.|
Mark |'

o i
@h _’I';.'.l't':i ".'-' to the ‘ 7 : F ] l”
main road §

Commqutles
‘on Ini;egrateqqm

Natural
Resou_:rces

Management
Kémete Lencha ng Aba Tebo

Toma

Cj(': Edited by
N4 Zenebe Admassu

Kindu Mekonnen
Yohannes Gojjam

M'” T@m%

N Adbare Hill| DY



O>@& -+ E#6Czct#X cX cHr@h. ¥ OF #

Ethiopian Institute of Agricultural Research

/‘

Working with
Communities
on Integrated
Natural Resources
Management

Copy editing: Abebe Kirub

© EIAR, 2008

Ethiopian Institute of Agricultural Research
P.O. Box 2003

Addis Ababa, Ethiopia

Fax: 251-116461294

Tel: 251-116462633

http://www.eiar.gov.et

ISBN: 978-99944-53-23-8



Contents

Preface
Opening address

African Highlands Initiative Project in Galessa
Kindu Mekonnen and Zenebe Admassu

Participatory integrated watershed management: lessons
from the central highlands of Ethiopia

Zenebe Admassu, Kindu Mekonnen, Getachew Alemu,
Yohannes Gojjam, Birhanu Bekele, Demeke Nigussie, Laura German,

Tilahun Amede and Chris Opondo

Watershed-based soil and water conservation experiences
in Ethiopian highlands

Zenebe Admassu, Amare Ghizaw, Getachew Alemu, Kindu Mekonnen,
Mesfin Tsegaye, Tilahun Amede and Laura German

Participatory tree nursery management and tree planting
Berhane Kidane, Mehari Alebachew, Kindu Mekonnen Kassahun Bekele,

and Laura German

Availability and consumption of woody and non-woody fuel

biomass at Galessa
Berhane Kidane, Mehari Alebachew, Laura German
and Kassahun Bekele

Indigenous farm forestry trees and shrubs in Galessa watershed
Kindu Mekonnen, Gerhard Glatzel and Monika Sieghardt

Spring management for integrated watershed management

in Galessa
Zenebe Admassu, Shenkut Ayele, Kindu Mekonnen, Getachew Alemu,
Amare Ghizaw, Yohannes Gojjam, Mesfin Tsegaye, Berhane Kidane,

Laura German and Tilahun Amede

Aspects influencing dissemination of barley varieties in Galessa
watershed
Birhanu Bekele

i1

27

41

51

59

67

73



Scaling up and participatory evaluation of potato technologies

in Galessa watershed
Dagnachew Bekele, Zenebe Admassu, Gebremedhin W/Giorgis,
Mesfin Tessera, Amare Ghizaw and Getachew Alemu

Integrating linseed varieties into barley-based cropping
system of Galessa watershed
Adugna Wakjira

Livestock management in the Galessa watershed
Yohannes Gojjam, Kindu Mekonnen, Getachew Alemu and Fekede Fayissa

Livestock feed situation and prospects for improvement
in Galessa watershed
Fekede Feyissa, Getnet Assefa and Yohannes Gojjam

Collective action institutions and their implications in policy

options for natural resources management
Shenkut Ayele, Zenebe Admassu,Laura German, Mesfin Tsegaye,
Tesema Tolera, Kiflu Bedane, Kassahun Bekele, Amare Ghizaw

85

93

101

109

125



Preface

This publication is the result of integrated watershed management
research conducted at Galessa watershed in central highlands of Ethiopia.
A workshop entitled ‘Working with Rural Community for Integrated
Natural Resources Management’ was held at Holetta Research Center
on 28-29 February 2008 to present and discuss research results.
Participants of the Workshop included farmers, wereda and zonal
agricultural and rural bureaus experts, researchers, NGOs and
policymakers.

It is my belief that this publication is important source of information on
integrated watershed management in Ethiopia and serves as reference for
development, research, and education and training purposes.

Numerous individuals and groups have been instrumental in the conduct
of the research and making the results ready for use. First of all, I would
like to acknowledge farmers and development agents of the Galessa
watershed who made the research to bear fruit. Their participation,
hospitality and tolerance during different stages of watershed
management processes are gratefully acknowledged. I will also like to
extend my sincere thanks to the different offices in West Shewa Zone
and Dendi Wereda, particularly the office of agriculture and rural
development and office of rural water development. My thanks also go to
all researchers who participated in this research. Special recognition is
given to Dr. Kindu Mekonnen, Dr.Adugna Wakjira, Ato Yohannes
Gojjam, Ato Birhanu Bekele and Ato Fekede Feyissa for organizing the
Workshop and critically reviewing the papers.

I am deeply indebted of the financial support the Ethiopian Institute of
Agricultural Research and African Highlands Initiative project.

Zenebe Admassu
Project Coordinator, AHI, Ginchi Benchmark Site
July 2008



Opening Address

Solomon Assefa
Director General, Ethiopian Institute of Agricultural Research

On behalf of the Ethiopian Institute of Agricultural Research and me, it is
my pleasure and honor to address this Workshop of ‘Working with Rural
Community for INRM: experiences from participatory integrated watershed
management at Galessa.’

