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ABSTRACT

The principal theme of this thesis stems from the failure of farming systems
research and extension (FSR/E) methods to deliver agroforestry interventions that are
widely adopted by farmers. The possibility of using a knowledge-based systems
approach to augment conventional FSR/E methods in considering the improvement of
complex agroforestry practices was, therefore, evaluated by sequential adoption of
ICRAF's Diagnosis and Design Methodology and a novel knowledge-based systems

approach. This was done on a case study basis in the Kandy district of Sri Lanka, where
the traditional forest gardens are an important feature of land use. It has been previously
suggested that analysis of an explicit record of farmers knowledge might be used to
identify deficiencies constraining productivity and sustainability of agroforestry practices
and hence develop appropriate research and extension strategies, this thesis records the
first attempt to do this.

There were difficulties in applying conventional FSR/E methods to farming
systems involving complex agroforestry practices, specifically because the classification
at the level of the farming system did not result in identification of sufficiently
homogeneous groups of agroforestry practices for the purposes of designing research and
extension.

The extent to which a knowledge-based systems approach generated new
information which changed what was known about farming practice from that available

from a conventional diagnosis was explored and the knowledge-based systems
methodology further developed and tested by:
 comparing alternative methods of testing representativeness of knowledge
collected from a purposive sample of key informants against the distribution of
knowledge in the whole farming community,
» exploring the validity of items of indigenous knowledge in an objective sense
through experimentation to detcrmirnc their scientific validity, and

» exploring the possibility of generating and introducing new knowledge to fill gaps
1dent1ﬁcd through analysxs of farmers ex1stmg knowlcdge.

The findings of the research have implications for the role of knowledge-based
methods in agroforésti'y research and extension which are discussed in the light of

contemporary dcvclopmcnts 1n approachcs to research and development in agriculture
and forestry more generally.’ e T
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CHAPTER 1

INTRODUCTION

1.1 PURPOSE OF THIS CHAPTER

This chapter outlines the background to the present research study and provides the
context for the remainder of the thesis. The principal theme of the thesis stems from the
failure of farming systems research and extension (FSR/E) methods to deliver agrbforestq(
interventions that are widely adopted by farmers (Sanchez, 1995). The possibility of using
a knowledge-based systems approach (Walker et al., 1995a) to augment conventional

FSR/E methods in considering the improvement of complex agroforestry practices is

evaluated by sequential adoption of ICRAF's Diagnosis and Design Methodology (D & D)
(Raintree, 1990) and knowledge-based systems techniques on a case study basis in the
Kandy district of Sri Lanka, where the traditional forest gardens are an important feature of
land use. The present chapter, therefore, examines the methodological requirements for
agroforestry research and extension and justifies the use of a knowledge-based systems
approach as a means of bridging the gaps between these requirements and what is currently
achieved b; the adoption of conventional FSR/E methods. This leads to the development
of the hypotheses, objectives and research strategy employed in the present study. Finally,

a brief summary of the structure of the thesis and the criteria used to select the case study

area are outlined.



1.2 BACKGROUND AND CONTEXT

Agroforestry practices have attracted a great deal of intellectual interest because of

their potential contribution to the economic well being of rural populations in an
environmentally sustainable way. Agroforestry refers to an integrated approach to land
management and has been defined in many different ways in the literature. An early
attembt to define agroforestry as it began to emerge as a science, viewed it as a sustainable
land management system that increases overall production, combines agricultural crops,
tree crops and forest plants and/or animals simultaneously or sequentially, and applies
management practices that are compatible with the cultural patterns of the local population
(Bene et al., 1977).

This definition explicitly recognises the variety of biological components which
may combine to form agroforestry practices and further identifies increase in productivity
and sustainability of land while retaining cultural appropriateness as characteristics of
agroforestry. Th;rcfore, it gives evidence for recognition that a multiplicity of disciplines,
such as agronomy, horticulture, forestry, livestock sciences, rural sociology and
environmental conservation have to contribute in the development of agroforestry.
However, with advancement of agroforestry as a science during the 1980s productivity,
sustainability and adoptability began to be viewed as properties of a good agroforestry
design rather than defining characteristics of what agroforestry was (Raintree, 1983b) and a
narrow definition based only on the involvement of ég}iculthral activities and trees on the
same land such that there were sig“niffcnaﬁdt economic and ﬂécbloﬁgical interactions in time
and/or space was adopted by ICRAF (Lundgren, 1982)."At the same time Conway (1987)
in proposing an agroecosystems analysis approach to rural research’ and development
identified prbductivithy:ﬁstabilit)i;' sustainability and equitability as fundamental properties to
examine during the analysis of complex agroecosystems.” ' =

-~ More réceﬁtly agroforestry has been viewed as both an ihtc?diﬁéiplinary afjﬁrbach to
land use and a set of integrated land use practices (Sinclair ef al., 1994). The approach

embraces a systems focus and considers the interactions of people, trees, herbaceous plants



and livestock within a production system. This definition thus separates the previous
narrow view of agroforestry practices from a broader approacﬁ té research and
development of whole farm systems and proposes the use of systems analysis in dealing
with the complexity inherent in agroforestry while also giving explicit recognition to the
human component in the functioning of the system. It is clear then that agroforestry
systems are highly complex both because of the variety of biological components involved
and their interactions and because of the human dimension in managing such complexity,

making them extremely difficult to understand and evaluate.

Due to the realisation of the importance of understanding complex farming
practices, such as agroforestry, in the planning of rural development projects and the
emergence of close interaction with local people as the most effective means of achieving
this, new methodologies of research and development have been developed during the last
decade. They include the Diagnosis and Design methodology developed by ICRAF, Agro-
Ecosystem analysis by the International Institute for Environment and Development (IIED),
Rapid Rural Appraisal (RRA) as promoted, for example, at Khon Kaen University,
Thailand and the.; Institute of Development Studies (IDS) in Sussex, Participatory Rural
Appraisal (PRA) as reviewed by the Overseas Development Institute (ODI), Peter
Hildebrand's Sondeo, Robert ﬁhode's Farmer-back-to-farmer and Farming system

research and diagnostic surveys at the CGIARs (Chambers and Ghildyal, 1985; Molnar,

1989). Similarly, ethnographical and anthropological approaches have also improved in
terms of interacting and understanding local people for pragmatic as well as academic
purposes (Werner and Schoepfle, 1987a; Werner and Schoepfle, 1987b). Such
multidisciplinary approaches and methodologies have been extensively reviewed
(M;Cracken et al., 1988; Molnar, 1988; Cornwall et al., 1994) and also analysed to
identify the potential for agroforestry applications elsewhere (Asia-Pacific Agroforestry
Network, 1994). Perhaps the most significant development in recent years has been a shift
of emphasis towards greater participation by rural people in the process of development

(Comwall et al., 1994). Participation, in this context, being associated with empowerment

to make decisions rather-than a more.passive involvement through a process of



consultation. This has been coupled with a recognition that farmers themselves are often
competent experimenters (Richards, 1994) and hence increasingly explicit references to the
importance of indigenous knowledge (Warren et al., 1995). |

Despite the perceived interest in agroforestry in Sri Lanka (MALF, 1995), most

large (Government) research organisations have yet to realise the importance of using

multidisciplinary approaches in agroforestry planning.” Therefore, very little genuine

research collaboration between scientists and, participation and knowledge of local people,
have been used in agroforestry and community forestry research and development

programmes (Carter et al., 1994). Increase in the use of multidisciplinary methods in

research and extension efforts, therefore, is highly relevant to agroforestry development in

Sri Lanka. Such studies may increase the awareness of benefits of using appropriate
methods in agroforestry research and extension. Very recently, the potential of using
indigenous knowledge in promoting sustainable rural development in Sri Lanka was

recognised at the national level (Ulluwisihewa et al., 1994), but there is very little prospect

of such knowledge being used without the development and application of appropriate

methodologies to achieve this.

1.3 JUSTIFICATION

1.3.1 Methodologies for agroforestry research and extension
SN A
It has been observed that the adoption rates of designed agroforestry technology packages

as promoted by conventional farming systems research and extension (FSR/E) methods

have been low whereas farmers have often expressed interest in specific aspects of these
packages (Kerkof, 1990; Buck, 1990; Bunderson et al.,-1990; Scherr, 1990) and may
often.have a sophisticated understanding of the underlying ecology of their farming

practices (Richards, i994;:fl’hapa et al., 1995).: This has led to the suggestion that

incremental changes to existing practices, which build on local knowledge and farmers



incorporating new knowledge and technological elements into their systems are more likely

to be successful than extending pre-fabricated technology packages (Anderson et al.,
1993).

To achieve this farmers require support in making decisions about the incorporation
of trees in their farming systems based on sound ecological knowledge that adds to what
they already know. In order to construct appropriate decision support tools and identify
appropriate experimental research to provide knowledge required by farmers to effect
change, it is necessary to document and evaluate what farmers know, identify gaps that
constrain development of agroforestry practices and then provide knowledge that fills the

gaps that were identified either from previous research findings or through new research.

Such an approach can be identified as an incremental knowledge-based approach.
1.3.2 Farming Systems Research and Extension Methods

The obvious choice of an FSR/E methodology to use in the present study was the
Diagnosis and Design methodology (D & D) developed specifically for agroforestry at
ICRAF. This both typifies the FSR/E methods employed in the CGIAR sector

(Simmonds, 1985) and incorporates features specifically designed to cater for the

consideration of trees.

The underlying conceptual and theoretical framework, (Raintree, 1984)
methodological guidelines and rationale of its application (ICRAF, 1983a; ICRAF, 1983b,
Raintree, 1987; Hitinayake, 1992) and examples of the application (Hoek, 1983; Raintree

1983a; Raintree, 1983b; Rocheleau, 1983; Hoekstra, 1984; Rocheleau and Hoek, 1984:
Rai_ntrce and Rocheleau, 1987; Raintree, 1988; Scherr, 1990) have been discussed in great
detail elsewhere.

