestication or cultiva
tion, marketing and enterprise development have taken place. One of the successful example
is community based NWFP management. Communities have initiated, mainly by themselves
sometimes with few external supports, domestication, cultivation. In the mean time there are
many challenges in the adoption of NWFP innovations because of its immediate cash value anc
market liquidity as well as its common property in nature.

The objectives of this study are to explore the opportunities and constraints in NWFP innova-
tion management in relation to its participatory initiatives and gradual developments since their
scientific recognition to date and suggest future direction for their extension. The data were col-
lected from various organisations, reports and publications as well as through the information
obtained from interview with the professional involved in NWFP management.

This study concludes that in a very short span of its innovation to date, the sustainable manage
ment has taken momentum in many community forestry user groups (CFUGs). However there
are many other CFUGs to be aware and support needed for extension and technology transfe
In national level policy frameworks, there is urgent necessity of bringing NWFP in the main
stream of sustainable forest management and grant full right to the community for NWFP based
economic activities for fulfilling the objective of conservation of the resources and economic
development of rural people.
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Non-Wood Products as a Way Towards a Sustainable Extension

JavaD MIRARABL, MAHBOOBEH FOSHAT?, RAHIM MALEKNIA L

1Tehran University, Department of Forestry, Iran
2University of Gorgan, Iran

Itis necessary to preserve the natural resources of the earth, because we are dependent
to them ecologically and for obtaining food we need them. The world population is
increasing rapidly so we should search for stable extension to meet the aims of pre-
serving natural resources (ecological purpose), increasing the profit and efficiency
(financial purpose) and fighting the poverty and extending equality (social purpose).
In other words we should try to fulfil the triangular necessities of extension. The
northern forests of Iran which cover 1.8 million ha are the main source of wood pro-
duction and nearly 1.2 million ha of them are used for this reason. As the area for
wood production is very low we should consider non wood products as a source of
profit, too. So that we can help the forest and its inhabitants financially and prevent its
destruction. This research was carried out in series 2 of Minodasht located in North-
East of Iran. In this region 2 parcels covering 82 ha were using for wood production
and 3 parcels with 97 ha were using for non wood production. In this region forest in-
habitants harvest the forest fruits like plum (prunus aviom) and punica grantum. They
use these fruits for making vinegar and they are used in industry for making food
additives. The result show that the profit of industrial productions and the profit of
forest fruits are nearly the same financially (50000$ for industrial use and 43000$ for
forest fruits). If we consider the damages to soil and landscape and estimate them
financially in industrial uses then efficiency of forest fruit over industrial uses would
be significant. In conclusion we can say that if we shift the forest production from
industry toward other natural resources of it like harvesting the forest fruits we would
be sure that we are going toward stable extension and making job for forest inhabitant
and be able to prevent forest destruction.

Keywords: Iran, non wood production, sustainable extension
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Effects of Traditional Agroforestry Systems on Forest Structure:
Case Study in the West Forests of Iran

RAHIM MALEKNIAL, MANOOCHEHRNAMIRANIAN 1, REZA Az1ZI12, JAHANGIR
FEGHHI
1Tehran University, Department of Forestry, Iran
2Shahid Chamran University, Forestry, Iran

Zagros forest in the west of Iran with an area of 5 million ha accounts for almost 40%
of country’s forests. More than 1.5 million people lives in this area. The forests with
easy access located in gentle alps are used for non irrigated understory farming an
for firewood whereas forests on steep slopes and at high altitudes are used for feedin
livestock.

In order to study the effects of these forest management practices on the forest struc
ture, two forest regions were selected: in the first region understory farming was
practiced while in the second region this was not the case. In each region 30 plots
were established. Results indicated that in forests where understory farming was prac
ticed onlyQuercus persicaccured whereas in forest without understory farniegr
monspessulanummygdalusp.,Ficussp.,Pistacia muticaP. khinjuk Ddaphniasp.
andCratagussp. occured in addition tQuercus persicaln forest with understory
farming 28% of the trees had seed origin and 72% had coppice origin. In forests
without understory farming 60% of trees had seed origin, 34% had coppice origin and
6% were shrubs. Understory farming significantly reduced canopy cover and abun:
dance of undergrowth plants. However, these farming lands located on gentle slopes
contribute significantly to the livelihoods of local peoples.

Keywords: Agroforestry, forest structure, traditional forest management, Iran
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Local Knowledge of the Use of Indigenous Trees and their
Management in Rural Communities in North Kordofan State,
Sudan

HASSAN ELNOUR ADAM?Y, MOHAMED ELNOUR TAHA?
ITechnical University of Dresden, Institute of Photogrammetry and Remote Sensing, Ger-
many
2University of Kordofan, Forestry and Range Department, Sudan

Forests and trees are important to rural communities in Sudan for providing them with
food, shelter, wildlife habitat, fuel and daily supplies. This study was conducted in
North Kordofan State, which is facing degradation of the forest resources and sand-
dune formation. The main objective of this research is to explore and investigate the
indigenous knowledge in using forests and trees and their relationship to culture and
social knowledge in rural communities. The analyses were based on data collected
from June - October 2005 in two localities in Kordofan State (Sheikan, Ummrawaba).
Structured questionnaire was randomly distributed for 90 respondents between male
and females as 61 % and 39 %, respectively.

The results showed that 51 % of the indigenous knowledge source is inherited and
49 % is locally acquired. Further it was shown that 13 medicinal trees fegcia
nilotica) were used for traditional medicinal treatments. These are used for treating
about 16 human diseases (e.g. malaria, dysentery etc). People rely on forests and trees
to provide them with fruits, leaves, seeds, pods, fibres and gums for their foodstuff
and drinks. Ten tree species (eoscia senegalengisre used by local people as
famine food during drought periods. According to the cultural importance of forest,
local communities use some trees in delivery (12 tree species), circumcision (10 trees
species), marriage (5 trees species) and death. Some tree species (14 tree species
e.g. Adansonia digitatpare believed to cause devil spirits if people sleep under, cut
or climbed them. Other trees are used for ritual activities (religious belief) such as
Salvadora persicased as brush tooth. During dry season, 19 tree species (e.g. Acacia
spp.) are used as fodder for animals.

The study recommended that, local knowledge should be included in various strate-
gies for forest conservation and management. Also, concluded that the practices of
local knowledge by rural communities play positive roles in forest resource utilisation
and conservation in the area.