Ethiopian agriculture is mainly concentrated in the highlands, which
contain nearly 85 percent of the population, 95 percent of the cultivated
land, and 80 percent of cattle, which form a critical part of Ethiopia's ox-
plow cultivation system. Ethiopian highlands are the major sources of
staple crop production, which is dominated by cereals, though enset is an
important staple in the southern parts makes up 65 percent of the total
agricultural value-added with livestock production.

Land degradation, especially soil erosion, declining soil fertility,
deforestation, poor land management cultivation practices, increasing
number of population, and the load of poverty on environment
deterioration, are the main features observed in the Ethiopian agricultural
sector in particular and the sub-Saharan countries in general. For instance,
2/3 of the population of Africa is affected by land degradation. In
Ethiopian highlands, soil erosion on cropland averages 42 tons per hectare
per year and it is much higher on steeper slopes. If this soil erosion rate
continues, more than 6 million hectares of additional crop and pastureland
will become unusable. The gross discounted cumulative cost of erosion in
Ethiopia has been estimated to be as high as $1.25 billion/year.

It is also well known that the Ethiopian highlands account for nearly half
of the African highlands. The Galessa highland which is part of the central
highlands of Ethiopia in which the benchmark site of AHI project is
located has the following major features:

Loss of soil, water, nutrient, and seed as a result of soil erosion;
Loss of indigenous trees;

Poor and declining soil fertility;

Low crop productivity and diversity;

Poor quality and quantity of water resources;



e Lack of feed resources and low productivity livestock; and
e Lack of collective action on NRM.

Any intervention by governmental or NGOs to mmprove the above
situations should focus on maximizing growth in agricultural production
and minimizing natural resource degradation.

Having policies, institutions and technologies as the conditioning factors
for influencing farmers in their decision on the use of natural resources are
also critical areas to be addressed. Any of these efforts should be in line
with the developmental policies of the Government of Ethiopia.

Moreover, for concrete, targeted and mission-based approaches we need to
think differently about dissemination of technology, knowledge and
information. This is the task ahead of us. This is the current agenda we are
dealing with in our business process reengineering activity: aiming at
changing our research process to be cost-effective, client-oriented and
capable of producing quality products and services, and letting clients to
have technological options to change their activities and lives.

The Holetta Research Center has been conducting research on integrated
natural resources management using participatory integrated watershed
management and its approach is found to be encouraging since its efforts
are in line with the development policies and strategies of the Government
of Ethiopia. Thus, Government of Ethiopia expects more feasible results
from the HRC/AHI developmental research efforts at Galessa watershed
and hopes that the experience from this site will be scaled up to other
similar areas as fast as possible.

Wishing you very successful deliberations in the two days, I declared this
workshop officially opened.

I thank you!



African Highlands Initiative Project in
Galessa

Kindu Mekonnen and Zenebe Admassu
Ethiopian Institute of Agricultural Research
Holetta Research Center
P.O .Box 2003, Addis Ababa, Ethiopia

Introduction

African Highlands Initiative (AHI) is an eco-regional research program
that brings together national and international research expertise, local
government representatives, and development partners that strongly
share a commitment to work with local communities to improve their
livelihoods while reversing natural resource degradation. AHI is hosted
by the National Agricultural Research Institutes (NARIs) in pilot
countries who are members of the Association for Strengthening
Agricultural Research in East and Central Africa (ASARECA). The
research agenda of the AHI is implemented through a collaborative
arrangement involving EIAR and other institutions in east African
countries. The research activities at Galessa and other AHI sites are
conducted in an integrated way through action and formal research to
find approaches for systems intensification and watershed management,
institutional innovations for research and development (R&D),
developing and disseminating approaches for sustainable livelihoods,
and advancing impact.

This paper highlights the evolution of the AHI project and its research
and development achievements at Galessa and surrounding areas,
challenges, constraints, and limitation for the project activities

Evolution of the Project

AHI was initiated in 1995 in five countries (Kenya, Ethiopia,
Madagascar, Uganda, and Tanzania). The project started at Galessa areas
of Dendi Wereda, Oromiya Region in 1997. AHI works in highland
areas that are densely populated, have poor or declining natural resource
endowments and, due to unsuitable management practices and limited
levels of investment, have reached the point where people and
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landscapes can no longer provide livelihood needs. The project aims at
contributing towards food security by improving Natural Resources
Management (NRM) and agricultural productivity in the highlands of
East African countries. The AHI project has been operational at
Ginchi/Galessa with four consecutive phases.

The first phase (1995-1997)

In this initial period, research was conducted with small grants,
geographically scattered and having disciplinary research oriented
agenda.

The second phase (1999-2000)

In this phase, research was geographically aligned and team-based.
Improving income and investment through diversification and
intensification, soil conservation and fertility maintenance and
improvement, and integrated pest management were major taskforces
during the second phase. Entry points were considered as strategies to
work with farmers.

The third phase (2002-2004)

AHI concentrated in selected watersheds focussing on development
approaches and Integrated Natural Resources Management (INRM). In
the third phase, social issues and process documentation received much
attention. The approaches in phase three were highly participatory and
interdisciplinary.