..~ . The basic assumption underlying the D & D methodology is that‘agroforcstry
tcchﬁiqucs are system rather than location-specific (Raintree, 1984). Therefore, the

ultimate goal of the diagnosis and design methodology is to identify the agroforestry

techniques which solve the problems identified in the diagnosis and realise the potentials of -
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specific land use systems. Hence, the principal purpose of the D & D methodology is to

guide technology generation and the research on which it is based. D & D focuses its
analysis on the land use system in order to obtain a holistic view of the system in which the
farmer operates. Further, it views the land use system as a combination of particular land
facets with certain management. D & D is open-ended but structured to create a balance
between the need to be holistic and at the same time progressively sharpen the focus of
analysis by excluding irrelevant information. Due to this "optimal ignorance" nature of the
methodology and the employment of multidisciplinary teams, as with other farming
systems research and extension methods such as Sondeo (Hildebrand, 1981), the process
of understanding rural realities is achieved rapidly. Essentially existing agroforestry
technologies are 'matched’ with the problem specification and system characteristics
identified through the diagnostic procedure and then an iterative research and extension
process followed, through which the diagnosis and technological intervention are

continuously refined through a programme of adaptive research, typically involving a large
on-farm research component.

A need ft;r methodological development to D & D procedures can be identified in
two main ways. Firstly, many of the original diagnoses done at ICRAF, even though in
very different circumstances, rcgulted in similar recommendations many involving the
introduction of alley cropping technologies which have subsequently been found to be
inapprOpriﬁtc (Sanchez, 1995). This may reflect both failures in performance of the
procedures, as has occurred with FSR/E methods more generally at both international and
national levels (Biggs, 1995) and the fact that there were not many well-researched
agroforestry technologies on the shelf to be matched with the problems and constraints
ide'ntified through diagnosis. Secondly, as mentioned earlier, farmers have generally not
adopted whole technology packages generated through the application of D & D procedures

but have shown interest in some of the components of such packages (Buck, 1990).



1.3.3 Knowledge-based systems approach

1.3.3.1 Introduction

A novel knowledge-based systems approach has recently been developed to collect,
and represent explanatory ecological knowledge underlying agroforestry practices and to
identify gaps in farmers knowledge that constrain the development of the system and result
in an explicit record of local ecological knowledge. This record 1s used as a basis for the
identification of focused research or existing scientific knowledge that will fill gaps in
knowledge thereby removing constraints (Walker et al., 1994).

This approach was iteratively developed through fieldwork in a range of soci‘o-:-
cultural and agroecological conditions in the mid-hills of Eastern Nepal (Thapa, 1994), the
Kandyan homegardens in Sri Lanka (Southern, 1994; Jinadasa, 1995), the semi-arid and
degraded rangelands of Shinyanga region, Tanzania (Rosas da Costa, 1993; Kilahama,
1994), the indigenous tea gardens in the hill evergreen forest in the highlands of northern
Thailand (Preechapanya, in preparation) and the Uttar Pradesh hills of India (Garde, 1992).

This research has established the existence of a sophisticated understanding of

ecological processes underlying the management, by farmers, of their production systems.
However, while it has been suggested that this can lead to identification of research and
extension for improvement of those agroforestry practices only broad outlines of the sort of
research that may be appropriate have been suggcstcd‘ “(Thapa et al., 1995). There is a
need, therefore, both to refine the methoddlégy and to e*xt.cndhit*s applicaﬁtihon to the research

and extension phase to more fully evaluate its usefulness.

1.3.3.2 "Key conceptual and theoretical features

Since the knowledge-based systems abprbach 1S a novel mcthbdolog)’. detailed
discussion about its conceptual, theoretical and methodological features are available in

reéeﬁt publiczitioné elséWherei(!Tlmpa et al.; 199_5; Walker et al.,# ¥1995a; Walkef et al.,



1995b). The discussion here will, therefore, be limited to examination of the characteristics

which make this methodology suitable for achieving an incremental knowledge-based

approach to improving agroforestry practices.
(a) Explicit focus on use of local knowledge

- Agroforestry involves managing interactions between species. Therefore,
knowledge about interactions amongst plant species is essential in planning incremental
improvements to existing agroforestry practices and for developing new ones. Most
experimental research-in agroforestry has, however, involved simple combinations of few
species in regular arrangements, whereas long-established agroforestry practices such as
Kandyan homegardens (Jacob and Alles, 1987) involve significant species diversity and
complex arrangements and appear to have sustained productivity at low input levels.
However, development and improvement of such agroforestry practices is currently limited
by the inadequacy of understanding of ecological interactions amongst different plant
species. |

Evidence suggests that, because of a long history of managing production practices,

including agroforestry, local people have developed useful understanding about the
ecological interactions (Conklin, 1957; Baker et al., 1977; Brokensha and Riley, 1980;
Posey, 1985; Richards, 1985; Chandler, 1991; Barrow, 1992; Richards, 1994; Warren et

al., 1995). Similarly, many authors have asserted that farmer practices in tropical
homegardens including Kandyan homegardens are ecologically rational through providing
explanations to certain practices on the basis of. scientific theory, using their own
observations and informal inquiry (Michon, 1983; Fernandes et al., 1984; Fernandes and
Nair, 1986; Jacob and Alles, 1987;-Soemarwoto, 1987). This suggests that local
knowledge could be used in conjunction with scientific understanding of species
interactions to improve existing agroforestry practices and develop new ones. Further,

exploring local knowlédge could uncover gaps and technically less sound areas of farmers'

understanding and allow the identification of external knowledge to bridge such gaps



(Gladwin, 1980; Rocheleau, 1987; Bently, 1994). Also, indigenous ecological knowledge
may often be distributed unevenly within and between communities so that collecting and
representing this knowledge 1n a formal way may enable scientists and farmers to explore
and use it as an encyclopaedic resource not previously available, with attendant issues of

intellectual property rights and impacts on the balance of wealth and power within the

community.,
(b) Exploration of indigenous ecological knowledge

Exploring local knowledge systems underlying the management of agroforestry
practices is a difficult task as it is culturally specific. Various authors have described
ethnoscience or ethnography as an approach to “the study of a system of knowledge
developed by a given culture to classify the objectives, activities and events of the universe”
(Hardesty, 1977) and ethnoecology as "environments as understood by those who act
within them"” (Vayda and Rappaport, 1968). Furthermore, many authors have emphasised
ethnoecology as an approach to exploring and understanding native conceptions and how

they interact with the environment (Conklin, 1954: Frake, 1962 Posey, 1984; Brosius e?
al., 1986). Therefore, it can be argued that ethnography can contribute to identifying

concepts and methods to learn and record farmers' ecological knowledge about managing

agroforestry practices. The knowledge-based systems approach has adopted many
concepts and approaches from ethnography and.anthropology:for accessing people's
knowledge seeking an ‘emic’ (Knight, 1980) rather than ‘etic' explanation of farmer
behaviour. Thapa (1994) argues that the approaches adopted in the knowledge-based
systems methodology fall between cognivist and materialist approaches to ethnography
(Werner and Scoepfle,:1987a) and are applied with an ethnoecological perspective. Their
application has revealed that while some concepts appear culturally unique, much farmers'

knowledge of practical relevance. is surprisingly comparable, compatible and

complementary to the professional knowledge used by.research and extension workers

derived from the western scientific tradition (Thapa et al., in press).-



(C) Practical use of knowledge

The knowledge collected here was required to be able to be used practically in

agroforestry development. The knowledge-based systems approach, therefore, has
adopted techniques used by knowledge engineers in the field of artificial intelligence to
assist in the acquisition of knowledge, and subsequent automated reasoning with it that

assists in handling of qualitative information in much the same way as computing power

has revolutionised what can be done with numerical data (Kendon et al., 199)).

1.3.3.3 Key methodological features

The knowledge-based systems methodology adopts an analytical approach to
knowledge acquisition with the assistance of artificial intelligence techniques. Despite,
numerous approaches and methods available for indigenous knowledge research, the
information gcne'rated has been largely descriptive. Such descriptive information tends to
be difficult to analyse, especially for purposes other than it was collected and, therefore, 1s

of limited practical use. In the context of the present research the collected knowledge must

be able to be rigorously evaluated to identify the gaps in the farmers knowledge which

constrain the development of the system.

The computer software environment used in present research (AKT) was developed
with the use of artificial intelligence techniques to facilitate systematic and objective
recording of ecological knowledge from various sources, and then the storage and analysis
of such knowledge (Walker et al.; 19935a). -Due to the complex nature of agroforestry
practices and the social, economic, biological and environmental interactions involved,

knowledge held by farmers may. be. widely scattered amongst a range of sources.

Furthermore, in the present research, there is an explicit intention to fill gaps identified in
the farmers knowledge with relevant knowledge from existing scientific findings or

through new research. : This requires tools to combine knowledge from various sources

10



which essentially requires a neutral representational framework within which knowledge

from different sources can be held.

Expert systems incorporating artificial intelligence techniques have been commonly
used especially in the fields of medicine and engineering and have also recently been
considered in natural resource management (Muetzelfeldt, 1984; Jones, 1989; Warkentin et
al., 1990; Bennett, 1992; McGregor, 1992; Grinspan et al., 1994). There have, however,
only been the most rudimentary applications of expert systems in agroforestry (Warkentin,
et al., 1990) and indigenous knowledge more generally (Babu et al., 19935 and because of
the explicit focus on agroforestry development, the AKT knowledge-based systems
approach has not adopted an expert systems model producing prescriptive output. Expert
systems reason with knowledge to produce answers to specific and well defined types of
questions as for example in medical diagnosis. However, development of such a system
demands accurate definition of questions to be answered by the expert system. Those

systems, therefore, are not appropriate for dealing with imprecise, incomplete and

contradictory or uncertain information which often characterises the real world problems

and understanding available about complex agroforestry practices.

The knowledge-based systems approach mainly focuses on dealing with qualitative
information. This is because farmers knowledge is largely qualitative and their decisions

are generally based on qualitative assessment in situations where precise, quantitative

information is rarely available (Gladwin, 1980; Zabawa and Gladwin, 199)5).