Keywords: Forest resources, local knowledge, Sudan, rural community, tree uses
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Agroforestry Systems Acceptability in Pucallpa, Peruvian Amazon

BARBORA ROUSOVA, JANA LOJKOVA, BOHDAN LOJKA, JAN BANOUT, ZBYNEK
POLESNY
Czech University of Life Sciences Prague, Institute of Tropics and Subtropics, Czech
Republic

In recent decades, accelerated rates of deforestation have caused growing environme
tal degradation throughout the developing countries of the tropics. The investigation
was situated in Peruvian Amazon, Ucayali region, where similar problem exists; soil
is deeply degraded by consequent impact of local agricultural practices. Shifting culti-
vation is no longer sustainable in this area and agroforestry is particularly appropriate
for rehabilitating degraded land because of the multipurpose function of trees. Re-
search was aimed at verification of proposed hypotheses related to agroforestry accer
ability. The main objective was to identify factors influencing adoption of multistrata
production systems by small-scale farmers and design a suitable agroforestry syster
in this region. Land-use systems were examined in three settlements- Antonio Rai
mondi, Pimental and Nueva Belén. Data were gathered through semi-structured que:
tionnaires and interviews with local settlers. The influence of cultivation patterns of
the smallholders, their crop preferences and factors such as income, labour, age of th
peasants, size of household and possession of livestock was assessed in 54 househo
Correlation between multistrata production system acceptability and different farming
conditions was proved. Rates of reforestation and cultivation of timber trees on fields
in association with other crops (goal-directed or unintentionally) are significant. Sub-
stantial number of respondents favouring agroforestry is market-oriented, with less
labour available, earning less than Nuovo Sol 5000 (1 USD = Nuovo Sol 3.3) annu-
ally, not possessing livestock and having free land for disposal. Mainly young families
establishing new fields and older settlers (requiring additional labour) welcome con-
version to different land-use systems. There were differences among communities
in multistrata system adoptability. Whereas in economically poorer village majority
of households is practicing agroforestry nowadays (probable reason was soil of low
agricultural quality and reduced productive capacity), in village with higher earnings,
where cultivation is dedicated mostly to one market-appreciated monocropping (pep:
per), less importance is given to agricultural transition. As well in community where
exploitation of forest products is important activity and farming is reduced, people
find agroforestry methods less attractive. Crop preferences and calendar of filed work
are discussed and suitable agroforestry system was designed.

Keywords: Adoption of agroforestry, incentives, multistrata production systems, small-
scale farmers’ preferences, socio-economic characteristics
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Land Use Management in Rural Areas of the Brazilian Atlantic
Forest

BRUNA MISSAGIA
Brandenburg University of Technology Cottbus, Environmental Issues on Social Sci-
ences, Germany

The remaining areas of the Brazilian Atlantic rainforest are mostly located in small
scale farms. The protection and restoration of the existing fragments of this unique
biome is relying on the commitment of private landowners.

In the present research the author could identify that tobacco cultivation is the source
of income of most families in rural communities located in the municipality of Ata-
lanta, Federal State of Santa Catarina. Tobacco cultivation causes environmental im-
pacts and human degradation. Fire wood exploitation, erosion and the contamination
of soil and water have been disturbing the landscape drastically. Furthermore, it was
recognised that families who are involved in tobacco cultivation have difficulties to
organise their own farms and therefore securing their own sustenance. Farmers are
predominantly frustrated with their current living conditions. The main reason given
was the illness caused by the high amounts of pesticides used on the tobacco fields and
the poverty originated from the production contracts and loans. Farmers are trapped
on a cycle of dependence, associated with the tobacco companies through debts. The
need to plant tobacco for paying the debts hinders the enthusiasm of farmers in em-
bracing the environmental cause and in developing new forms of local cooperation.

In this context, since 2005, the project Planning Farmland and Landscapes has been
supporting families in the reorganisation and restoration of their farms, the protection
of the environment and the socio-economic development of rural communities. This
was done together with the families, through the introduction of native trees and the
improvement of income and life quality of farmers.

Reforestation combined with the distribution of fruit tree species was a strategy used
to diversify tobacco monoculture, supply families with a free source of food as well
as a new source of income. Furthermore, the author supported farmers in introducing
organic agriculture for own consumption. Since then, the improvement of living con-
ditions is being reached through a greater variety and quality of food. The next step
is to support farmers for gradually developing a cooperative of organic producers and
leaving the tobacco fields.

Keywords: Atlantic rainforest, environmental degradation, land use management, or-
ganic agriculture, quality of life, reforestation, tobacco cultivation

Contact Address: Bruna Missagia, Brandenburg University of Technology Cottbus, Environmental
Issues on Social Sciences, Sielower Landstrasse 91, 03044 Cottbus, Germany, exptEbia@
tu-cottbus.de

258


missagia@tu-cottbus.de
missagia@tu-cottbus.de

Agroforestry and non-tree forest products — Posters

Relationship Between Production Systems and Environmental
Impacts in a Buffer Zone: Case Study in the South-Eastern
Periphery of Amazonia, Maranhéo State, Brazil

ANTONIO CARLOS REIS DE FREITASY, JaVIER DAVID SOSA RuIZ3, CHRISTOPH
GEHRINGZ, ARIMAR LEAL VIEIRAS
1Brazilian Agricultural Research Corporation (EMBRAPA), Brazil
2Maranhao State University, M.Sc. course in Agroecology, Brazil
SFederal University of Para, NAEA, Brazil

This paper presents preliminary results on a socio-environmental study on agricultural
and pasture landuse systems in the buffer-zone of the native Indian territory ‘Alto Turi-
acu’ in Zé Doca county, Maranh&o State, Brazil. This territory, inhabited by 1500 Indi-
ans, represents one of the last remaining areas of mature rainforest in the region whicl
is seriously endangered by illegal wood extraction and pasture expansion. Researc
is part of activities of a newly developing research programme on sustainable landuse
located in the south-eastern periphery of Amazonia and composed of the M.Sc.-course
in Agroecology of Maranhdo State University and the Embrapa Mid-North Agricul-
ture. Research aims at a better understanding of the relationships between landus
systems and the resulting environmental impacts. For this purpose, we applied a sc
cioeconomic questionnaire on 15 families collecting information on plant and animal
production systems, landuse and family income and farmers’ expectations during the
agricultural year spanning from August 2005 to July 2006. We calculated the relative
technical efficiencies of production units and processed data with Data Envelopment
Analysis (DEA). We relate individual benefits with the associated types of environ-
mental impacts in this buffer-zone which historically suffered from deforestation and
repeated burns. Results demonstrate that the production systems significantly impac
the predominating vegetation cover. We furthermore identify a reduction in the rela-
tive technical efficiency of the production units associated with an increase in income
derived from beef production together with a reduction of income derived from food
crop production (upland rice, maize, beans, cassava). In conclusion we recommend
diversification of landuse systems in order to increase the efficiency of landuse.

Keywords: Agroecology, ecological economics, landscape ecology, smallholder agri-
culture, sustainable development, Brazil
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Vulnerability and Resilience of the Cambodian Forest-Rural
Interface

JAN-PETER MUND
Royal University of Agriculture, Department of Land Management and Land Adminis-
tration, Cambodia

This paper examines examples of vulnerability and resilience at the Cambodian rural-
forest interface. Poor and rural population are often considered as the key factors
for land degradation, next to exploitation of timber products, mining, and plantations
which increases inherent vulnerability of the fragile ecosystem at the agricultural for-
est interface. A growing population and increasing consumption of forest resources
for timber, fuel wood, and a range of non-timber forest products (NTFP) are placing
the remaining resources under significant pressure. Demand on forest resources is
growing fast as especially the rural population continues to grow rapidly in Cambo-
dia. Traditionally, forest resources play a significant role in the household economy,
as an additional source of food, but also as an important source for tools, and for
medicine. As part of the degradation process, forest cover is being lost permanently
as it is converted to agricultural land, often in the form of large plantations. This is
facilitating a significant in-migration of settlers into former dense forest areas. Many
of whom subsequently seek to clear forestland and gain title to newly cleared areas
which is often followed soil degradation and inadequate land use.