The fourth phase (2005-2007)

The focuses of the fourth phase were scaling up of technologies and
knowledge, institutionalizing the concepts of integrated watershed
management and strengthening of local institutions and bylaws. Leaflets,
posters, discussion forums, publications, web sites, trainings and cross
site visits were the most important tools to achieve the scaling out and up
efforts.

Achievements

The AHI project in collaboration with the Holetta Research Center of
EIAR has enormous achievements in terms of resources assessment,
technology development and promotion, capacity building and
production of various publications (Kindu ez al., 2002; Kindu et al.,
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2006; Yohannes et al., 2006). The following are some of the
achievements or findings of the project:

Resource characterization

The following were the major achievements registered on assessing
resources in the different sites of the Project

e Characterization of the farming systems, identification and
prioritization of major problems and development of interventions
plans executed at Galessa Qota Gisher Kebele;

e Indigenous Rhizobia for legume vetch evaluated in fallow lands;

e Herbage dry matter productivity of seasonally waterlogged communal
grazing land, forest margin and short arable fallow lands assessed;

e A potato leaf disease such as late blight identified as the major production
constraint;

e Livestock production systems and development opportunities studied
at Galessa;

e Agroforestry potentials and opportunities identified both in the
watershed and the surrounding areas;

e Availability and consumption of woody and non-woody biomass as
source of fuel studied; and

e Biophysical, socioeconomic, institutional and other issues explored at
Galessa watershed.

On-farm research

e Five released varieties of potatoes were introduced as entry point and
evaluated for their performance. Out of which three have been found
promising for further production and utilization;

e Five improved barley varieties were introduced to Galessa and
evaluated on different farmers' fields. Among the varieties DIMTU,
ARDU 12-60B and HB42 were promising for dissemination;

e More than 10 multipurpose tree (MPTs) and shrub species were
introduced and evaluated for their adaptability and growth around
homesteads and open fields. Five of the species adapted more than the
others;

e Loose-rock check dam and brush wood-check dam combined with
Erytherina spp (Korch) and Hagenia abyssinica (Koso) for gully
stabilization were evaluated. From this experiment, Korch combined
with temporary structures found to be more effective;

e The use of biomass transfer of live-fence leguminous shrubs for soil
fertility management and yield of barley were evaluated, and three
species identified as potential sources of plant nutrients;
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The possibility of potato production with the application of compost
was tested in comparison to the application of other plant nutrient
sources. The combined use of compost and inorganic fertilizer has
been identified better than the other options in terms of various
indictors;

Fifty forage accessions and species were introduced and evaluated for
their adaptation and forage production. Out of which Oats (1693, D-27
and A-20) and Hairy vetch (2438, 2437, and 2465) reported to be
better in terms of their adaptability and biomass production;
Conventional and improved bacterial wilt management packages were
tested on six infested farms. The percent incidence of the bacterial wilt
was lower for the improved than the conventional management
packages;

Two improved Triticale varieties were introduced and their
performance evaluated. Out of which, Mayne performed better than
the other varieties;

Introduction and performance evaluation of six different Apple
varieties were carried out. Royal Galla, Winter banana and Jonago red
were found to be good in terms of different growth parameters;
Improved linseed varieties were evaluated. Variety CI-1652x
Omega/23/A was better than the other varieties;

Evaluation of field pea as a break crop for barely fallow production
was tested. Out of which Holetta performed well in terms of yield (1.6
tha'); and

Run-off, soil and nutrient losses from the different land use systems
have been assessed. The control plots (without soil bund) had the
highest soil loss (40 t ha™ per season).

Scaling out

Improved linseed varieties disseminated through informal seed
multiplication. More than 130 households have benefited from this
technology promotion activity;

Four improved food barley varieties such as HB 42, ARDU 1260B,
HB1307 and Shegie promoted on 15 farmers fields;

Informal potato seed multiplication has been conducted through six
farmer research groups (FRGs). Almost all the watershed inhabitants
have benefited from this seed multiplication scheme; and

More than 150,000 MPTs seedlings have been planted in and outside the
watershed.
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Capacity building

e Trainings were provided for researchers, development agents, farmers
and other stakeholders in Ethiopia, Uganda, Tanzania and Kenya;

e Cross-site visits were organized for researchers, farmers and
agricultural experts in Areka, Konso, Derashe and Ankober;

e Field days have been organized for researchers, farmers and other
stakeholders to wvisit on-farm research activities and exchange
experiences; and

e  Workshops were organized in and outside the county to share
successes and failures.

The capacity building activities of the project helped to built thrust
between farmers and researchers; created awareness and demand on
crop, livestock, NRM related technologies; and improved farmers’
knowledge on locally available resources.

In addition to these the following achievements were recorded

Three springs developed through collective action and negotiation;

Mini-weather station established in the watershed;

Community based nursery established in the watershed;

Seven diffuse light stores constructed for better management of the

potato seeds;

e Twelve energy saving stoves introduced and demonstrated to the
farmers; and

e Three crossbred cows were introduced.