1.4 RESEARCH HYPOTHESIS

The above discussion reveals that a knowledge-based systems approach is suitable

for applying to a highly focused domain, to collect in depth knowledge, whereas

conventional FSR/E methods are geared to problem identification in a broader context. It

seems sensible to suggest that. ICRAF's diagnosis and design (D & D) methodology
(ICRAF, 1983a and 1983b) developed on the lines of conventional farming systems

research and extension may be appropriate for generating descriptions of actual practice and

11



constraints on the farming system in order to identify prioritised areas for applying a

knowledge-based systems approach. This research aimed to explore and evaluate such a

strategy.

The overall hypothesis was, therefore, that an incremental knowledge-based

approach had a useful and complementary role to that of conventional farming systems

research and extension methods, in agroforestry research and extension.

1.5 RESEARCH OBJECTIVES

The overall objective of this study was to evaluate the role of a knowledge-based
systems approach in agroforestry research and extension and to compare it with

conventional farming systems research and extension methods to identify the strengths,

limitations and complementarity of the two approaches with the overall aim of improving

existing and developing new agroforestry practices.

Hence, ICRAF’s D & D methodology was applied to identify land use problems,
and their causes and to design solﬁtions to problems and a novel knowledge-based systems
approach (Walker et al., 1994) was subsequently applied to collect and represent
explanatory ecological knowledge underlying specific aspects of agroforestry practices and
to identify gaps in farmers’ knowledge that constrain development of the system and hence

identification of research and extension that would fill these gaps and thereby remove

constraints.

.This framework allowed the following specific objectives to be addressed.

o To evaluate the appropriateness of conventional FSR/E methods for identifying and
prioritising research and extension in relation to farming systems involving complek
agroforestry practices and specifically whether classification at the level of the farming
system results in identification of sufficiently homogeneous groups of agroforestry

practices for the purposes of designing research and extension.

12



« To explore the extent to which a knowledge-based systems approach generated new
information which changed the information base and perceptions about farming practice
from that available from a conventional diagnosis and thus the extent to which the type

of research and extension priorities that emerged were different.
To further develop and test the knowledge-based systems approach by:

- comparing alternative methods of testing representativeness of knowledge
collected from a purposive sample of key informants against the distribution of
knowledge in the whole farming community as a prelude to using knowledge as
a basis for identifying research and extension priorities,

- exploring the validity of items of indigenous knowledge in an objective sense

through experimentation to determine their scientific validity,

- exploring the possibility of generating and introducing new knowledge to fill

gaps identified through analysis of farmers' existing knowledge.

1.6 THE CHOICE OF STUDY AREA

Choice of an appropriate case study area was critical for achieving the research
objectives. After visiting and then evaluating the suitability of potential sites, Galagedara

Regional Secretariat Division, Kandy, Sri Lanka was selected for the present study because

of the following features.

o The farming system in the area involved a reasonably complex agroforestry practice, in

the form of the Kandyan homegardens (Section 2.3). -

« People in the area were highly involved in their farming practices as they were heavily
- . dependent upon farming for their living. Hence, it was reasonable to expect that these
farmers' may have ‘developed useful ecological understanding about managing
-interactions in Kﬁndyah homegardens, and, .therefore, be able to discuss the

management of their gardens with researchers.

13



« There was a reasonably homogeneous cluster of villages at the site, populated by

people.of the same ethnicity, caste and religion operating farming systems in similar

agroecological conditions.

A detailed description of the study area has been included where appropriate

(Section 2.3 and 2.4)

1.7 STRUCTURE OF THE THESIS

The thesis is structured as follows.

Chapter 1 outlines the background and context to the research and states the
research problem, hypothesis, objectives and justifies the research programme and choice
of study area.

Chapter 2 describes the application of the diagnosis and design methodology, in the

Galagedara Regional Secretariat division, Kandy, Sri Lanka for identifying land use

problems, their causes and interventions to solve these problems identified.
Chapter 3 examines the effectiveness of land use system classification as a means of

identifying sufficiently homogenous groups of agroforestry practices for research and

extension purposes.

Chapter 4 describes the sequential application of knowledge-based systems
methods to collect and represent explanatory ecological knowledge underlying specific

aspects of agroforestry practices at the same site as the FSR/E diagnosis was done and
attempts to identify gaps in farmers' knowledge that constrain development of the system.

Chapter 5 explores the validity of farmers' ecological knowledge by taking two

fairly specific items of knowledge from Chapter 4 that were not in the scientific domain and

subjecting them to experimental venfication.

Chapter 6 explores the possibility of introducing new knowledge to the farming

community using a caﬁe study approach involving gaps in knowledge identified through

analysis of the farmers' knowledge system in Chapter 4.

14
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The final chapter (Chapter 7) summarises the findings of the whole research

programme and reappraises the role of knowledge-based systems and farming systems
research and extension methods in agroforestry development in the light of the present

research findings.

Unless specified all tables and figures in the following chapters derived from the

authors' own work.
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CHAPTER 2

APPLICATION OF FARMING SYSTEMS
RESEARCH AND EXTENSION (FSR/E) METHODS

2.1 INTRODUCTION

The objective of this chapter is to explore the usefulness of farming systems
research and extension (FSR/E) methods in the agroforestry domain throﬁgh their
application in a case study at the Galagedara Regional Secretary Division (RSD). As

discussed earlier (Section 1.3.2) ICRAF's Diagnosis and Design (D & D) methodology

represents a package of FSR/E techniques specifically designed for planning agroforestry
research.
As discussed in the many publications about the D & D methodology, its primary

aim is to identify land use problems and design appropriate model solutions. This results

in recommendations of model solutions for specific locations which are then extended as
technology packages (ICRAF, 1983a; ICRAF, 1983b). The intention of the D & D

methodology, is therefore, to assist researchers and project managers in matching

possible agroforestry interventions to different land users and land use constraints, in a

particular area.

2.2 FIELD METHODOLOGY

The conceptual, theoretical and 'methodological framework of the D & D

“methodology was summarised earlier (Section 1.3.2). The general methodological

appar_dachcsﬁ and guidelines of ICRAFD & D iﬁéthbdology: were used in this research

| investig?ation and are well’ documented elsewhere (ICRAF, 1983a; ICRAF, 1983b:

Raintree, 1983a; Raintree, 1983b; Raintree, 1990), hence the methodological section here
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simply describes the actual methods used in this field study. The Galagedara RSD,
Kandy, Sri Lanka was chosen for the reasons discussed earlier (Section 1.6).

Diagnosis and design methods were applied in three phases denoted in accordance
with the literature as: prediagnostic, diagnostic and technology design. Discussion of the

field methodology follows this structure.

2.2.1 Prediagnostic stage

2.2.1.1 Planning the study

The D & D exercise was conducted by the researcher and limited to a period of
eight weeks.

Meetings with the Extension Officers of the Galagedara Agrarian Services Centre
(ASC) and the Agrarian Services Committee, (consisting of farmers who represented the
agricultural community of the area) were held at the ASC. During these meetings the
nature and objc;:tivcs of the study were briefly explained and their assistance was
requested in carrying out the study.

Meetings (lasting one to one and a half hours) were held with the extension

officers at Galagedara ASC on three Wednesdays during the study. During these
meetings the results of the prediagnostic and diagnostic analysis, and technology design

stages were discussed.

2.2.1.2 Prediagnostié survey

A survey was carried out to collect background information on the study area and
to q¢vp10p a rapport with ic farmers, and the village and regionél level Govcmmcni
Officials involved 1n agricultural development in the area. The following methods and

tools were used:

a
+
*
1 1 ]
1



EA S
mmﬂﬂu _ T

(i) Secondary information was collected from the records of the Galagedara Regional
Secretary's office (GRSQO, 1993) and the Galagedara ASC (GASC, 1993), publications
(IRDP, 1990) and maps (Department of Agriculture, 1980; Department of Agriculture,
1988) which contained the bio-physical and socioeconomic information for the area.

(i1) Reconnaissance visits were made to the study site to assist in the interpretation of
secondary information, and to collect supplementary information through direct
observation of environmental features and land use patterns. Thus, each of four Agrarian
Services Divisions (ASDs) were visited twice and three to four hours were spent in the
site during each case.

(iii) Interviews with qualified informants, including rural development planners at the
Regional Secretary's office, agricultural extension officers at the ASC, the Agrarian

Services Committee and Village Services Officers (Grama Seva Niladari) were

also held during those visits (Table 2.1).

Table 2.1 Details of the interviews with qualified informants.

Informant Regional office
’ each catego

Regional secret Regional Secretary's’ office, Galagedara _
Regional development officers | Regional Secretary's’ office, Galagedara

Hataraliyadda, Weliwita and Aludeniya
Extension officer / Export Agricultural Crops _
Agricultural Instructor _
T

Tea Inspector

Rubber Instructor _
Coconut Development Officer -
Livestock officer | Re gional Secretary's office, Galagedara _
Agrarian Services Committee members!
Village Services Officers - . | _

1 Farmers nominated to represent the Village Agricultural Committees (which consisted of all farmers in

the village) at the Agrarian Services Centre.
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2.2.1.3 Prediagnostic analysis

Interpretation and analysis of the prediagnostic survey data produced a description
of the following topics:
(i) the socioeconomic environment of the area

(ii) the climate and land use in the area, and

(iii) the main land use systems in the area and their constraints.
The following procedure was adopted to identify the land use systems:
This information was used to identify the biophysical and socio-economic criteria

most appropriate for differentiating land use systems within the Galagedara RSD. These

were.

(a) main land use practices in the households,

(b) main sources of food and cash supply of the household, and

(c) main employment of members within households.

These cri'tcria were used to differentiate the main land use systems, so that they
represented groups of holdings that were sufficiently similar to be classified together for
the purpose of targeting research and extension. The discussions with qualified
informants and direct observations made during reconnaissance visits were particularly

useful in making a preliminary assessment of their problems.