The direct causes for vulnerability of Cambodian rural forest interface are land grab-
bing, illegal agricultural encroachment, forest and economic concessions, illegal tim-
ber and NTFP harvesting and restrictions of forest use for local communities, due to
protection and biodiversity conservation. Furthermore, there are a number of under-
lying or indirect reasons for increasing conflicts in rural area like improved access to
remote and even far remote areas and a fast growing population migration to frontier
provinces. As a result, countrywide many communities are in a state of flux due to
both temporary and permanent migrations. These changes have further impoverished
Cambodia’s rural communities. The emergent instability and vulnerability of both
forest resources and rural communities points to demographic issues, poverty allevi-
ation measures and to the character and condition of forest vegetation as key factors
in determining sustainable land use practices to remain and improve environmental
services to rural population in Cambodia.

Keywords: Cambodia, resilience, Rural Forest Interface, tropical forest, vulnerability
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Risk in Diversifying Agricultural Land Use: Perceived Impacts of
Woody Species and Livelihood Diversification Strategies in the
Central Highlands of Ethiopia

MICHAEL KRAUSEL, HOLM UIBRIG?
LUniversity of Kassel, Department of Development Economics, Migration and Agricul-
tural Policy, Germany
2Dresden University of Technology, Institute of International Forestry and Forest Prod-
ucts, Germany

Research on sustainable land use in Ethiopia has recently been extended to locally-growr
woody species outside forests. The non-competitive integration of woody species in agricul-
tural farms may support the development of adapted land use systems by providing both good:
and service functions. Thus, the control of natural resource degradation and the diversification
of income, which may gain significance in livelihood diversification strategies, meet concerns
of the Ministry of Agriculture about how to cope with environmental degradation and human
needs within the Millennium Development Goals.

This study stresses the need for awareness towards neglected farmers’ perception of potenti
private gains and losses from diversifying agricultural land use by integrating woody species.
The objectives aréi) to identify woody species occurring in agricultural land with special
respect to farm fields(ii) to analyse the perceived suitability of woody species in terms of
goods produced to diversify livelihood activitig§i) to analyse farmers’ risks perception and
responses to risk in farming linked to woody species and potential service functions.

The methodology bases on the analysis of the ‘Farming System’. An integrated study approact
combines a rapid appraisal and formal questionnaire survey in 130 systematic-randomly se
lected and ex-post stratified households in two villages. The analysis of woody species diver-
sity in agricultural land relies on key persons’ local knowledge, direct observation and botanical
assessment on-station. Pair-wise and direct use ranking help to identify woody species that aj
peared to farmers as most promising for several uses. Likert scales reveal farmers’ perception
of risk associated with woody plants on-farm and their role in responses to risks. The analysis
makes use of indicators on the farmer’s access to and control over resources and is based upc
descriptive statistics.

Results refer to opportunities and threats in diversified tree-integrated agricultural land use
corresponding to perceived strengths and weaknesses of particular woody sped@satteat
competitive/non-competitive for natural resources in farm fig{ldy constitute sources of fu-
elwood and fodder in diversification strategies, §odimpact the range of potential service
functions - primarily the prevention of soil erosion and soil improving capability.

Keywords: Diversification strategies, Farming Systems, local knowledge, non-competitive tree
integration, perceived benefits from land use, risk perception and response
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Forest Tree Regeneration on Fallow Land after Shifting
Cultivation in the Northwest Region, Viet Nam

Do TRAN VAN
Forest Science Institute of Viet Nam, Silvicultural Techniques Research Div., Viet

In the Northwest region of Viet Nam, agricultural land becomes increasingly limited
resource. Slash-and-burn agriculture is still predominating and is one of the main fac-
tors for deforestation, land degradation and biodiversity losses due to increasing popu-
lation density. Consequently, there is a large area of fallow land (about 2,000,000 ha)
with low vegetation cover and species diversity. This study was conducted on fallow
land at Chieng Boom commune in the Northwest region. The objective of this study
was to evaluate whether forest trees can be regenerated on fallow land, by measuring
the number of regenerated forest tree species and their abundance. The experimental
area of 100rf per plot and random sampling method were used to collect data for
the number of regenerated forest tree species and their abundance. All fallow land
was divided into 4 categories, based on the number of years after fallow. Species rich-
ness, abundance and Shannon index were used to evaluate the diversity of regenerated
forest tree species.

The longer the fallow period was, the more forest tree species appeared. After 15
years of fallow period, the number of regenerated forest tree species was 42, which
accounts for 80 % of total species in the adjacent natural forests. Their abundance
was very high, but those mainly were seedlings and saplings. The percentage of trees
with DBH bigger than 6 cm was 7.2 %, equivalent to 65 trees per ha. The main part of
regenerated species was pioneer species, which grew very fast at the beginning. More
than 80 % of trees were regenerated from seeds and the rest from sprouting, indicating
that seed is the key for the regeneration of forest trees on fallow land in this region.
The seed source is mainly from mother trees which were left when shifting cultivation
was conducted and adjacent natural forests, but some from seed bank in the soil.
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Sustainable Livelihood Examples from Water Deficient Easter
Island and the Lower Amazon River Floodplains

ISABEL MARIA MADALENO
Tropical Institute, Department of Natural Sciences, Portugal

The Brundtland Commission definition of sustainable development (1987) is used in
this assessment: “development that meets the needs of the present without compr
mising the ability of future generations to meet their own needs”. The United Na-
tions Millennium Development Goals (2000) recommend a trend toward sustainable
development principles in tropical regions encompassing social, cultural, economic,
political and environmental components. Environmental sustainability can only be
achieved through natural resources proficient utilisation, with emphasis to the ances
tral formulas that have sustained human presence in fragile tropical regions along the
years. In times of climate excesses it is of utmost importance to seek for indigenous
livelihoods that offer evidence of viable techniques and land uses able to cope with
floods and drought, as is the case with lower Amazon basin peasantries, the Caboclo
and Easter Island aboriginal Rapa Nui peoples. The main purpose of the ongoing re
search in Lower Amazon riverine areas is to learn how local smallholders live from
the forest and by the forest. Successful examples of ethno-development persist alon
Amazon River margins, providing the possibility to discuss multi-functional liveli-
hoods and multi-local biodiverse agro-forestry models. In the paradigmatic Chilean
Pacific Island, a remote and poorly resource provided ecosystem, one of the most vul
nerable in the world, peri-urban farmers use rainfall reservoir systems to water supply
subsistence and commercial crops. The case studies are contrasting in terms of wi
ter availability however presenting similarities in livelihood systems, their creativity
and adaptive nature meeting the demands of climate change and their uniqueness co
fronting pressing global development options.
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Effect of Environmental Factors on Productivity of Guadua
angustifolia Stands in Coffee Region of Colombia

JUAN CARLOS CAMARGO?, CHRISTOPHK LEINN?
lUniversidad Tecnoldgica de Pereira, Faculty of Environmental Sciences, Colombia
2Georg-August-Universitat Gottingen, Institute of Forest Management, Germany

In order to promote the proper utilisation and managemer@wddua angustifolia

and the productivity options available to farmers in the Colombian coffee region, in-
formation on growth and productivity of this bamboo species was obtained. This
study focused on the effect of environmental factors on stand productivity. The study
sites were located in the Colombian coffee region. The aim was to assess differences
in the productivity ofGuaduastands due to environmental conditions and determine
which response variables are the most sensitive to specific environmental conditions.
An analysis of principal components provided information for the identification of
key variables responsible for most of the variability between sites.