Publications

The lessons from the research, development, and capacity building
efforts of the project were published and publicized to the users through
various information dissemination mechanisms. The publications include
reports, proceedings, working papers, policy briefs, farmers’ products
(posters and leaflets) and peer reviewed journals. The targets of these
publications include research organizations at national and international
level; development and extension organizations and practitioners with an
interest in conceptual synthesis of “good practice”; and policy-makers
interested in more widespread application of lessons and successes.
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Constraints

e  Ambitious plan with low resource provision;

Unplanned shift from one phase to the other, which has resulted in
suspension of ongoing research activities;

Inadequate budget and vehicle allocation;

Late release of funds;

Absence of clear terms of references (TOR) for team members;

High turnover of team members, site coordinators and steering
committee members;

Lack of incentive for team members; and

e  Authorship related problems mainly created from the regional office.

Conclusions and Recommendations

The Project should be able to device intervention mechanisms for the
aforementioned constraints. Similarly, the project should assess itself to
provide answers for the following queries:

e  Could the project able to apply the principles of participatory research
and integrated/holistic approach in its research system at Galessa?

e Has the project managed to develop approaches and methods for
INRM?

e Has the project brought a significant impact on the life of farmers and
the management of natural resources? and

e  Has the project attempted to replicate its successes and lessons in similar
areas of the highlands?
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Introduction

Integrated watershed management (IWM) is a process of formulating
and carrying out a course of action to managing human activities in an
area defined by watershed boundaries in order to protect and rehabilitate
land and water, and associated aquatic and terrestrial resources, while
recognizing the benefits of orderly growth and development. It is an
integrated and holistic approach to the development of an area with the
ultimate objective of improving the quality of the live of the people who
dwell within it (FAO, 2000).

It is not different within the watershed domain where multiple actors see
in the approach a means to accomplish disparate objectives. This has
resulted in multiple visions among different professionals of the
“watershed approach”. Among agronomists, watershed approach is seen
as a means of scaling out technologies, primarily those for soil and water
conservation or generally for environmental protection (Hinchcliffe ez
al., 1995). For the water resource sector and policy-makers, it is seen as
a means for enhancing environmental services and public goods
emanating from upper catchments for the society at large (FAO, 2000).
Conservationists view it as a framework for enabling trans-boundary
natural resource management (NRM) in which livelihood concerns are
often addressed only to the extent that they help to further conservation
goals (van der Linde ef al., 2001). Yet among social scientists and
others, watershed management is seen as a framework for enhancing
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collective action and equity in natural resource access and governance,

or livelihood problems that can’t be solved at farm or household level
(Meinzen-Dick ef al., 2002).

The principal factors influencing watershed operations are
physiographic, edaphic, climatic and socio-economic. The sever
degradation of natural resources is a challenge to the developing
countries in their poverty reduction and sustainable development
strategies. It also worsens the poverty situation and affects livelihood,
infrastructure, asset building and overall economic growth.

Choosing the approach

Due to demographic pressure the average landholding in the Ethiopian
watersheds is often fragmented and less than one ha (Zenebe, 2005). The
fragmented landholding (3-5 parcels) coupled with the improper land-
use system, nutrient depletion, drought and drainage problem, low crop
and livestock productivity worsened the situation. Deforestation for
cultivation, wood for fuel and construction, overgrazing, conversion of
marginal lands to agriculture is escalating the problem of soil erosion
and land degradation than ever. Although substantial efforts have been
made to halt the problem, the achievements are far below satisfactory.

The lack of integration from the different disciplines, sectors and limited
level of participation of the stakeholders are among the limiting factors
contributed to low level of success. Farmers’ involvement in problem
identification, priority setting, planning and implementation of the
programs has been minimal. This calls for a concerted effort of farmers,
researchers of various disciplines, other organizations and institutions on
NRM for conservation, enhancement and efficient utilization of the
resource base aimed at increased productivity with the end goal of rural
poverty alleviation.

The conventional fragmented and linear research approach has been
weak to address the overall viability of the agricultural system due to the
complexity of the NRM problems and the need for collective action in
addition to individual solutions. Thus, there is a need for the interaction
between social, technological, economic and policy dimensions; an
interdisciplinary approach to problem identification, planning,
implementation and participatory monitoring and evaluation; and full
participation of all stakeholders.
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Participation and integration in watershed management

In PIWM, the approach can be qualified through two aims. First, the
process must be participatory in terms of the particular issues to be
worked on, and how related activities are carried out (Hinchcliffe ef al.,
1995; Rhoades, 2000). “Participation” means different things to different
people. All too often, however, it is taken to mean mere turn-out at
community fora, undermining true participation in decision-making and
benefits. Throughout the diverse stages of watershed management, we
have experimented with diverse forms of participation, from equity to
representation to negotiation. This is simply involvement of all
stakeholders in problem definition, planning, implementation and
monitoring and evaluations. Second, the process must be integrated.
While different people may define integration differently, a common
approach is to emphasize the integration of disciplines (technical, social
and institutional dimensions) (Bellamy ef al., 1998; FAO, 1977; Reddy,
2000) or objectives (conservation, food security, income generation)
(Shah, 1998). While it is increasingly clear that the success of watershed
management programs rests on the integration of conservation with
livelihood goals and technical with institutional interventions (Reddy,
2000; Shah, 1998). Few programs have effectively achieved such
integration (Rhoades, 2000; Shah, 1998). It is therefore essential that any
approach at integration integrate an understanding of the principles
operating within natural and social systems (Meinzen-Dick et al., 2002;
Reddy, 2000).