(iv) Selection of priority land use system
One land use system was selected for further investigation on the basis of the
following criteria:
+ severity of problems; that is, the land use system which was most severely
constrained, * - -
 regional representativeness; that is, the land use system which covered the

highest proportion of land and of the farming community, and-
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« potential for an agroforestry approach to the improvement of the land use

system.
2.2.2 Diagnostic stage

2.2.2.1 Diagnostic survey

A field survey was carried out in the selected land use system in order to identify

common strategies and problems. Sample diagnostic farm survey guidelines (ICRAF,
1983a; ICRAF, 1987b) and farm level D & D survey data recording forms (ICRAF,
1983b:; ICRAF, 1987a) adapted for the present study were used to conduct the diagnostic;'
survey and are reproduced in Appendix 1. Diagnostic interviews and direct field
observations were used for the collection of diagnostic information. Semi-structured and

informal approaches were used when conducting interviews.

Twelve were randomly selected from the 114 Village Services Officers' (VSO)
divisions found'in the Galagedara, Hataraliyadda and Weliwita ASC areas (Figure 2.1)
because those areas were typical of the Mid Country Wet Zone climate of Sri Lanka
(Section 2.3.3). A full day was spent in each of the divisions to minimise travelling
between different parts of the region and so to maximise time with farmers. More time
was spent on the farms representative of the target land use system than other farms. Six

farmers were visited in each VSO division. This was considered to be the number of

| farmers that could realistically be interviewed during a single day and likely to be enough

to allow a general picture of land use characteristics to be ascertained. Therefore, a total
of 72 farmers from the selected land use systcm were interviewed for the purpose of thlS

investigation . This was efficiently carried out by walkin g in a circular route through the
village and visiting farms that were selected by drawing random numbers.

Thc ob_]cctwes of thc dlagnosuc survey were as follows

(1) to identify land user objecuves and stratcgles, that 1S, output subsystems,
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(ii) to evaluate the performance of output subsystems and identify problems by defining

gaps between potential and actual performance, and

(iii) to determine the constraints that limited the performance of subsystems.

2.2.2.2 Diagnostic analysis

" The following activities were undertaken during the final diagnostic analysis:

(i) field data were analysed and this information (that is key constraints and causal

relationships) was then incorporated into structural models (i.€. node and link diagrams)

to identify intervention points that would improve system performance, and

(ii) suggestions were made for interventions to solve the problems that had been

identified.

2.2.3 Design stage

Based on the design specifications identified during the diagnostic analysis,

potential interventions were identified (by the researcher) and those were matched with

the site characteristics and problem and then screened to see if other constraints were

violated.

2.3 PREDIAGNOSTIC INFORMATION

2.3.1 Socioeconomic status

The Galagedara RSD covers an area of about 109 square kilometres and in 1990

had a population of 66142 (the mean population density was 606 people per square

: kilometre) and was growing at a rate of 1.7 % per annum (IRDP, 1990). Mean land

L
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holding size was 0.58 ha, and the mean family size was 4.8 with a dépcndency ratio! of
2.5. Ethnically about 93 % of the community are Sinhala and the balance consisted of
Moors and Tamils. Buddhists form the main religious group, and make up about 92% of
population while the remainder consists of Hindus, Muslims and Christians. About 21 %
of the population between the ages of 15 and 55; that is, the work force, was fully
employed in agriculture while another 44 % was at least partly involved (IRDP, 1990;
GASC, 1993).

About 55 % of the villages had access to public transport. There were 65 rural
credit institutions and 26 post offices found in the region. There were two medium-sized
towns within the area-and the distance from the centre of the area to the closest cities of
Kandy and Kurunegala was 18 km and 24 km respectively. There were 46 schools with
an average student / teacher ratio of 18. There were also three hospitals, 15 government

clinics and 47 other clinics available in the region. Most parts of the area are semi-rural.

About 63 % of the population received food aid from the government because of low

income (that is, when monthly cash income falls below Rs. 700).

Although there were many health, education, post and telecommunication and

marketing centres in and around the area, the main infrastructural barrier to development

lay in the inadequate road network and transport facilities. The few main roads (4.17 km)

and several minor roads (57.35 km), in the area were not sufficient for the transport of
produce to the main town centres. Public transport services existed only in and around

the main town centres and roads, leaving the remote areas isolated. Because of the hilly

terrain and poorly maintained roads it was difficult for people to use bicycles for

transport.

2.3.2 Land use history of the area -

* ... During the colonidl administration (before 1948) a large proportion of uplands in

the region were converted to tea (Camellia sinensis) and rubber (Hevea brasiliensis)

L o
-
1 _tq.ll-'#‘r-

I dependancy ratio= total population / employed population
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plantations under the Waste Land Ordinance (Perera, 1992; MALF, 1995). Asa result
most of the traditional villages became very small. Local people who were employed by
the government became rich and influential. This new elite bought land from poor
farmers in the region. They also planted some of their land with plantation crops using
the subsidy schemes that operated during this period. Today, holdings of the local nch
class have become relatively small (typically 1-2 ha) because of land fragmentation
(GRSO, 1993).

The equitability of land ownership thus decreased and population pressure for
land among less wealthy households became very intense. Some of the less wealthy
became hired labourers on the farms of the local elite. Some of the farmers in the area
migrated to settlement schemes, which were established in the less populated dry zone of
Sri Lanka after independence in 1948 (Perera, 1992). Village expansion schemes started
in the early 1950’s, with the aim of alleviating some of the pressure for land (Perera,

1992). This involved government purchasing of parts of the large private estates and the

subsequent distribution of land amongst low income families so that each family owned

between 0.25 ha ‘and 0.50 ha.

Before the introduction of plantation crops (mainly rubber) to the area in the

1930s, the middle and upper parts of the hills were covered with jungle, where the
farmers practiced "chena" cultivation, a form of slash and burn agriculture (Silva, 1992;

GRSO, 1993) and planted annual crops such as finger millet (Eleusine coracana), upland

rice (Oryza sativa), mustard (Brassica nigra), and vegetables. In addition to food, this

land also provided timber for the requirements of the local population.

People lived in homegardens located in the lower parts of the hills and also
planted lowland rice on the tlood plaiﬁs below these gardens. Until about 1950 Kandyan
homegardens (KHGs) were mainly planted with both annual and perennial food crops
- such as coconut (Cocos nuc‘i_‘fera) “arecanut (Areca catechu), kitul (Caryota urens), jak
| (Artocarpus heterophyllus) bread fruit (Artocarpus altilis), cassava (Manihot esculenta),

yams (D:oscorea spec1es) sweet potato (Ipomoea batatas) and vegetables. Among the

- spice crops only pepper (Piper nigrum) was planted on a small scale. Because of the
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increase in the price of spices in the mid 1950s the proportion of spice crop cultivation in

the KHGs increased at the expense of other food crops (GRSO, 1993).

2.3.3 Climate

The study area can be divided into two distinct climatic and land use types:
(i) the Northwestern parts of Galagedara RSD has a climate and land use typical of the
Low Country Intermediate Zone where coconut and lowland rice is typically grown, and
(i) the remainder of Galagedara RSD which is wetter and falls within the third region of

Mid Country Wet Zone! of the agro ecological map of Sri Lanka (Department of

Agriculture, 1980) where tea, rubber and KHGs are mainly found (Table 2.2).

Table 2.2 Different climatic regions of Galagedara RSD.

Climate typical of Mid Country | Climate typical of Low Country
Wet Zone of Sri Lanka Intermediate Zone

Mean daily minimum temperature

Mean daily maximum temperature

Average temperature

Rainfall range 2000-2500 mm a-1 1500-1999 mm a-
Dry season (s January-Febru Janua t-March and Jul -August
182.333 m

Predominant soil groups

Reddish brown latosolicand -

immature brown loams

Regional representativencss Galagedara, Hataraliyadda and
~ | Weliwita ASC areas

borders the Kurunegala District
Main land use types Rubber, lowland rice, KHGs and | Coconut, lowland rice and

Source: Department of Agriculture, 1980; Department of Agriculture, 1988: IRDP, 1990; Department of
Agriculture, 1993

Aludeniya ASC arca which

-0 lwwg
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It was decided to focus on the wetter part of the Galagedara RSD because it was

typical of the Mid Country Wet Zone climate of Sri Lanka and covered 75 % of
Galagedara RSD. The rainfall of the wetter part of Galagedara RSD is high throughout
the year but shows two peaks during April to June and October to December (Figure 2.2).
The total rainfall ranges from 2000 to 2500 mm a-l. The climate and soil are ideal for
perennial tree crop plantations. The topography of the area is highly variable and hence
terrain can be steeply dissected, hilly, rolling or undulating.” Soil erosion was significant
in the areas with sloping terrain due to the presence of highly erodable immature brown
loam soils and medium intensity rains. The soils are sandy clay loam in texture. Low
humic gley soils which are imperfectly drained are found on the valley bottoms. There
are no major irrigation schemes in the area and hence most of the land is rainfed. Within

the region, there are four small streams, their source being in the small mountains in the

arca.

300

=L~ Minimum air temperature
= Maximum air temperature

=== Mcanair tempemture

B Mecan rainfall (mm per month)

S

3

Mean rainfall (mm per month)

Figure 2.2 Meteorological data for wetter parts of Galagedara RSD.
(Source: Department of Agriculture, 1993)

Key: Figures avera ged over 10 ycars.:
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2.3.4 Land use
The uplands in the area consist of rubber, tea and KHGs (T able 2.3). The KHGs

contain a large number of tree and crop species used for the production of spices, food,

beverages, timber and multi-purpose trees grown around homesteads (Jacob and Alles,

1987). The valley bottoms were mostly used for lowland rice. The upland to lowland
ratio of the area was about eight to one (IRDP,1990). About 80 % of the land area was
occuﬁied by holdings of less than 4 ha in size which are categorised as small holdings

(GRSO, 1993). This type of land use 1s typical of the steep and undulating lands of the
Mid Country Wet Zone of Sr1 Lanka.