The final environmental variables selected for the construction of predictive models
was defined considering the high loadings of variables in the principal components
and their higher correlation with the respective response variable. These variables
were used in multiple regression models. Average culm length and stand basal area
can serve as indices Guaduastand productivity. Average culm hardness is useful to
determine culm quality withiftuaduastands. According to the statistics evaluated,
the regression models for these variables showed a reasonable goodness of fit for
culm length (R= 0.54, MSE =5.3), for stand basal are&4rR0.51, MSE =411) and

for culm hardness (R 0.51, MSE =7.6). However, the variability in the productivity

and quality of G. angustifolia could not be entirely described by the environmental
set of independent variables measured and a significant proportion of the variability
remains unexplained. In addition, factors that describe culm and stand characteris-
tics were obtained. The “growth” factor showed a larger load of dendrometric culm
variables whereas the “quality” factor exhibited a larger load of physico-mechanical
variables. FoGuaduastands, the “growing stock” factor showed the strongest correla-
tion with variables such as average diameter at breast height and average culm length.
The “dynamics” factor exhibited a strong correlation with harvest intensity, percent-
age of shoots and percentage of young culms. The “quality” factor was strongly cor-
related with physical and mechanical properties, especially with average compression
strength.

Keywords: Guaduabamboo, multivariate analyses, coffee, Columbia
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Cost-Benefit Analysis of Land Use Alternatives in Malawi

UNDINE BEYERSDORFR, MICHAEL CHIRWAZ, MARION HERGARTEN, GERALD
MEKEZ, IRMA MIKAL, VIOLET MSukwAZ, USTANZIOUS NTHENDAZ, JANA
ROHRBACH!, NINA STEPHAN!
1Georg-August-Universitéat Géttingen, MSc Course Tropical and International Forestry,
Germany
2Forest Research Institute of Malawi, Malawi

Against the background of land scarcity, prevailing poverty and increasing demand
for food and fuel wood, there is a high pressure on the Miombo forest margins of the
Liwonde Forest Reserve (Machinga District, Malawi). Rural livelihoods substantially
rely on the exploitation of natural resources to satisfy their daily needs, and this leads
-combined with lacking enforcement of legal restrictions- to unsustainable land use
and land degradation with negative long-term consequences. Co-management of na
ural resources under participation of the forest administration and local stakeholders
seems to be a promising approach for changing this situation. Our study focuses or
a comparison of four land-use alternatives, two agricultural and two forestry ones, in
and adjacent to the Liwonde Forest Reserve. We include biodiversity, inventory, so-
cio-economic and political aspects and summarise our findings in a comprehensive
cost-benefit analysis. Net present value and annuity are used as evaluation criteri
supplemented by a sensitivity analysis of the most important variables. The results
are meant to give support and background information in the co-management deci
sion process. We conclude that agricultural land uses, such as maize or cassava, a
economically attractive, thus, partly explaining pressure on forest margins. However,
sustainable restoration/ management of Miombo woodlands could be a promising al
ternative, performing better than extensive managed eucalypt plantations used for fue
wood production in our study region. The project has been conducted and organisec
by students of the Master course Tropical and International Forestry of Géttingen Uni-
versity in cooperation with researchers from the Forest Research Institute of Malawi
(Zomba).

Keywords: Forest co-management, cost-benefit analysis, Malawi
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Mobility, Rural-Urban Linkages, and Land Use Change:
Implications for Forest Livelihoods and Land Tenure Security in
Amazonian Extractive Reserves

CHRISTIANE EHRINGHAUS
Center for International Forestry Research (CIFOR), Forests and Livelihoods Program,
Brazil

This paper presents results from long term research with rubber tapper households in
the Chico Mendes Extractive Reserve in Acre, Southwestern Amazonia, Brazil. The
research analyses changes in land use and income composition, household turnover
and migration patterns, and examines the flow of goods and services between for-
est and urban areas. While migration has long been part of Amazonian landscapes,
mobility along a forest-urban continuum has increased significantly in the last two
decades — however, in more complex ways than one-way rural exodus. Linked to
rapid changes in land use and income opportunities, mobility and increased rural ur-
ban linkages present new threats to livelihood and land tenure security for forest-
based smallholders and fundamentally changes the forms of territorial occupation.
Nevertheless, increased rural-urban linkages also provide improved opportunities for
forest product marketing in expanding and new urban centres. The research identifies
a significant commercial and non-commercial flux of forest and agricultural products
and capital from forest to urban areas and in return a flux of industrial products, tempo-
rary labour, and capital investment from urban to rural areas, mostly through family
ties. As a result, forest peoples are increasingly linked to urban areas and in many
cases hybrid forest-urban livelihoods emerge. For policy makers, regional planners,
development and conservation projects, as well as social movement organisations it
is important to take continued mobility and rural-urban linkages into account when
addressing challenges such as land tenure security, forest income generation, and de-
forestation.

Keywords: Brazil, land use change, rubber
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Ecosystem services in forest and agrarian landscapes

FERGUSL. SINCLAIR
University of Wales, Bangor, School of the Environment and Natural Resources, United
Kingdom

Agricultural impacts in forested landscapes are a major and accelerating driver of
change to ecosystem services, while tree cover in agrarian landscapes is increasing
valued as a means of enhancing their provision. Meaningful landscape units depenc
upon the ecosystem. Catchments are appropriate for water flow and quality but occu
at a range of scales, with discontinuity of response across scales. Often catchment
comprise mosaics of forest and agrarian land cover with uneven anthropogenic dis
turbance of forest areas and distinct forms of tree cover in agrarian areas. Habita
networks focus on the connectivity of the elements within and beyond these mosaics
and are often used to evaluate biodiversity conservation options. Once again, there
are discontinuous responses across scales of measurement with the appropriate sce
depending upon the distances that the organisms of interest and their genes mov:
The state of carbon stores and fluxes in some fragile landscapes threaten wholesca
regional collapse of ecology and society. Attempts to manage ecosystem services ar
further complicated because they interact and are traded off against one another an
productive exploitation of land. Rarely does social capital exist at the same scales
as these ecosystem services are manifest. This means that there is a requirement f
integrated approaches that build social and natural capital simultaneously, creating
institutions through which management and policy can be implemented. Current de-
velopments with model forests and corridors, at a range of scales, are beginning tc
address these issues but require more explicit ways of dealing with discontinuities of
scale.

Keywords: Ecosystem services, modelling
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Meeting the Growing Demand for Wood: Sustainable Plantations
and Commercial Harvesting Operations in Transition Countries

UWE Muuss, JOACHIM KIRCHHOFF, NETRA BHANDARI
Georg-August-Universitat Goéttingen, Centre for Tropical and Subtropical Agriculture
and Forestry (CeTSAF), Germany

In 2002, world wood-production was estimated to be 2,971 milliérpms 510 million tonnes

pulp produced from the forests covering 3,868 million ha of which 187 million ha are from
the plantation forest. Tropical timber accounts only for a small portion of the world trade and
world timber production; however, the economies of many developing countries in the tropics
rely heavily on it. Likely, roundwood production in tropical countries will increase. A signif-
icant contributor to such increase is woodfuel consumption and it is expected that the global
woodfuel production increases moderately as dependency of woodfuel in developing countries
is still high; most households in these countries resort to using wood as main energy source.
Particularly during the last decades, the Asia-Pacific region has undergone drastic changes in
wood supply and demand as emerging economies consume huge amounts of natural resources
including timber while at the same time most countries experience severe forest losses and for-
est degradation. The major role in the region consuming vast amounts of forest resources, still
originating to about two third from the Asia-Pacific region, plays China, which became and
will keep it's position as the leading nation in forest products demand. China’s spectacular eco-
nomic growth over the last decade is having a dramatic impact on the global wood and timber
market and affects are not restricted to the Asian region, but have impact in Latin America and
Africa as well. From 1997 to 2005, China’s total forest products imports have risen from 40 to
almost 150 million .