Site Selection and Delineation

Site selection

Watershed management was initiated by the Ethiopian Institute of
Agricultural Research (EIAR). A multidisciplinary team composed of
different disciplines from different research centers was formed. The
team selected three watersheds for the aforementioned purpose. The
team used secondary data (topographic map) to identify the candidate
watersheds. Initially, seven candidate watersheds were selected. The
team categorized the seven watershed sites into three main agro-
ecologies, namely high, intermediate and low rainfall. Galessa and Garie
Arera (West Shewa Zone) and Tumano Abdie (North Shewa Zone) were
classified under M, s sub-agroecology and selected to represent high
altitude and high rainfall areas.
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The intra-group comparison was made with the help of weighted values
attached to each criterion in the group. The criteria include agro-
ecological representation, prevalence of resource management and land
degradation problems, distinct outlet and hydrologic boundary. The team
also considered that the watershed falls within the same social and
administrative boundary, diversity in the current and potential land-use
systems, presence of inhabitants within the watershed, absence of
intensive interventions by other government and NGOs. The size should
also be large enough to accommodate potential challenges and small
enough to be manageable with the existing resources and measure the
impacts. The watershed should not be far from the implementing
research center and all weather roads. Based on those criteria, Galessa
watershed was selected to represent the highlands and high rainfall areas.
It is after that the implementation mandate was given to Holetta
Research Center (HRC).

Delineation

A multidisciplinary site team composed of researchers from HRC and
Dendi district agricultural office was formed. Based on the preliminary
outlet identified during the site selection process, the watershed
boundary was delineated using primary data (GPS readings), secondary
data (topographic map) and in consultation with the local community.
After delineation, the Digital Elevation Model was derived (figure 1).
Although, watershed boundary delineation was flexible, final delineation
showed that the total area of the watershed was about 340 ha.
Administratively, the watershed is found in Dendi wereda, West Shewa
Zone of the Oromiya Regional State. Most areas of the watershed are
found inside the Galessa Qoftu Kebele and some portion of Toma village
is within the Galessa Qotagisher Kebele. The altitude of the watershed
ranges from 2820 to 3100 m and located at 09°06'54"N to 09°07'52"N
and 37° 07'16"E to 37°08'54"E. Some areas of the watershed around the
primary school were excluded. This is because the team felt that
inclusion of the areas around the primary school could make the
watershed unmanageable. On the contrary, the team decided to include
some areas around Tiro. That means the delineation did not strictly
follow a hydrological boundary.
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Figure 1. The digital elevation model of Galessa watershed

Diagnosing NRM Problems

The focus of diagnosis was to characterize, identify and prioritize
watershed problems. The main procedures involved include:
establishment of a community entry protocols, identifying watershed
issues, generating consolidated list of watershed issues and participatory
ranking of identified watershed issues.

Community entry protocols

Social protocols are crucial when entering to a community to initiate
collective actions. This involves contacting different parties including
community leaders, local elders, religious leader and local government.
Accordingly, this was done through informal visits and scheduled
meetings, consultation of local residents on the protocol for handling
such initiations. The local leaderships were informed about the project’s
aims. Owing to the already existing collaboration of farmers with HRC,
entry for watershed activities was not difficult. However, the procedure
for community entry was followed and different stakeholders (local
government at different levels, local institutions, community leaders and
influential people) were consulted both informally and formally.
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Identifying watershed issues

Tools for participatory problem diagnosis must enable the identification
of constraints from farms to ‘neighborhoods’ to landscapes and even the
administrative units that govern certain dimensions of land use within
these biophysical units (German et al., 2006). It must also retain a
flexible interpretation of watershed boundaries and processes. In other
words, problems identified by farmers that manifest themselves beyond
the boundaries of the watershed, i.e., resource conflicts with non-
watershed residents or do not easily conform to our notions of a
watershed problem should not be ignored due to our own rigid
conceptions or interests. They often hold the key to solutions or may
hinder our efforts when left unaddressed.

The case of flexible boundaries can be illustrated by the Galessa
watershed, where farmers residing outside the watershed have access to
water supplies and grazing land at the watershed. Unless the
management issue of these resources brought into decision-making,
innovations will be made difficult. The impact can be manifested either
through failure to cooperate; for example, controlling livestock
movement or from unequal contributions to maintaining a shared
resource, which will undermine community enthusiasm for future
investments. This methodology enables diverse social groups residing
within the watershed to be systematically consulted when identifying
and prioritizing watershed issues (German et al., 2006). A set of
variables likely to influence the relative priority given to watershed
issues 1s used to select interviewees for participatory watershed
diagnosis. These include wealth (wealthier and poorer households),
gender (male and female), age (elders and youth) and — in watersheds
where the location of landholdings differs greatly by household, and may
influence the extent to which natural resource degradation influences
livelithoods — landscape location. Identification and comparison of
watershed issues, prioritization of watershed issues and data analysis are
all done according to these predefined social categories.