Table 2.3 Land use in the wetter parts Galagedara RSD area.

Land use Sl holdings (ha

Rubber

Homegardens — 2276 (30 %

Tea

Cutivatlelnd |- |- lasewm
L mewm

e wew

Tota

Source: IRDPR, 1990; GASC, 1993

Protected areas!

A schematic presentation of the general land use pattern in the wetter parts of
Galagedara RSD is given in Figure 2.3. The majority of people and hence the
concentration of KHGs are in the mid and lower parts of the hills especially alongside the
main roads. This can be attributed to easy access to main roads and better availability of
\dete:r in the lower parts. There is no scarcity of water throughout tﬁe year for the people
settled near flood plains and 0;1 the lower slépéé as they can ostain water from bore holes.
Hb\x}é{rér, péoplc settled in the mid and ﬂhi*:)pé?parté of hill land haﬂv; to come down to

these btorc holes for water during dry months.

Iprotected areas were mostly covered with natural forests
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Over 394 illegal settlements have been recorded in the area (IRDP, 1990). These

are found in the reservation areas, such as mountain tops, steep areas bordcring roads and
alongside small streams. Some of these settlements have planted KHGs. Vegetation
cover in the protected areas has degraded considerably as a result of illegal fellings and
fires, and the loss of vegetation cover has caused adverse effects on the hydrology of

these catchments (Salati et al., 1983).
2.3.5 Major land use systems and their constraints

The key characteristics of the common land use systems found in the wetter parts

of Galagedara RSD are given in the Table 2.4. Spice growers, tea and rubber small
holders were distinguished in land use systems I, II and III respectively. Over 75% of
their food and cash income was provided from their farms. Cash income in land use

system I, was only moderate at the time of survey but had been high as in the land use

systems II and III until spice prices fell in the early 1990s. In all systems most adult

males in the household were working as full time farmers on their farms. However,
approximately 50 % of the younger males were employed off-farm to provide some
additional income to the houschold. Most still worked on their farms part-time during
peak work periods. Adult female members were mostly involved in domestic activities.

These included cooking, looking after children, collecting firewood, cleaning and work in

the paddy fields and homegardens, such as planting, weeding and drying the harvests.

The women very rarely did off-farm jobs. Children up to age 18 were mainly engaged in

educational activities and played a very small or no part in domestic or farming activities.

The living standards of households in those categories were moderately high.

Because of the involvement in off-farm work very little family labour was left to
work and manage the farms. The uplands were managed mostly with family labour and

some hired labour during the peak labour demanding seasons or when the prices of farm
produce was high. The lowland rice fields of the land use systems I and III were managed

according to the "aththama system” or the "ande system".. Under the atht hama
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system farmers of different houscholds form small groups of 5-15 people and help each
other with labour intensive farming practices. The rice fields that were too large to be
managed with family labour were managed under the "ande system". In this system an

"ande" labourer will undertake all cultivation practises whilst the land owner provides

the inputs. The harvest is then shared equally among them.

Land users in the fourth category owned about 0.10-0.40 ha of KHG. Some of

them also cultivated lowland paddy fields of about 0.1-0.4 ha under the ande system,
which were owned by large land owners. Some of the uplands had been given by the
government to landless people under village expansion schemes. This land did not
produce a sufficient income for the household. Although there was no permanent off-
farm employment they were able to work as hired labourers on nearby farms, sawing |
timber and uprooting rubber trees. In addition to performing domestic activities some
women also earned extra cash by working as hired labourers in groups during peak labour
seasons, planting and weeding in the rice fields and harvesting in the farms. Cash income
of households was very low and earnings were mainly from off-farm employment.

People in this land use system were amongst the poorest in the region. They received

benefits from social security schemes, introduced by the Government of Sri Lanka, in the

form of "food stamps” and "Janasaviya" schemes, which provide essential food items

free of charge on a monthly basis, and grants to start self employment.

The household members in land use system V were employed full time off-farm

and a single household owned about 0.1 ha of homegarden. Homegardens tended to be
simple in structure and management inteﬁﬁsity of land was variable. The members of this

category were wealthy because they had secure full time off-farm employment. Their
cash income was high and they lived close to the main townships, along the main roads.

About 50 % of them were Muslims of whom over 90% were involved in trade (GASC,

1993).

Other than those main categories there were large land owners, who had over 4 ha

of upland planted with rubber or tea and facilities for processing the harvests. These

estates were managed using a resident permanent labour force, known as "estate labour",
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Table 2.4 Key characteristics of main land use systems (LUSs) in the wetter parts of the

Galagedara RSD.

Charactenistic LUS-1
Spice growers

LUS4
Tea small holders | Rubber small Hired labour

force

LUS-5
Traders,

Government and
private sector
1Q bs

Main source of | KHG: sale of Green tea lcaves -Off-farm jobs-
cash income spices, €0coa,
coffee and timber
Some members in the household do off-farm jobs on a | KHG-sale of
income full-time or part-time basis spices and timber
N O L
income

Source of labour | Rice Jand- Tea-family and | Rubber-family KHG-family KHG-family

for managing atluhama or ande | hired labour and hired labour | labour labour
different labour nce land-
components KHG-family aththama or ande
labour labour
KHG-family
labour .

Main Waged labour Jobs which earn
employment -Farming- work: timber high income:
harvesting and trade,
sawing, government and
agricultural private sector

labour work jobs

Settlement Townships and
schemes and along the main
other parts of the | roads

Galagedara RSD

Geographical -
distribution

Mostly in the

Mostly in the Mostly in the
Galagedara ASD

hilly and cooler | Hataraliyadda
parts: Kolugala, | ASD
Tismada,

Alagalla

Tea small
holdings
small KHGs

Lowland nice
large KHGs
planted mainly
with spices,
cocoa, coffee

-Large (about 1-2 ha)- Small (0.1-0.4 Very small
ha about 0.1 ha

Land use
practices

Rubber small
holdings-lowland

nce-smal}l KHGs

Small KHGs Very small
KHGs

The general problems of different land use systems which were identified during

the prediagnostic survey are given in the Table 2.5.
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Table 2.5 Main problems and agroforestry potentials of different land use systems as

articulated by farmers.

andusesysem | Munproblems

1. Decrease in cash income because of the low prices of main cash crops including

clove, nutmeg, pepper and coflce

2. Deccrease in crop yields due to damage of rice, banana and tuber crops by wild

boars, and coconut, cocoa and other fruits by giant squirrels, red monkeys,

common squirrels and birds

3. Low yields from rice lands becausc of: |

» low water availability, during the minor growing season,

« .poor soil conditions inhcrent to the region, and .

. scarcity of family labour and draught buffaloes for land preparation and, hired |
labour for planting rice plants causing delay in planting.

4. Feeding problems associated with keeping cattle

1. Low returns from tea because of the following reasons:
« produce sold as green leaves as no processing facilities available

» low price rcceived for green leaves as it is decided by the estates

2. Deccreased soil fertility as a result of inadequate soil conservation measures
leading to soil crosion

3. Drought hazards are high during the years of poorly distributed rainfall because
of lack of shade tree cover

4. Scarcity of labour for plucking tca lcaves because of a decrease in family labour

caused by increasing recourse to off-farm employment

1. Farmers receive low rcturmns from rubber because:
» most farmers sell their produce as unprocessed latex because they have no
processing facilitics |

\'

« the low price received for the latex is decided by the estates.

2. There has been a decrease in skilled labour for tapping latex due to other job

opportunitics in the area and social security schemes.

1. | Inscéufity of joi)s

2. Seasonal job scarcities

3. Regional job scarcitics

4. Scarcity of land___

'ﬁﬁs_ gféupkdiof:s not dcpcfld on the rhomtcgardcn for meeting their basic houschold
needs. They do not have any serious land use problems. They grow ornamental

and medicinal plants, fruit trees, relishes and domestic vegetables on a very small
scale,
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2.3.6 Selection of priority land use system

Land use system I (Lowland rice and KHGs) was selected as the priority system

for research for the following reasons.

(i) Most farmers in the land use system I were full time farmers and their food and cash

income was derived from their farms. The farms were large enough to provide cash and

food to meet their needs, and because of these reasons the farmers in this category were
dedicated to farming. Hence, it was more likely that agroforestry interventions would
have the potential to improve the performance of the system. Approximately 25 % of thé
farming community of the region consisted of farmers in this land use system (GASC,

1993). These farmers have been affected by the recent fall in spice prices and as a result
are faced with a substantial reduction 1n cash 1ncome.

(ii) The farmers in the land use systems II and 1II were much less affected by the fall of

spice prices, because they were small holders of rubber or tea. Present prices of tea and

rubber are reasonably high.

(iii) The farmers in the land use systems IV and V were not full time farmers. They were
less dependent upon their farms for cash income. Also, the extent of farms in the land

use system IV and land use system V were not adequate to provide a living for the

family. Therefore, they had only a casual interest in farming activities.

2.4 DIAGNOSTIC INFORMATION - "LOWLAND RICE-KANDYAN
HOMEGARDEN SYSTEM"

The following section focuses on the strategies adopted and constraints which

limit the performance of the land use system I. The information was mainly from the

diagnostic survey carried out by the researcher in the Galagedara, Hataraliyadda and

Weliwita Agrarian Services Division areas of the Galagedara RSD (Section 2.2.2.1) but
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information from secondary sources such as records of Central (Department of
Agriculture, 1993) and Regional (GASC, 1993) Government institutions related to
agriculture development and general administration (GRSO, 1993), reports of natural
resource and socio-economic sur';/eys carried out in the area (IRDP, 1990), and maps
about the area (Department of Agriculture, 1980; Department of Agriculture, 1988) were

occasionally used to support the findings of the diagnostic survey and are referenced to

their sources.