Plantation forestry plays a significant role for wood production in tropical countries because
of its several important characteristics such as high yield per unit area, very short rotations,
good accessibility, etc. Over the past 15 years, the share of industrial fibre from plantations
has grown from 5 to 30 percent against native forests, for which as a whole the productivity is
likely to decline. There is no doubt that the importance of plantation forestry is increasing to
meet the future demands, which especially holds for many developing and transition countries.
This paper elaborates on how the growing demand for wood and timber products can be metin
the future in a sustainable manner. In this regard, the role of plantation forestry and commer-
cial harvesting operations is emphasised and good practise examples are discussed such as the
promising Forestry Sector Development Project for Viet Nam involving small farmers. Collabo-
rative forest management systems are seen very promising with the aim that local communities
can manage their own resources, rehabilitate and protect forests, market forest products, and
benefit from security of tenure.

Keywords: Plantation forestry, sustainable utilisation of timber, timber market, wood produc-
tion
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Cultural Influence of Forest Perception and Forest Use among the
Tiriki Community in West Kenya

BARBARA TAUBERT, JURGEN PRETZSCH

Technical University of Dresden, Institute of Internationale Forestry and Forest Products,
Germany

Although globalisation is ongoing rapidly, in Kenya forests can be identified, which
are managed by local people in a traditional and sustainable way. It is assumed, tha
the related perception of forest use is based on specific values and attitudes. The
aim of this paper is to investigate intangible forest related values and attitudes of the
Tiriki. The sacred community forests of the Tiriki are described as rich in biodiversity.
The study investigates cultural constructs that influence the perception and use of
these forests. It is investigated which role traditional and religious practices play in
this context. Main emphasis is given to contemporary connections of the Tiriki and
‘their’ sacred forests. Traditional and modern intangible values are investigated to
understand the importance of sacred forested places and to elucidate differences t
governmentally administered forests.

Based on a case study approach the following data collection methods are being af
plied: review of documentary material, accompanying community members to spiri-
tual places and activities, photographs, group discussion, semi-structured and narr:
tive interviews. Interviews were recorded, transcribed and analysed using the software
MAXqgda2.

The analysis of the interviews reveals that forest related intangible values can be clas
sified and hierarchically structured taking reference to Bagatzky (1986). On the high-
est level of abstract principles the common sense and the closed canopy as well a
a selection of special indigenous tree species of sacred forests as cultural places ca
be identified. On lower levels the direct protection of the forest and related practical
rules are clearly stated (e. g. who is allowed to perform which activities inside these
forests). The Tiriki are known to obey their simple rules very strictly (common sense).
This will be illustrated with examples.

With the further data analysis tangible indicators of culturally appropriate forest use
will be derived and may be used for the formulation of guidelines for sustainable
forest management.

Keywords: Traditional attitudes, cultural impact, forest use, perception, sacred forest
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Recovery and Conservation ofAraucaria Forest in Brazil through
Plantation’s Establishment: A Genetic Point of View

VALDIR MARCOSSTEFENON, OLIVER GAILING, REINER FINKELDEY
Georg-August-Universitat Géttingen, Institute of Forest Genetics and Forest Tree Breed-
ing, Germany

The Araucaria forest is a particular ecosystem formed by an admixture of two dis-
tinct vegetations: the tropical afro-Brazilian and the temperate austro-Brazilian floras.
This peculiar forest is part of the Atlantic forest domain, one of the most endangered
Brazilian biomes. The dominant species in this ecosystem is the Brazilian/aue- (

caria angustifolig, an ecologically and economically important species in southern
Brazilian highlands. Their highly nutritive seeds are appreciated by humans and ani-
mals, comprising the most important source of food during the winter in the araucaria
forests. Besides, the commercialisation of these seeds constitutes a significant source
of income to an undetermined number of small farmers. Although covering around
200,000 kmd of the southern states of Brazil at the beginning of th& 2entury,

the intensive exploitation process reduced its area to about 3% of the original forest.
Brazilian pine remnants hold abundant genetic diversity. However, the protection of
the species in a genetic view depends on the conservation of extant populations, pro-
motion of connectivity among them and support of natural regeneration. Recently, it
has been suggested that establishment of plantations facilitates forest regeneration in
grassland faster than natural succession, encouraging its use in recuperating degraded
areas.

In this study, molecular markers were used to explore patterns of changes in the origi-
nal genetic structure of plantations by comparing patterns of genetic structure between
plantations and natural populations of Brazilian pine. Signatures of artificial selection
favouring gene(s) possibly related with plant growth through selection of seedlings
used in the plantations’ establishment and the maintenance of plus-trees in the stand
were detected. Besides, the results suggest that remnants of Brazilian pine preserve
potential to supply plant material with sufficient genetic diversity for the species con-
servation through plantations. Hence, establishment of plantations may considerably
assist the conservation of araucaria forest in southern Brazil. Additionally, the incorpo-
ration of local knowledge and skills, as well as the rational exploitation of secondary
forest products and agroforestry by local people will likely increase the success of
reforestation enterprises.

Keywords: Brazilian pine, genetic resources, planted forest, species recovery

Contact Address: Valdir Marcos Stefenon, Georg-August-Universitat Gottingen, Institute of Forest
Genetics and Forest Tree Breeding, Busgenweg 2 - 2nd Stage, 37077 Géttingen, Germany, e-mail:
gene_mol@yahoo.com.br

272


gene_mol@yahoo.com.br

Forestry — Posters

Immediate Impact of Elevated Nitrogen Input on Trace Gases
Emissions in an Old-Growth Lowland Forest in Panama

HANS WULLAERTY, EDZO VELDKAMP2, MARIFE D. CORRE
LUniversity of Mainz, Geographic Institute, Germany
2Georg-August-Universitat Gottingen, Institute for Soil Science and Forest Nutrition (IBW),
Germany

In tropical areas, nitrogen (N) emission, transport and deposition are projected to in-
crease rapidly in the next decades. In this study, the consequences of elevated N inpt
on trace gases emissions from a tropical lowland forest soil were evaluated. The study
site is located in Gigante Peninsula, Panama, which included control and N addition
treatments each with four replicate plots. Urea-N was applied twice in 2006 (April
28 and June 6) at a rate of 31.25kg N-haach application. Nitrous oxide ¢i0),

nitric oxide (NO), carbon dioxide (C£) and methane (C}J fluxes were intensively
measured prior to and until one month after the second N application; this measure
ment period was within the beginning of the rainy season. We observed significantly
higher NO emissions from the N-fertilised than the control plots, ®NCOG, and

CH, fluxes did not differ. The increased NO fluxes were largely observed during the
first week after the second fertilisation, when water-filled pore space (WFPS) has in-
creased as the rainy season progresse@. éfnissions could possibly increase with N
addition when soil moisture further increase into the rainy season. The significant cor-
relation between pD + NO fluxes and NHi levels and the range of WFPS (40-60 %)
indicated that N trace gases were possibly predominantly produced by nitrification.
The fertiliser- induced N oxide emission was 3% of the applied N. The &l

CH, fluxes indicated that initial N addition did not bring detectable change in micro-
bial decomposition and root respiration for €@missions and in Cjiconsumption

and production for Cifluxes, at least during the early rainy season covered in our
measurement.