When identifying watershed issues, representation problem could be
addressed by breaking the larger group into sub-groups (gender or age).
One of the reasons in which the Galessa watershed team attempted to
capture diverse views during diagnostic, planning and monitoring
activities were to solicit views from small groups of land users grouped
according to social categories of presumed relevance. During watershed
diagnosis, for example, resource users were grouped according to
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gender, wealth, age and landscape location (where landholdings are
distributed differently on the landscape and relevant spatial categories
exist). This idea of triangulation also comes in when considering group
vs. individual interviews. Based on these methods about 39 watershed
issues were identified by different social groups.

Generating watershed issues

Once watershed issues have been identified by different social groups,
responses from the different groups were lumped into a single list and
repetitions eliminated to reduce the list to a manageable number of
issues for subsequent ranking and planning. Thirty-nine watershed
issues, which were identified by local residents at Galessa, were
combined on the basis of their similarity into 18 issues (Table 1). This
involved a great deal of discussion, to ensure that the issues had the same
meaning when articulated in the farmers’ own words before deciding to
combine them.

Ranking watershed issues

Once a condensed list of watershed issues has been identified, a
representative sample of watershed residents were again consulted on the
basis of established social parameters such as gender, wealth, age and
landscape locations. That time, however, they were asked to rank the
relative importance of identified issues. Two ranking methods were
tested in the Watershed: absolute and pair-wise ranking. Using the first
method, participants were asked to give a rating of 1 to 10 for all
identified watershed issues. When using the pair-wise ranking, each
watershed issue was contrasted with all the other issues to systematically
discern their relative importance. Each issue was compared with each
other issue, and the number corresponding to the more important of the
two was entered into the box. To finalize the exercise, the frequency of
prioritization of each issue, for example, the number of times issue
number “14” was put in a box was tabulated, and the corresponding
number placed in the right-hand column. There was a tendency among
agricultural researchers to prefer this approach for its greater rigor, given
the subjective nature of absolute ranking. For example, what one person
means by an “8” may be different from what another person means by an
8. This also complicates the process of averaging ranks, supporting the
use of pair-wise ranking. Pair-wise ranking overcomes this limitation by
systematically comparing each issue with each other issue to understand
their relative importance. However, it takes more time.
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Table 1. Consolidating watershed issues into a condensed list at Galessa watershed

Issues

Original farmers statements

Loss of water, soil, seeds and
fertilizer due to excess run off

Crops washed away in heavy rains, flooding of
cropland , loss of topsoil due to erosion, insufficient
soil conservation and fertilizer washed away in heavy
rains

Water shortage for livestock
and human beings

Shortage of water for livestock and humans in dry
season, conflict from competition over water (springs)

Poor water quality

Poor quality of drinking water, need for cooperation in
fencing and cleaning watering points

Problems associated with the lack
of common drainage

Conflict from drainage of water from fields , need for
cooperation in the location of drainage ditches and
need for cooperation in soil conservation activities

Crop failure from shortage of rains

Crop failure from shortage of rains

Soil fertility decline and limited access
to fertilizer

Low soil fertility, high cost of fertilizer, insufficient
farmyard manure, reduced productivity of crops and
livestock from shortened fallow

Feed shortage

Shortage of grazing land, feed shortage in the dry
season and Conflict from grazing of individual fallow
land

Shortage of oxen

Lack of oxen for ploughing fields

Land shortage due to
population pressure

Land shortage and cultivation of upper slopes due to
high population, and effects of population pressure
on large families

Lack of improved crop varieties

Lack of improved varieties for certain crops

Wood and fuel shortage

Shortage of fuel wood, shortage of wood for fencing,
houses and livestock structures, absence of trees for
livestock (shade and grazing), deforestation due to
high population pressure and dependence on
Eucalyptus due to deforestation

Loss of indigenous tree species

Loss of indigenous tree species

Effects of eucalyptus on
soils, crops and water

Negative effects of Eucalyptus on crops and soil,
conflict from Eucalyptus on farm boundaries and
negative impact of Eucalyptus on water availability

Theft of agricultural produce

Theft of crops in the field during food shortages

watering points

Conflict from paths and farm | Conflicts from farmland paths and borders

boundaries

Low productivity of animals Need for cooperation to reduce the number of
livestock

Limited sharing of seed Need for cooperation in the exchange of seed and
planting material

Conflict  between villages over | Invasion of livestock drinking area by neighboring

villages, blockage of paths to watering points
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Analysis

Following ranking, each interview was entered into a separate worksheet
in Microsoft Excel. The worksheets were labeled according to the
village, social group and the number of the interviewee Village and
watershed level syntheses was compiled by averaging the ranks of
individuals or groups, as follows:

Village-level analysis of ranks: Prepare village-level averages of ranks
for each social group by averaging the ranks given to each watershed
issue by individuals belonging to each category (Table 2). Prepare single
village-level ranks for each watershed issue by either averaging the ranks
given by all interviewees from the village or averaging the ranks of each
social group from the village.