2.4.1 Farm resources

A single household owned from 0.1 to 0.4 ha (mean=0.33 ha) of paddy and from
0.6 to 1.0 ha (mean=0.85 ha) of multilayered tree garden (KHG) dominated by coffee
(Coffea arabica), cocoa (Theobroma cacao), spices (including pepper, clove (Syzygium

aromaticum) and nutmeg (Myristica fragrans)), timber and fruit trees. The typical family

size was from 4 to 6 (mean=35.1) and about 26% of households included extended

families; that is, grand parents were also living with the family.

2.4.2 Farmers' objectives

The main objectives of farmers (their major output subsystems) were identified

during the diagnostic survey as:
» food: crops and animal
e cash
¢ energy

« shelter (housing)
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2.4.3 Farmer strategies

The following section describes the strategies used by farmers to meet their

objectives. Also discussed are the problems and causes of the problems that limited the

farmers in achieving these objectives.

2.4.3.i Food subsystem (crops)

The different food items consumed and the various sources from which they are

obtained by the houschold are shown in the Table 2.6.

Table 2.6 The source and variety of food items consumed within the household.

Source Food items consumed

m Rice (the staple food)

Homegarden Fruit: jak, avocado, mango, anoda, rambutan,

pincapple, durian, beli
Tuber: kiri-ala, yam, hulan-kiriya
Leafy vegetables: katuru-murunga, spinach, pavetta, anguna, koppa-kola,

kohila, thampala, gotukola, mugunuwenna

Other vegetables: young and mature jak fruit, jak seeds, bread fruit
Relishes: ginger, lemon grass, turmeric, karapincha

Medicinal plants: paverta. arrow oot

Purchased with cash Crop based: vegetables, potatoes, sugar, tea, wheat flour, bread

Animal based: dried fish, eggs and powdcred dairy milk
Key: Species names are given in Appendix 2.

-A. Lowland rice field _

The valley bottoms were planted with lowland rice for two seasons between April

-July and October-February (Figure 2.4). These cultivation seasons are referred to as

major and minor, respectively. Major and minor seasons were planted with medium (4 to

b
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4 1/ month) and short (3 to 3 179 month) duration varieties respectively. All rice fields
were planted during the major season and the fields which received water from small
irrigation channels were also planted in the minor season!. These irrigation-channels

were due to natural stream flow of the Bolagala and Girihagama mountains as there were

no major irrigation schemes in the area.

--m-- Tolw]o

Figure 2.4 Calender of major farming activities in the lowland rice-KHG land use
system. |

Key:

Major season Minor scason
1. Land preparation and planting
2. Weeding

3. Harvesting and processing
4, Harvesting and drying of pepper, coffce, clove and nutmeg.

Note: Farmmers said that before the decline of the price of cash crops, they undertook the following cultural practices in the K11Gs: (i) weeded the
homegarden and repaired the lateral drains during February or March which is the major dry season, and (n) crde the shade and other

overstorey trees in May or June to provide sufficient light at the on set of flowering of undemstorey crops and also prior to the beginning of the
monsoon when the cloud cover is high,

Each household aimed to produce all of its rice requirement and some surplus to
sell. However, it was clear from the diagnostic survey that only 15 % of farmers

managed to produce a surplus whilst 24 % of them did not even manage to meet their

domestic requirement (Table 2.7).

Table 2.7 The farm supply of rice.

Pro ortion of houscholds
Meet over 75 % household requirement

Sufficient for home consumption

Surplus to sell (about 0.4 t a*!

1 A similar survey carricd out earlicr in the Galagedara RSD indicated that about 39 % of the arca under

paddy was rainfed; that is, there were no irrigation facilitics and cultivation could only occur in the major
season. The remaining 61 % received water from minor irrigation sources (IRDP, 1990).
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Causal factors of low rice production

(i) Climate and soils

The inherent climate and soil types of the area are thought to be part of the reason

why rice production is generally low compared with other areas (Table 2.8).

Table 2.8 A comparison of climatic and soil characteristics between Polonnaruwa (which

is the best rice producing area of Sr1 Lanka) and wetter parts of Galagedara RSD.

mm and texture major season of 1992
Sandy loam
Clay loam

Key: RBL-Reddish Brown Latosolic, IBL-Immature Brown Loam, RBE-Reddish Brown Earth, LHG-Low
Humic Gley

Source: Department of Agriculture, 1988; GASC, 1992; Mahaweli Authority, 1992; Department of
Agriculture, 1993

The rainfall at Galagedara is high and well distributed (Figure 2.2), thus there is

high cloud cover throughout the year, which allows fewer sunshine hours per year than
that found in better rice growing areas of Sri Lanka such as Polonnaruwa (Department of
Agriculture, 1993). High sun light intensity (i.e. a clear sky) is vital for the production of
high rice ylelds (Grist, 1983) As dlscussed earller the Reddish Brown Latasolic (RBL)

and Immature Brown Loam (IBL) arc thc major soil types of thc area. The prOportlon of

low humic gley (LHG) Wthh is thc typlcal ncc soil in Sri Lanka is low in the lowland

rice ﬁelds of Galagedara reglon Thc followmg charactcnstlcs of the RBL and IBL

1mpose llmltatlons on paddy cultwatlon

1 The national average in year 1992 was 3.43mt/ha
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« The water holding capacity of RBL and IBL soils is relatively low (IRDP, 1990;
Department of Agriculture, 1993). Retention of water is important to prevent water
stress and control weeds.

« Soil acidity: Rice requires a soil pH of between 5.5 and 6.5 to produce high yields
(Grist, 1983). The soils in the study area are slightly more acidic (pH range 5-6). The
“bronzing effect” caused by excess of Fe** under highly acidic conditions (Russell,
1988) was observed on 6 % of the farms.

« The cation exchange capacity of RBL and IBL soils is low (Department of

Agriculture, 1993). The nutrient retention capacity of the soils, therefore, is probably

low too0.

The recent removal of a fertiliser subsidy caused a four fold increase in the price

of fertilizer. A 50 kg bag of compound fertilizer was around Rs. 500 (75 Rupees =

1Sterling). Because of these very high prices about 86 % of farmers applied fertilisers

below the recommended level. It was anticipated that this decrease in fertilizer

application would result in a reduction in the nutrient status of the soil as a result of

subsequent harvests.

(ii) Water stress due to inadequate water during the minor growing season

a. Delay of monsoonal rains -

The records of the Galagedara Agrarian Services Centre (GASC, 1993), and

experience of farmers 1n the area indicated that on average about one out of every five

minor growing seasons is severely. affected by inadequate water supply. - As a result

approximately 67 % of farmers fail to cultivate their fields during the minor season.
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b. Water catchment problems

The diagnostic survey indicated that 56 % of the farmers had been able to
cultivate rice in the ordinary minor seasons with water received from small irrigation

channels. Among those, 32 % said grain yield was reduced significantly because of

moisture stress caused as a result of low water levels in the irrigation channels. The
farmers attribﬁted the insufficient water supply to various factors including the
destruction of vegetation in the watersheds, and the lowering of ground water levels due
to the construction of tube wells, and other irrigation schemes including small dams and

reservoirs built on the mountains to supply water for domestic purposes.

(1i1)) Impure seeds

Farmers commonly in the area plant new improved rice varieties (hybrids).

Although they have the potential to produce high yields under high input levels and high
management intensities when compared to traditional varieties, there are many factors

which limit the use of hybrid paddy seed.

Farmers commonly use part of their harvest as seed for the following season if it
is suitable, that is if the seed stock has not been used for more than three generations. If

the secq is not suitable, it is exchanged for suitable seed produced by another farmer and
this is used for planting. If both of these options fail seed has to be purchased. Use of the
same seed stock over 3-4 generations causes a significant decrease in the purity of paddy
seeds (Department of Agriculture, 1992). The seeds used by 39 % of the farmers are in
this category and 71 % of the farmers attributed this to the scarcity of paddy seed whilst
the remaining 29 % attributed it mainly to the high cost of the seed. . Certified rice seed
produced for planting is very expensive (about Rs. 20 kg'!) where as uncertified seed
costs around Rs. 7. “Agrarian Services Centres received a small stock of seeds every

season which only met about a third of the requirement from farmers (GASC, 1993).

There are no “subsidies - for purchase of paddy seed.. 7. % of farmers expressed



dissatisfaction with certified seeds because they found them to have a low germination

percentage .

(iv) A delay in planting caused a reduction in rice yield

The standard practice was to plant all blocks of ‘a one rice tract simultaneously.
This strategy is adopted to distribute the pest population among all fields thereby
reducing severe damage on any single block as prevalent insect pests attack particular
growth stages of the crop. The water was also received at the same time for all fields in a
small area. Therefore, the cultivation of rice in any one village (i.e. VSO division) took
place at the same time. Because of this pattern of planting there was a high peak demand
for draft power and labour during the rice planting season. Short supply of draught

power and labour, each of which is discussed below, delayed planting and, therefore,

reduced the rice yield.

a. Scarcity of draft power for ploughing caused a delay in planting

Due to the presence of terraces, sloping terrain, and sandy soils it is difficult to

use four wheeled tractors for land preparation. The common practice is to use buffaloes

for land preparation and threshing the harvest. Only 7% of farmers kept buffaloes. Other

farmers had to hire buffaloes specifically for land preparation. Because of the demand
for buffalo at peak times 12 % of farmers experienced a delay in land preparation and,
therefore, crop establishment. This was associated with lower yields both because the

growing scason was shortened and pest damages were severe.