Keywords: Climate change, denitrification, N cycling, nitrification, tropical lowland
forest
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Vegetation Restoration in Area Closures: The Case of Douga
Tembein, Central Tigray, Ethiopia

WOLDE MEKURIA

Mekelle University, Land Resource Management and Environmental Protection Depart-

ment, Ethiopia
Since 1991, communities in Tigray region have started to establish area closures (ex-
closures) to deal with shortage of biomass and land degradation. Although the need
of scientific information is clear, studies made to assess vegetation restoration in area
closures are very limited. This study assesses the population structure and biomass
of two dominant woody speciegicacia etbaicaandEuclea racemosaubsp.schim-
peri and compare with communities fuel wood demand. For this study contrasting
age of exclosures (5 and 10) were selected. Vegetation assessment was done using
systematic line plot sampling in an area of 3609. Mne way analysis of variance
and regression analyses were used to analyze the data. A strong relationship was not
found between the diameter and height of the two woody species in both exclosures.
However, with the increase in year of protection, the relationship\fatbaicagets
better (R =15.4 -22.8%). This shows the improvement of sites with an increase in age
of protection. The frequency distribution of woody species showed almost an inverted
J-shape with few or no individuals at higher diameter classes. This could be due to
selective removal of bigger woody species for fuel wood and construction. Mean den-
sity of the two woody species within treatments varied between 194 and 1078 trees
ha'; basal area 1.74 and 8.72ma?; volume 1.98 - 13.98 rhha; live above ground
biomass 3014.40 - 5268.30 kg-haand dry above ground biomass 359.98 - 462 kg
ha'. The result showed that there is a significant differefite 0.05) in vegetation
parameters investigated between the two wood species within treatments. The result
also indicated that from the total of 114. 6 ha of exclosures investigated, 51 tons of dry
above ground biomass could be harvested. Given the current firewood consumption
of 1 to 1.2 t hht yr'! and taking the number of households (200), the amount of dry
above ground biomass produced would cover around 25% of their yearly consump-
tion. Thus, exclosures have considerable contribution in solving shortage of biomass
for fuel. Vegetation management such as pruning could help to increase vegetation
growth and biomass produced.

Keywords: Ethiopia, area exclosures, fuel wood, population structure
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Seasonal Trends of Chlorophylls a and b and Carotenoids in
Native Trees and Shrubs of Northeastern Mexico

JOSEISIDROUVALLE SAUCEDAL, HUMBERTO GONZALEZ RODRIGUEZL, ROQUE
G. RAMIREZ LOZANO?, ISRAEL CANTU SILVA L, MARCO V. GOMEZ MEZA3
LUniversity of Nuevo Leon, Faculty of Forest Sciences, Mexico
2University of Nuevo Le6n, Department of Food Sciences, Mexico
3University of Nuevo Ledn, Faculty of Economics, Mexico

For range ruminants and wildlife, native shrubs and trees that grow in the semiarid re-
gions of northeastern Mexico are important feed resources; however, are affected by
climatic conditions and probably causing differences in the concentrations of photo-
synthetic pigments when considering effects in space (sites) and weather (seasonality
The study was carried out with aims to quantify and compare seasonally the content
of chlorophylls a and b and carotenoids (x + ¢) during two consecutive years in foliar
tissue of native trees (T) and shrubs (S) suclheacia rigidula(S), Bumelia celas-

trina (T), Castela texandS), Celtis pallida(S), Croton cortesianugS), Forestiera
angustifolia(S), Karwinskia humboldtiangS), Lantana macropod#S), Leucophyl-

lum frutescengS), Prosopis laevigatél'), Zanthoxylum fagardT). Pigment determi-
nations were carried out in a region of the state of Nuevo Ledn at three county (Los
Ramones, China, Linares) sites, which are grouped under a similar climatic pattern
Measurements were quantified spectrophotometrically and data are shown in frest
weight (fw). With exception of the interaction year*plant of carotenoids content at
Los Ramones site, all pigments were significantly different between years, season:s
and between plants within years and seasons. All plants had marginal higher chloro
phyll a content at Linares (overall mean = 0.79 mg @) than China (0.71) or Los
Ramones (0.66) site. Chlorophyll b content followed a similar trend as chlorophyll a
(0.29, 0.25 and 0.23, respectively). Marginal differences in carotenoids content, in all
plants, were found among sites being the overall mean of 0.2 mg carotendiua g
Yearly and seasonal variations in plant pigments might have been related to seasonz
water deficits, excessive irradiance levels during summer and extreme low tempera
tures in winter that could have affected leaf development and senescence.

Keywords: Carotenoids, chlorophylls a and b, native trees and shrubs, northeastern
Mexico
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Litterfall Production in Semiarid Woodlands, Northeastern
Mexico

HUMBERTO GONZALEZ RODRIGUEZL, ISRAEL CANTU SILVA 1, ROQUEG.
RAMIREZ L0ozANO?, MARCO V. GOMEZ MEZA3
LUniversity of Nuevo Leén, Faculty of Forest Sciences, Mexico
2University of Nuevo Leén, Department of Food Sciences, Mexico
3University of Nuevo Leén, Faculty of Economics, Mexico

Litterfall and litter decomposition are key fundamental processes in nutrient cycling of
woodlands ecosystems at the Tamaulipan thornscrub of northeastern Mexico, which is
characterised by a wide range of taxonomic groups exhibiting differences in growth
patterns, leaf life spans, textures, growth dynamics, and phenological development.
During two consecutive years (November 2004 to October 2006), monthly litterfall
and their respective components were quantified at three county sites (Los Ramones,
China, Linares) located at the state of Nuevo Leon. At each site, litterfall deposition
was quantified in an undisturbed thornscrub experimental plot (2026m). At

each plot, seven (replications) litter traps were scattered over the entire area. Each trap
covered an area of 0.16%(0.4 mx 0.4 m) and was placed approximately 0.3 m above

the soil level to intercept litterfall. At each sampling date, the collected litter was
sorted manually into the following categories: leaves, branch@<tn in diameter),
reproductive structures (flowers, fruits and seeds), and others (unidentified, fine plant
residues such as bark, pieces of insect bodies or feces). The samples were then dried to
a constant weight at 65°C for 72 h. Total litterfall production was significantly higher

in China (13.4 t hal) followed by Linares (9.2 t hat) and Los Ramones (8.9 thd).

No significant differences were detected among sites for litterfall constituents. Leaves
represented the main component varying from 6.0 to 9.2} Fallowed by branches

that ranged from 1.0 to 2.2 Mg h&, and reproductive structures that varied from 0.7

to 1.1 t hal. The contribution of other litterfall components such as bark, insects
feces and other debris ranged between 0.4 and 1.1} hBifferences in spatial

and temporal litterfall deposition among sites might be related to plant phenology,
community plant structure and environmental variables such as extreme temperatures
and heavy rainfall events.