Watershed-level analysis of ranks: At the watershed level, group
averages were again compiled. This time averaging was done across
social groups at village level rather than across individuals representing
these groups. This was done by averaging across social groups rather
than individuals. It is also possible to compile watershed-level ranks by
village rather than by social unit to see how village priorities differ.
Finally, absolute or pair-wise ranks were converted to priorities by
giving a “1” to the top priority (highest averages) for each social group, a
“2” to the second highest priority, and so on. The highest priorities for
this watershed were the loss of indigenous tree species, which is the

highest priority for 4 out of 6 social groups, and poor water quality —
which
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Table2.  Sample database-socially disaggregated ranks at village level using pair-wise ranking

Watershed issues — = (c) Social groups Overall
"g e § priority
852 85 ]
SEE|SP8| . |2 | =5 .5 g | Ameya
s22| s8s| 2 |2 |2E|3E|8 |2 |Vie
Loss of water, soil, 5.00 497 467 2.33 5.00 4.00 5.00 8.67 2
seeds and fertilizer
due to excess run-off
Water shortage for 5.87 544 9.67 3.00 2.00 4.00 8.00 6.00 5.50
livestock and human
beings
Poor water quality 4.88 475 533 2.33 1.67 2.50 9.67 | 7.00 1

Problems associated 8.82 8.75 8.00 8.33 8.00 7.50 11.33 | 9.33 16
with lack of common

drainage

Crop failure from 5.71 544 9.00 9.33 2.67 1.00 467 | 6.00 5.5
shortage of rains

Soil fertility decline 5.82 5.67 6.00 2.67 3.67 3.00 | 10.00 | 8.67 8
and limited access to

fertilizer

Feed shortage 5.41 547 3.67 6.00 4.67 6.50 7.33 | 4.67 7
Shortage of oxen 518 5.28 3.67 5.00 6.00 7.00 267 | 7.33 4

Land shortage due to 547 5.69 3.00 2.67 7.33 9.50 6.00 5.67 9
population pressure

Lack of improved crop 6.65 6.72 6.33 6.00 7.67 8.00 7.33 5.00 12
varieties

Wood and fuel 5.71 5.72 3.67 4.67 7.67 6.00 8.00 | 4.33 10
shortage

Loss of indigenous 5.06 5.00 1.67 6.67 7.33 4.00 6.33 | 4.00 3
tree species

Effect of eucalyptus on 7.59 7.58 8.00 7.67 6.67 7.50 9.33 | 6.33 14
soil, crop and water

Theft of agricultural 8.94 8.89 12.33 | 12.00 | 833 8.00 8.00 | 4.67 17
produce

Conflict from paths 9.47 9.53 10.33 | 10.67 | 11.00 | 10.50 | 8.67 | 6.00 18
and farm boundaries

Low productivity of 571 5.81 3.33 5.00 8.00 7.50 5.00 | 6.00 1
animals

Limited sharing of 6.75 6.97 7.67 7.67 8.50 9.00 500 | 4.00 13
seed points

Conflict between 9.13 8.33 10.67 | 11.00 | 9.00 2.00 9.00 | 833 15
villages over watering

points

“ These were determined from column ‘b’
b when average ranks (column ‘b’) are the same, final priorities are averaged. If as in this case two
watershed issues have the same average rank, then their positions (5" and 6") are averaged.

1s within the top 3 priorities for 5 out of 6 social groups (Table 3).
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Table 3. Sample database-socially disaggregated ranks at watershed level (ranks averaged by social groups across all
watershed villages).

Watershed issues (@) Group ranks averaged across WS villages | (b) Watershed priorities of each social
group
c | & |5 | |5 =25 <<|8&8|5|s| <] ==
2|5 |2 |28 |253g2|5|2|38|2] 3%

Loss of water, soil, seeds 55 55 53 71 6.6 6.3 6 6 3 9 6 7
and fertilizer due to excess
run-off
Water shortage for 9.3 6.9 8.1 6.6 7.0 53 1" 9 1 8 7 4
livestock and human
beings
Poor water quality 34 5.2 49 5.2 31 3.3 2 5 2 3 1 1
Problems associated with 108 | 9 109 | 113 | 111 | 113 | 15 12 | 15 15 | 16 | 16
lack of common drainage
Crop failure from shortage | 9.6 8.0 6.9 104 | 44 7.2 12 110 |9 14 |3 8
of rains
Soil fertility decline and 46 | 4.8 57 | 63 | 47 5.3 3 4 5 7 4 3
limited access to fertilizer
Feed shortage 6.4 91 5.6 7.7 8.4 9.9 7 13 | 4 10 | 11| 15
Shortage of oxen 9.6 4.7 7.3 5.6 7.0 74 13 |3 10 |5 8 10
Land shortage due to 54 41 5.7 3.7 6.0 6.0 5 2 6 2 5 5
population pressure
Lack of improved crop 7.0 109 | 8.9 7.7 7.5 9.3 9 15 [ 13 | 1 10 | 13
varieties
Wood and fuel shortage 5.0 6.8 6.8 54 7.5 6.3 4 8 8 4 9 6
Loss of indigenous tree 2.7 3.9 43 3.3 43 3.3 1 1 1 1 2 2
species
Effect of eucalyptus on 9.9 8.2 10.0 | 9.9 10.1 | 9.9 14 | 1 14 |13 | 14 | 14
soil, crop and water
Theft of agricultural 146 | 146 | 129 | 121 | 124 | 135 | 18 |18 |18 | 18 [ 17 | 18
produce
Conflict from paths and 132 | 133 | 123 | 116 | 128 | 135 |17 |17 |16 | 16 | 18 | 17
farm boundaries
Low productivity of 74 109 | 8.6 79 |85 |78 10 (16 [ 12 |12 |12 | 11
animals
Limited sharing of seed 6.7 5.8 5.9 5.8 9.7 7.3 8 7 7 6 13 19
points
Conflict between villages 123 | 105 | 126 | 119 | 102 | 9.2 16 |14 (17 |17 | 15 | 12
over watering points