Some farmers kept buffaloes primarily for hiring out. One pair of buffaloes can
plough about 0.2 ha day! costing Rs. 300 inclusive of labour. The cost of buffalo
husbandry was high and only 30 days of work was possible during a year. Although the

planting season continues for about two months during one growing season, the animals

have to be rested every other day. Farmers hiring out buffaloes also obtained some cash
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income during the harvesting season through threshing paddy. On average they earned
about Rs. 500 a day for about 15 days a year. They experienced very little competition

from tractors or portable threshing machines.

b. Labour scarcity for land preparation and transplanting caused a delay in planting and a

decrease in the quality of land preparation

Farming has recently decreased in popularity, mainly because of the reduction of
cash income caused by the recent fall in the price of cash crops. Other factors
contributing to its unpopularity included the increasing cost of inputs for rice cultivation,
the low social status of farmers, social security schemes available for the unemployed and
people on low income, and the availability of more attractive off-farm employment. As a
result most young people avoid farming unless they have no other option. Also their

farming skills are not well developed because of the low status and interest accorded to

farming activities. During the recent past many young people have joined the security

forces (7% of total work force in the area), while some young women have found jobs in

garment factories in the free trade zone and abroad (IRDP, 1990). There has been a

labour migration from the area, and a loss of interest and commitment of young members
of families towards farming. In fact some youths, both males and females, are supporting

their parents and do not like to see them involved in farming activities because of the
poor social status. Because of this social transformation that is taking place, there is a
great reduction of both hired and family labour for agricultural activities.

About 58 % of the houoﬁeholds Leoveired in this study had a minimum of one male
umt and 36 % had half aomt whlle the Other 6 % had no labour allocated for activities
on thCll' farms (Table 2. 9) Adult men were employed off-farm in 94 % of households,
and 47 % had allocated at least one unit for these _]obs 73% households had women

engaged in farm activities wlule 21 % had women employed in off farm jobs.
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Table 2.9 Labour allocation of households for farm and off-farm activities.

Labour units Percentage houscholds
—
Off-farm — Off-farm

Key: 1 unit=1 full-time farmer= 2 part- -time farmers

About 6 % of households gave their rice land to be managed by an ande labourer
while 11 % of households gave part to ande labour and managed the rest by themselves
with the assistance of aththama. The remaining 83 % managed all their rice land by
themselves with the help of aththama for labour intensive activities (Table 2.10).

Transplanting and weeding were done by the hired skilled women labour teams

that existed in the area. All VSO divisions investigated only had access to two to three

teams each. A team of about 10 labourers planted 0.4 ha of rice land during a day and

charged Rs. 1200 for doing so.

It was difficult to hire labour because of the low profit margins of farming. Asa

result, most paddy land was managed at a low intensity and productivity has decreased

considerably in the recent past. About 71 % of farmers felt that the quality of cultivation
practices, especially land ﬁreparﬁtion, had declined récently dueﬁfto scarcity of labour. 53
% of the farmers said that plaﬁtinémwas’delayed iﬁ the last major season because of the
lack of family labour for land preparation and 26 % of the farms suffered due to the lack
of hiré:d fémhié labour for the transplanting of rice plants. As a result some farmers (3 %)

have adopted broadcasting of seed as less labour intensive alternative to transplanting,

b .
U T T
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Table 2.10 Labour divisions and type of labour used under the two management systems

Labour divisions by | Aththama system
pender

Men Aththama labour Ande labour

of rice fields in the LUS-1.

Farming activity

Land preparation
a. Ploughing
b. Levélling, making bunds and water

management Family labour Ande labour

_ Family labour ___| Ande labour
Hired lbour | Hircd lsbour

Application of fertilizers and -
hesticides, water management
labour labour

—
threshing ﬂoor women

(v) Wild boar damage

Wild boar herds, have become a major problem for paddy cultivation in most
parts of the region since the mandatory surrender of fire arms to the police for security

reasons. About 13 % of the farmers have experienced considerable losses as a result of

wild boar entering their fields, crushing plants, eating grains and damaging bunds.

B. Homegarden

The food produced from the homegarden is shown in Table 2.6. All households

produced their requirement of coconut which is an essential item in the Sri Lankan diet.

They also planted tuber crops and leafy vegetables in their homegardens for household
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consumption and sold any surplus fruits such as durian (Durio zibethinus), banana (Musa

balbisiana), mango (Mangifera indica), avocado (Persea americana), jak and bread fruit.

Causal factors for lowering the production of coconut, fruit and tuber from the

homegardens

- Since the surrender of fire arms to the police in 1989 there have been no effective
measures to control populations of large vertebrate pests. As a result damage, caused by
wild boars, red monkeys and giant squirrels has become the major reason for reduced

coconut, fruit and tuber production from the homegarden. The decrease in' pruning

activities has resulted in a dense overstorey in the homegardens which enables arboreal
pests to move easily across the gardens and hide in the dense foliage. Wild boars damage

young plants especially of coconut and banana and as a result establishment of those

crops were reported to have become difficult for 11 % of the households. The root and

tuber crops including yam and kiri-ala (Colocasia esculenta) had been attacked by wild

boars in 25 % of households surveyed. Arboreal pests, especially, the red monkey and

giant squirrel have caused significant losses of coconut and fruit production (especially,

mango and rambutan (Nephelium lappaceum) in 43 % and 67 % of households

respectively.

C. Purchased food

About 10 % of the farmers indicated that due to a reduction in cash income they

had stopped buying certain non-essential items of food. The actual number of farmers

that were affected might be much higher than this as it is extremely difficult to discuss

food consumption for cultural reasons. .
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2.4.3.2 Food subsystem (animals)

A. Cattle production

There was very little potential for beef cattle production in the area as over 90 %
of the population were Buddhist and considered rearing cattle for beef production

unacceptable.

There were 20 farmers managing medium scale (5-15 cows) dairy farms (IRDP,

1990). On average 13 % of the households reared dairy cattle and 44 % of them

produced a little surplus milk for sale (mean=2.45 1 day-!) earning them on' average

around Rs. 1200 per month.

Causes of low dairy cattle production

All farmers, whether or not they kept cattle, perceived that scarcity of grass was
the most important limitation to dairy production in the area. Grass cannot grow in the

homegardens because of the heavy shade from trees. Therefore, farmers who reared
dairy cattle faced difficulties iﬁ feeding their animals especially in the rice growing
season. They cut and fed grasses from bunds on rice fields, road sides, nearby hills and
protected areas. They allow their animals to graze in the paddy fields during the dry
season (February to March and August to September), which decreases the pressure on
grass from other sources during this period.

Tree fodder is used by all farmers who keep cattle as a feed supplement. It
typically constitutes approximately 20 % of the total diet. Gliricidia sepium and jak are
the most popular tree fodder in the region, but high quality fodder such as these could not
be obtained in large quantities. Hence there was a heavy dependence on grasses for
feeding cattle. A large proportion of the rice straw produced in the area was available to

feed cattle. Only 21 % of farmers recycled their straw to supplement potassium fertilizer

and use of silage was not known to farmers. Rice bran was available in large quantities
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from the rice mills in the area free of charge and was considered to be a useful feed

supplement.

The following facilities were available in the area for dairy cattle production, but
only 10 % of farmers knew about the complete package.

e The price of dairy cattle is high and an average cow fetched about Rs. 8000-10000.
Grants were available under the self employment scheme operated by the government
to support low income families. Under these grants it was possible to obtain up to the
total price of cattle purchase. The cattle must be of an approved breed and must
satisfy certain health conditions when examined by the veterinary surgeon of the area.

« Insurance schemes were available for death or disability of any cows that satisfied
medical conditions (approved by the Government Veterinary surgeon). The monthl}
instalment of insurance is paid only when the cow is producing milk and is less than

Rs. 50 per month.

e A free insurance scheme and feed supplement is available for calves produced by

artificial insemination.

« Artificial insemination of improved breeds (Ayrshire, Friesan and Jersey) is free of

charge and is carried out by the Agricultural Instructor (Animal husbandry)

Galagedara RSD when visiting farms.

« Advice on cattle management and husbandry can be obtained from the Agricultural

Instructor (animal husbandry) for Galagedara RSD free of charge.

« A veterinary service is available from the Government Veterinary Surgeon for

Galagedara RSD free of charge for examination and treatment of animals.

» There are five milk collecting points in the area. However, transporting milk is

difficult because of poor transport facilities, a sparse road network and difficult

terrain.
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(B) Poultry production}

About, 29 % of the households kept poultry birds on a small scale (less than S0
birds) and 35 % of them produced a surplus of around 10 eggs per day. They earned on
average Rs. 750 per month. There 1s a buoyant market for eggs in the area and prices

normally range between Rs. 2.50-3.50 per egg. Higher prices prevailed during the

Sinhalese and Hindu New Year (April) and Christmas (December) seasons.

Feeding materials were easily available for small scale poultry production from

domestic activity, and formulated rations could be purchased in the market. There was a

great potential for small scale (about 10 birds) poultry production under the free range
system because over 75 % of their daily rations could be found on the floor of the
homegarden, comprising worms, small insects and grasses. The rest could be

supplemented from the materials thrown away from the house such as left over rice,

broken rice and coconut pulp.

Causes of low poultry production

About 39 % of households showed an interest in rearing animals for meat and
eggs. These included those who were already involved in poultry production. Most of
them requested advice about poultry management. However, the majority (about 48 %)
did not wish to rear animals for meat due to religious and cultural reasons and 13 % due
to other reasons such as damage caused to herbaceous plants in the garden, depositing

dung around the house and the strong smell of birds.

I There are about 13 farmers managing medium scale (100-500 birds

) poultry farms in the Galaged
(IRDP, 1990). Large scale poultry production is mainly carried out b the M, agedara RSD

y the Muslims in the arca.
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2.4.3.3 Cash subsystem

The cash subsystem in this land use system has become severely constrained since

the fall of spice prices. About 62 % of the cash income was provided through the sale of
cash crops and surplus food crops from the homegarden and lowland rice land. The
remaining 38 % of cash income came from the members of the household who were
involved in off-farm employment (Table 2.8). Cash was used to buy food items not
supplied from farming activities, inputs for lowland rice cultivation and to meet other
social expenditures. For most households (about 90%) the present cash income was
sufficient to buy staple foods, but did not always meet other expenses, such as inputs for
rice cultivation, clothing, maintaining houses and social costs. For example,
contributions to social activities such as religious activities, weddings and funerals were
not as large as they had been in the past, and savings for extraordinary expenses, health,

education, travel, and entertainment costs were also reduced (Figure 2.5).