Keywords: Litterfall, northeastern Mexico, Tamaulipan thornscrub, woodlands
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Restoration of Endemic Dwarf Pine Pinus culminicola)
Populations in North Mexico

JAVIER JIMENEZ PEREZL, OSCAR ALBERTO AGUIRRE CALDERON!, HUMBERTO
GONZALEZ RODRIGUEZ%, MARCO AURELIO GONZALEZ TAGLE?
LUniversity of Nuevo Leén, Departament of Silviculture, Mexico
2University of Nuevo Le6n, Faculty of Forest Sciences, Mexico

Pinus culminicola(dwarf pine) was described by Andresen and Beaman (1961) as a
new endemic species at the top of the protected area Cerro El Potosi, in Nuevo Leor
Mexico. Later, the distribution of the species as a total of 106 ha was described. In
1978 wildfires burned 34 % of dwarf pine population. During the past four decades,
a reduction of the area formerly covered by dwarf pine has been observed, due tc
human impact involving timber extraction, and land use change for aerial navigation
infrastructure. Currently, only 30 ha of fragmented dwarf pine area exist, and these
include many old trees with low seed production that are subject to cattle grazing. The
species is now considered endemic and is subject to special protection.

A study was established to test the effect of cattle, small mammals and elevation
on the success of reforestation of an endemic dwarf pine species in North Mexico
was implemented. Dwarf pine is under pressure from grazing, wildfires and human
activities. We planted and monitored 2-year-old seedlings at three elevations within
the natural distribution range of this species. At each elevation three treatments were
established:(1) seedlings protected from cattle plus small mammg} seedlings
protected from cattle, an@) seedlings with free access to cattle and small mammals.
Seedling survival was ca. 50% () after four years, but there were no surviving
seedlings with free access to cattle.

In conclusion, seedling survival was poor after four years for seedlings protected from
cattle and small mammals, and no seedlings survived after being exposed to grazin
and trampling for three to four years. Mortality was similar at all sites in spite of dif-
ferences in environments and plant communities present at different elevations. After
four years, surviving seedlings were still very small and thus susceptible to trampling
and grazing both by cattle and small mammals. The implications for a large scale
restoration programme are discussed.

Keywords: Cattle exclosure, grazingginus culminicola rehabilitation, restoration,
seedling
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Forestland Management by the Hmong Ethnic Group for
Sustainable Livelihood in the Northern Uplands of Viet Nam

HAI NGUYEN TIEN, HOLM UIBRIG
Dresden University of Technology, Institute of International Forestry and Forest Prod-
ucts, Germany

The current forest policy in Viet Nam pursues to improve livelihood of rural popula-
tions. Essential tools are devolution of forest management to none-state entities and
governmental programs/projects to restore the forest cover. However, conflicts over
tenure and use of forestland between local people and state institutions have continued
and even have been entailing.

This study is conducted to deepen understanding of the customary use and manage-
ment of forestland of the Hmong ethnic group and to examine governmental reforesta-
tion programs. Arguments for policy-makers and programme implementers will be
identified in favour of sustainable utilisation and management of forest land resources.
The ‘Human Ecosystem” model by Machlis et al. (1997) is adopted to conceptualise
the research. A set of methods including Rapid Rural Appraisal (RRA), Land use
inventory, and Forest inventory is applied to collect both qualitative and quantitative
data in the selected study village and area.

Results of the study show the particularities of the customary claim for forestland and
the use of forest resources as they are timber exploitation, fuelwood and NTFP collec-
tion, spiritual ceremony, etc. of the villagers in their living territory. Main uses of the
variety of collected forest products are to fulfil local subsistence needs. Owing to the
spiritual belief, customary tenure and rules, and traditional and none-traditional insti-
tutions the uses of forest are strictly regulated resulting in the locally designed develop-
ment of forest management. The governmental Land Use Planning and Reforestation
Project 661 have been planned and implemented following top-down approach by
state institutions missing coordination with each other as well as compatibility with
and involvement of grass root level planning. Yet, the existing conflicts over the use of
forestland between villagers and the governmental policy implementers (e.g. Forest
Protection Unit, Management Board of Project 661) turn out in threats for sustainable
management of forest resources. It is expected that following the cycles of conflict
and cooperation can harmonise the interests of the involved stakeholders channeling
co-management of forestland resources for sustainable improvement of livelihood of
the local population.

Keywords: Conflict cycle, customary rules, customary tenure, forest policy, forest
land use, human ecosystem, subsistence
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The Study of Suitable Forest Territorial Organisation in the
Northern Zagros

PARVIZ FATEHIL, MANOOCHEHRNAMIRANIAN 2, ALI ASGHAR DARVISHSEFAT?
IAgriculture and Natural Resources Research Center of Kurdistan, Forestry Research,
Iran
2Tehran University, Forestry & Forest Economy, Iran

This study conducted for investigation on a suitable forest territorial organisation in
the northern Zagros. In order to achieve the goal, “Group Decision Making” approach
was used. The method used was based on “Analytic Hierarchy Process” which is one
of multi-criteria decision making methods. At first, the most important effective crite-
ria in the determination of management unit in the northern Zagros were recognised
by a questionnaire. The second questionnaire was designed to determine the impo
tance factor of each criteria to achieve the goal and choose the best alternative. Th
results show that eight main factors are effective in management unit determination
These factors are as below according to their importance: 1) Social acceptance, 2) Th
goals homogeneity in the management unit, 3) unity of the manager, 4) Using “one”
forestry method in management unit, 5) Similarity of the management unit and forest
stand, 6) Economical justification, 7) Physiographic and 8) Unit area. There were
three main alternatives in managing Zagros forests. The results of this study show
that the best choice among three alternatives is considering the family conventional
territory as management unit in the northern Zagros followed by village conventional
territory and watershed. Studying the family conventional ownership, as the manage
ment unit, a 3388 hectare area was surveyed in which all the conventional territory
boundaries were surveyed by GPS. Then gathered the data were used as inputs fi
GIS. The results show that the area of this family conventional territory changes be-
tween 2.5 to 136 hectares. Conventional territory of each family consists of separatec
parts and the number of them changes from 1 to 7. The boundary of conventional
territory follows the valleys and ridges. In exceptional cases, the large diameter and
old trees separate the conventional territory. Studding the relationship between family
conventional territory and factors such as slope, aspect and forest stands show that ¢
viding the forest among the families flow some special rules from old time. It means
that the forest has been divided in a way that all the families have had equal share:
from the present situation.