Planning

The planning methodology consisted of clustering of identified issues
according to strong functional relationships; identification of objectives
and research questions according to higher-level system goals; and
development of integrated R&D interventions at site team and
community levels.
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Clustering issues based on functional relationships

This section describes the process for moving from discrete watershed
issues identified by local residents to the planning of an integrated
research and development agenda. The planning was done at the level of
support institutions (R&D teams), but must be harmonized with local
watershed planning process. The first step was the creation of functional
“clusters” defined by strong causal relationships between discrete
watershed i1ssues, and which simplify the watershed agenda by providing
focus and enabling several related issues to be addressed simultaneously.
Two principles were employed to develop an integrated intervention
strategy from the list of identified watershed problems (social and
ecological principles). The first principle was to identify issues of high
priority to most social groups. The idea behind this was that by focusing
on the issues of high relevance to most watershed residents, future R&D
efforts are likely to have greater pay-offs as a function of the broad
social support they receive within watershed communities. The second
principle was to identify watershed issues that are functionally linked.
The rationale behind this is that such issues should be managed jointly to
enable greater pay-offs from investments and explicit management of the
causal interactions and spin-offs (both positive and negative)
characterizing interactions between these issues at present and after any
intervention. Of these original 18 watershed issues, eight were identified
as having highest priority by most of the farmers (Table 4). The list
includes poor water quality and quantity, loss of indigenous tree species,
loss of soil, seed and fertilizer from excess runoff, low soil fertility,
shortage of oxen, lack of improved seed, feed and fuel shortages.

Table 4: Result of ranking at the watershed level

Issue Rank | Priority

Loss of indigenous tree species (LITS) 3.5 1
Poor water quality (PWQ) 4.2 2
Land shortage due to high population (LSHP) 5.1 -
Soil fertility decline (SFD) 5.1 3
Wood shortage (WS) 6.1 4
Loss of seed and fertility because of runoff (LSF) 6.2 5
Lack of access to improved seeds (LAIS) 6.8 6
Shortage of oxen (SO) 7.1

Water shortage for livestock and human (WSLH) 74 7
Crop failure due to drought (CFD) 8.0 -
Feed shortage (FS) 8.1 8
Low productivity of animals (LPA) 8.6 -
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Of these eight issues, it was decided that only seven would be addressed.
Due to limited options, the shortage of oxen was temporarily excluded in
the list. According to their strong functional relationships, the seven
identified issues were categorized into two major clusters (themes):

Cluster 1: Soil and water conservation and utilization

This cluster includes poor water quality and quantity, loss of seed, fertilizer and
soil from excess run-off, loss of indigenous tree species, and crop failure due to
drought. The rationale for this clustering was on the recognition that:

e water quality is being affected by seed, fertilizer and soil loss from
the fields;

e substitution of indigenous trees with Eucalyptus has caused the
depletion of groundwater and the drying of springs;

e integration of appropriate trees and soil conservation structures on
the landscape could enhance spring recharge (water quantity) and
reduce the loss of seed, fertilizer and soil from the landscape; and

e crop failure due to drought could be ameliorated by reducing water
loss from run-off.

Cluster 2. Integrated nutrient management and production

This cluster includes soil fertility decline, wood and fuel shortage, loss
of indigenous tree species, limited access to improved seed, feed
shortage, and land shortage. The rationale behind this clustering was on
the recognition that:

e loss of indigenous tree species and fuel wood availability has
exacerbated soil fertility decline through the increased use of cow
dung and crop residues for fuel and the former must be dealt with
the emphasis to ameliorate soil fertility decline;

e intensification of the system to reduce land pressure will require a
balancing act so that increased agricultural production does not
further compromise the already ailing nutrient status in the system;

e improved seed often requires high soil fertility, as well as placing a
demand on already limited nutrient resources; and

e the traditional practice of rotating between cropland and fallow
(for grazing) between seasons and years means that interventions
in the livestock system will have a direct impact on the cropping
system, and vice-versa.

The common logic behind these relationships caused the team to name
this the “Integrated Production and Nutrient Management Cluster.”
Clearly, the identification of such function clusters requires a relative
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intimate knowledge of the system. It is important to note that this
knowledge can be provided either by farmers or researchers who have
been working in the system in a participatory manner for some time. We
would encourage that both options be explored when applying this
methodology in the new sites. Both clusters were then drawn graphically
in terms of the relationship between