Before the recent fall of cash crop prices, (especially of clove, nutmeg, pepper and
coffee) their cash income had been high. Therefore, people considered under the land use
system I had been a rich and influential group in the area. Cash income has decreased on
average by Rs. 26 000 per annum which was about one half of their cash income before
the fall of spice prices. Because of this reduction, these, farmers are now struggling to
remain in the same social strata. As a result they are seeking off-farm employment and
are selling some of their timber trees from the homegardens to meet their day to day

requirements. The timber trees were normally considered as household savings.
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Figure 2.5 Circular diagram showing contributions to income and expenditure within the

cash subsystem in the lowland rice-KHG land use system.

Key:
A Income B Expenditure
1 Clove, nutmeg, pepper, coffee and cocoa 7 Social expenditure
la Monopolistic market 8 Hecalth
1b Pest damages 9 Clothing
Ic Low yields 10 Travelling
1d Low prices 11 Food
le Lowering the management intensity of KHGs 12 Inputs for paddy
2 Coconut, arccanut and kitul 12a Fertilizer cost
2a Pest damages 12b Draught power for land preparation
3 Banana and other fruits and threshing the harvest
3a Low prices 12¢ Labour cost for transplanting and
3b Pest damages weeding
4 Timber 13 Education for children

4a Low wood quality
4b Low timber volume
4c Pruning of timber trees

5 Rice
6 Off-farm cmployment
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(A) Factors causing a reduction in the cash obtained from the sale of farm produce

(i) Reduction in yields of rice, harvested fruits, and animal production

The factors causing the reduction in rice yields and animal production have been

discussed in Sections 2.4.3.1 and 2.4.3.2, respectively.
" Banana (1kg is about Rs.20), coconut (one coconut is about Rs. 2.50-4.00) and
arecanut (1 kg is about Rs. 100-150) were enjoying high prices at the time of the survey.

Although high prices were being paid, damage caused by vertebrate pests reduced yields

as discussed in Section 2.4.3.1.
(ii) Low prices obtained for fruits harvested from homegardens

Another factor limiting cash income was the low price of surplus fruit such as
durian, avocado, rambutan and jak in the local market. To obtain high prices for these
products they had to be transported to the nearest city which was some 16-24 km away.

Therefore, produce was normally sold to dealers who visited farms and paid low prices.

Although it is a major fruit producing area there were no fruit processing factories in the

region.
(iii) Low prices of clove, nutmeg, coffee and pepper

Again, the main problem with these crops was the low price obtained for them.

These were once the major cash crops in the area and farmers earned large sums of

money from them until a few years ago (Table 2.11). As mentioned previously the

sudden fall in prices has reduced farmers’ income by about 50%.
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Table 2.11 Price changes in major cash crops produced in the KHGs.

507 3.5 folds
Peper 75115 7 folds
60-90 30 2.5 folds

Source: Tilakaratncbanda, 1993a

The Department of Export Agricultural Crops has introduced a security scheme

for spices as a short term measure to keep farmers in spice production because the prices

were expected to recover. Under this scheme farmers could receive an additional Rs. 10

for each kg (dry weight basis) of spice they produce. However, 75 % farmers complained

that there were substantial delays (in many cases 3-6 months) in receiving these

subsidies.

Private dealers have a monopoly over spice marketing. They commonly purchase
at low prices by classifying produce as low grade regardless of its actual value. Because

of the monopoly held by dealers the local farmers have little option but to accept the price

offered.

(iv) Pest damage causing reduced cocoa yields

A high price pertained for cocoa (1kg of nuts fetched about Rs.40). Galagedara is

considered one of the best cocoa growing areas in Sri Lanka. However, cocoa production

is severely limited because of damage caused by giant squirrels, squirrels, parrots and red

monkeys. All households who had cocoa grown in their homegardens (68 %) indicated

high losses in yields because of pest damage.



(v) Reduction in management intensity of KHGs

The previously mentioned decrease in income from growing cash crops has had a
negative effect with respect to the management of the KHGs. Management practises such

as, maintaining lateral drains for soil and moisture conservation, weed management,
management of litter and trees for green manure, pruning crop trees to maximise yield
and to control competition had been neglected because of a loss of interest, the difficulty

in paying wages for hired labour, and buying inputs such as fertilizers.

Only a small proportion of homegardens were eligible for subsidies allocated for
growing and maintaining cash crops because the subsidies, provided by the Department
of Export Agricultural Crops were only given for growing monocultures of cash cr0p§
such as banana, pepper, clove, nutmeg, coffee and cocoa. Most KHGs contained a
mixture of woody species. In order to claim these subsidies farmers would have had to

severely reduce the number of species in their gardens.

Reduction in management intensity has affected the light regime, tree pruning,

soil moisture conservation and timber production each of which is discussed below.

a. Light control

Most cash crops grown in the homegardens require shade e.g. pepper, coffee,

cocoa and tea. However, excessive shade (over 60%) may cause a significant decrease in
their yields. This was found to be the case in most of the KHGs. Only about 4 % of
farmers undertook pruning of the upper storey trees in order to control shade for the
understorey crops. This can be attributed to the increasing loss of interest in understorey

crops as the price for them has declined. As shade has increased, understorey yield has

decreased and the cash income from these crops further diminished.

¢
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b. Pruning tree crops.

Tree crops such as coffee and cocoa need regular pruning to induce fruiting and to
control height thus enabling easy harvest. The results of the survey found that only a

very few households (less than 5 %) prune tree crops regularly for these purposes.

c. Soil and moisture conservation

Vegetation cover and density of the KHGs was highly variable. However, it is
known from previous research that even when there was good vegetation cover and a

litter layer, soil erosion may be significant On‘SIOPCS > 55 % (Sivapalan et al., 1986).:

This is because of the high and intensive rainfall during the monsoons and the presence of
highly erodable soils. Because of this problem the construction and maintenance of soil
and water conservation measures such as lateral drains and barrier hedges are of the

utmost importance. Only a few farmers other than those who were receiving subsidies
(less than 15 %) were maintaining soil and water conservation structures. Most farmers

had experienced loss and damage to crops such as clove trees, pepper vines and young

coconut fruits during drought periods which has further reduced production during years

with low rainfall. This illustrates the importance of soil moisture conservation in KHGs.

(vi) Pruning timber trees

The number of timber trees that had reached the common rotation size of the area

(above 30 cm diameter) found in the homegardens were from 5-12 and the mean was 7.2.

Mahogany (Swietenia macrophylla), gini-sapu (Michelia champaca), wana-sapu

(Cananga odorata), lunu-midella (Melia dubia) and hawari-nuga (Alstonid

macrophylla) are the most common timber species in the KHGs. Average rotation,

volume and value of those trees species are given in Table 2.12.

33



Table 2.12 Price and mean length of rotation! of major timber tree species.

Specics
Gini-sapiu _
Mahogan
Wana-sapu _

Lunumidella

o lasw
Hawari-nuga

Key: Species names arc given in Appendix 2.

The value of timber was dependent upon:

o the width of the planks that could be cut from the first (basal) log of the tree, which is

determined by the diameter of the tree;

o the number of logs that could be cut from the tree which is determined by the length

of the trunk;

o the length of the logs produced (normally varying from 2 to 3 m) and influenced by

the straightness, the quantity of large branches, and any damage to the trunk.

Timber dealers also sell small wood such as branches (below 15 cm diameter) as

fuel wood but this was not taken into account in the valuation of trees. Trees with a long,
straight, trunk with few branches and little damage received the highest prices. Pruning
was, therefore, an important practice to improve the value of trees for timber. Although,
the timber trees provided approximatel} 17 % of the annual income, farmers showed little
interest in managing them. Only 4 % of the households were found to be pruning timber
trees in order to improveﬁ the returns from timber even when they had a large number of

timber trees in their homegardens (Table 2.13). About 14 % attributed their lack of

prﬁning to the scarcity of both skilled labour and the shortage of people to hire. 17 %

said they were not adopting pruning (which reduces diameter growth) because their

priority was to maintain high rates of diameter growth, thereby producing trees of

saleable size as early as possible while 30 % said that pruning reduced the vigour of the

1 ;;\t this stage on average the diameter at breast height (DBH) is about 30 cm and timber volume is 0.41
m- per trce.

o4



tree. The farmers who were primarily interested in spices (35 %) were not interested in
improving timber tree production. All farmers had managed timber trees as normal shade

trees when they had crops in the understory, before the decline in spice prices.

Table 2.13 Reasons for not adopting branch pruning to increase volume and quality of

of farmers

wood.

Farmers interest Pruning or Reasons for not pruning

not
1. Spices, coffce, cocoa Yes
and timber
No Shortages of cash for hiring skilled labour
No Interested in producing a salcable tree as early as

possible thercfore interested in maintaining high

diametcr growth rate

Keep the vigour and high rate of growth

L oy

2. Spices, coffee and - Not intcrested in timber trees
cOCoa

(B) Cash obtained from off-farm employment

Because of the low income from farming activities, household members,
especially young men, looked for off-farm employment. However, people in this

category were not willing to work as hired labour on other farms because of low social
status of farm work. They were mainly self employed in small business enterprises such
as the timber trade, small shops, rice mills or in the security forces or the rapidly growing

private industrial sector in the free trade zones. All households in the survey received

income through off farm employmcnt and on average it constituted about 38 % of the

total household cash income.
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(C) Out flow of cash from the households

The main expenditure of the household was for purchasing food, education of

children, inputs for lowland rice production, travelling costs and social expenditure

(Figure 2.5).
2.4.3.4 Energy subsystem
A. Lighting

Most households were not supplied with electricity. Therefore, the lighting

requirements of over 60 % households were met by using kerosene oil. A litre of

kerosene oil is Rs. 11 and on average about 3 to 5l of kerosene oil were consumed by a

household during a month.

B. Cooking

In all houscholds heat for cooking was met by burning fuelwood. Farmers met
their daily fuelwood requirements from their homegardens. Only under very special
circumstances, such as for special ceremonies and festival seasons did they collect

fuelwood from nearby rubber estates o