Keywords: Conventional territory, Forest management, GIS, GPS, Iran, territorial
organisation
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Estimating and Upscaling Tree Density by Applying LAI-SEB
Model to Optical Remotely Sensed Imagery within the Volta Basin
(West Africa)

LAZARE TIAl, SEBASTIAN SCHMIDTLEIN?, PauL L. G. VLEK!
1University of Bonn, Center for Development Research (ZEF), Germany
2University of Bonn, Geographical Institute, Germany

The most common certain way to determine tree density is to count the number of tree
stems per unit area, given that most of ecological estimation outputs are subject to bias,
and more, to uncertainty. The primary requirement for that accurate tree density esti-
mate is field-based tree biometric measurements. But most of the time, that method
of estimation appears to be expensive, difficult and time consuming for larger areas of
investigation. Therefore, our alternative option consist of predicting tree density by
means of optical remote sensing imagery through the development of an appropriate
cross validated multivariate regression model - named LAI-SEB Model (Leaf Area
Index - Surface Energy Balance Model) - which is applied to large regions within the
Volta Basin. To achieve this goal, the Aster scene of Nov. 17, 2006, pixel size 30 m

is used. That satellite scene is processed according to standard methods such geomet-
ric correction using GCPs (Ground Control Points), image enhancement (histogram
equalisation, atmospheric correction). Then, vegetation indexes and surfaces energy
balance products such as SAVI, LAI, FPAR (Fraction of Absorbed Photosynthetically
Active Radiation), Surface Albedo, Net Radiation, Absorbed Solar Radiation Flux,
Sensible Heat Flux, and Latent Heat Flux are computed. For ground truthing, ab-
solute tree density is obtained from tree biometric standard measurements based on
systematic sampling method applied to quadrats of 30m by 30m. The mean tree
density estimate in these field plots is 331.873.76) tree stems h the standard
deviation is 250.09; the minimum is 11.00 and the maximum is 1233.00 tree stems
hal. The Partial Least Squares Regression (PLS-R) method was used to predict tree
density from the above mentioned image derivates. The prediction consist of, first,
establishing a multivariate regression model between dependent and independent vari-
ables at site scale, and second, using the regression model on new X-data set to predict
new Y-data at regional or Volta Basin scale.

Keywords: Tree density, LAI-SEB Model, multivariate regression, remote sensing
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Factor Influencing Local Communities’ Satisfaction Levels with
Different Forest Management Approaches of Kakamega Forest,
Kenya

PauL GUTHIGA®, JOHN MBURUY, KARIN HOLM-MULLER?
LUniversity of Bonn, Center for Development Research (ZEF), Germany
2University of Bonn, Institute for Food and Resource Economics, Germany

Satisfaction of communities living close to forests with forest management is essen-
tial for ensuring continued support for conservation efforts. However, more often than

not, community satisfaction is not systematically elicited, analysed and incorporated
in conservation decisions. This study attempts to elicit levels of community satisfac-
tion with three management approaches of Kakamega forest in Kenya and analyse
factors influencing them. Three distinct management approaches are applied by thre
different authorities in the management of Kakamega forest: an incentive-based ap
proach of the Forest Department, a protectionist approach of the Kenya Wildlife Ser-
vice and a quasi private incentive-based approach of Quakers church mission (QCM)
Data for this study was obtained from questionnaire interviews of a random sample
of 361 households living within a radius of 10 km around the forest margin. The re-

sults of the study showed that the protectionist approach was ranked highest overal
for its performance in forest management. Analysis of factors influencing satisfaction

indicated that households are influenced by different factors in their ranking of man-
agement approaches. Educated households and those located far from market centr
are likely to be dissatisfied with all the three management approaches. The locatior
of the households from the forest margin influences negatively the satisfaction with

the protectionist approach whereas land size, a proxy for durable assets, has a simile
effect on the private incentive based approach of the QCM. In the conclusions, the pa
per indicates a number of policy implications that can enable the different authorities

and their management approaches gain approval of the local communities.

Keywords: Community satisfaction, forest management approaches, Kakamega for-
est, Kenya, ordered probit
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Planning of GuaduaForest Based on Land Assessmnent and Site
Quality
JORGEHUGO GARCIA SIERRA, MIGUEL ANGEL DOSSMANGIL, LIGIA MARIA
ARIAS GIRALDO, JUAN CARLOS CAMARGO

Technological University of Pereira, Research Group on Management of Tropical Agroe-
cosystems, Colombia

In the Colombian coffee region the woody bamboo spe@iesdua angustifoli&gunth
represents an important natural resource traditionally used by farmers for many pur-
poses such as construction, furniture and handicrafts. Due to the variety of uses the
commercial value oGuaduaculms has recently increased. Therefore, this resource
has potential productive and protective functions essential for the sustainable develop-
ment of this important region of Colombia.

Planning ofGuaduabamboo forest is still a priority for government institutions re-
sponsible of giving principles for forest management. However, information collected
in inventories and forest plans usually are unarticulated. Consequently, institutions
can not provide a good guide to an adequate managem&uarduabamboo forest

in the Colombian coffee region.

A general spatial decision model based on land evaluation process was developed to
define potential areas for establishi@gaduaplantations in five states of the Colom-
bian coffee region. Thereafter, areas so called units of forest management (UFM)
were defined for sixteen municipalities. To develop spatial decision model was used
information fromGuaduaforest inventories and a baseline information on soils, cli-
mate conditions, geomorphology, environmental services and socioeconomic aspects.
The software Arc View 3.3 and its extensions spatial analyst and 3D analyst were
used. Also the extension Model Builder included within spatial analyst 2.0 provided
tools to develop the model.

UFM represent areas with highest potential for establisi@ogduaplantations. In
addition, Guaduastands located within each nucleus were qualified in terms of pro-
ductivity, quality and their potential to conform protected areas. Plans of management
and strategies of marketing are now done according to the specific characteristics of
nuclei.

The issues of this work are an important tool for plann{digaduaforest and con-
tribute to an adequate management of this natural resource in the Colombian coffee
region. Also this experience could be replied in areas with fragmented forests.
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Climatic Signals in §13c Time Series from Tropical Tree Rings

ESTHERFICHTLER, MARTIN WORBES
Georg-August-Universitat Gottingen, Institute of Agronomy in the Tropics, Germany

Terrestrial paleoclimatic records from tropical regions are essential to our understand
ing of past changes in the Earth’s climatic system, equator-pole linkages, and the ser
sitivity of tropical regions to future climate change. While studies on stable carbon
isotopes in trees from temperate zones provide manifold paleoclimatic data, tropical
trees are still disregarded in this context. Therefore this study examined the variabil-
ity of inter annual carbon isotopic pattern in several tree species from various trop-
ical climates and identified the potential of these time series to serve as proxies for
the reconstruction of past climatic events. Samples of nine broadleaved tree specie
from various tropical sites along a climatic gradient were investigated concerning their
813C values. The inter annual variability between species and sites was studied. Fur
ther the relation to precipitation time series and the potential for cross dating time
series was analyzed.

Tropical tree species show a similar variability in carbon isotopic composition as tem-
perate species. The radial distribution of carbon isotopes varied considerably betweel
species and within trees. Local site conditions dominate the isotopic signal. Corre-
lation between precipitation and tree rigg3C was significantly negative. The sig-
nificant correlations found were even strong, independent of the humidity of the sites
or the phenology of the trees. Successful cross dating of a treéHi@time series

with annual precipitation time series highlights the potential of carbon isotope mea-
surements for tropical tree ring analytical studies. Tropical broadleaved trees capture
a carbon isotopic signal in their annual rings and can therefore be used as a source ¢
past isotopic data.
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Transformation of Coffee Plantations through Tropical Timber
Production in the Region of Soconusco, Chiapas, Mexico

FREDERIC THOMAS, JURGEN POHLAN, MARC J. J. ANSSENS
University of Bonn, Institute of Crop Science and Resource Conservation (INRES), Ger-
many

The Soconusco, one of the most important coffee producing areas in Mexico, is pass-
ing