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ABSTRACT

The increasing conversion of agricultural land for housing development due to urban 

growth requires the development and adoption of improved land management practices

to sustain the requisite food production to feed the masses.  Although appropriate land 

management technologies are available, adoption is very low.  This is due, among other 

factors, to lack of  participation of farmers in the technology development.  This paper 

presents a case study in which various participatory methods are used in research 

priority setting, accommodating local knowledge in appropriate technology development,

monitoring and evaluation.  The steps in the implementation of the methods are 

demonstrated and some of the results are presented to show their relevance to enhanced 

technology adoption and  institutionalization.

INTRODUCTION

Peri-urban agriculture is confronted with several but inter-related issues which are all linked to increasing population and rapid urban growth.  A major concern, among others covered by Quansah et al. (1997), Drechsel et al. (1998), is the increasing conversion of agricultural land for housing development vis ( vis the need to produce sufficient food on sustainable basis to satisfy the increasing urban demand.

In the face of dwindling agricultural land, sustainable food production on intensive basis can only be achieved through the development and adoption of improved land management technologies.  It is however recognized that although technologies for appropriate land management are available, technology uptake has not significantly increased in smallholder farming communities.  The reasons include:

· failure of the technology in addressing the requirements of the complex and diverse socio-economic conditions under which smallholder farmers operate (Preuss and Steinaker, 1995; Mokwunye et al., 1996);

· failure in recognizing local knowledge and promising soil management practices as a basis for developing or selecting improved technologies;

· lack of participation of farmers in the technology development, monitoring and evaluation processes; and

· inadequate extension services.

In such complex situations, what is needed in the choice of available technologies is a more holistic approach with greater flexibility and focus on the target group with its opportunities and constraints (Dresrusse, 1996). On the other hand, accommodating socio-economic conditions and local knowledge in the research process requires farmers to actively participate in the research priority setting and planning, design of experiments and trials, review and interpretation of results and monitoring and evaluation.  In this regard, participatory technology development (PTD) is relevant both to the development and selection of appropriate technologies and achievement of greater adoption (Mokwunye et al., 1996; Bechstedt , 1996a).

To demonstrate how these processes work in practice, this paper presents a case study in which various participatory methods were used in research priority setting and planning, accommodating local knowledge in the development and choice of appropriate technologies and monitoring and evaluation.  The methods used in this study were participatory Rural Appraisal (PRA), SWAP (Successes, weaknesses, aims and problems and participatory Monitoring and Evaluation (PME).

The context in which the Participatory Methods were used

The study was carried out in the context of the IBSRAM (International Board for Soil Research and Management) AFRICALAND Management of Upland Soils Project in collaboration with the Faculty of Agriculture, Kwame Nkrumah University of Science and Technology (KNUST), Kumasi, Ghana.

The overall objective of the project was to achieve sustainable agricultural productivity on the upland soils of the humid and sub-humid regions of Ghana.

The specific objectives were:

i
to promote participatory research; and

ii. to develop and evaluate improved alternative soil management options that are technically sound, environmentally safe, economically viable, able to reduce production risks, and acceptable to smallholders.

Research Activities and Target Groups

The research activities consisted of socio-economic surveys, participatory rural appraisals (PRAs), site selection and characterization, farmer selection, on-station and on-farm experiments as well as participatory project/trial monitoring and evaluation (PME).  While the socio-economic survey data have been reported in detail by Quansah et al. (1996b), this paper focuses on the participatory approaches used in the on-farm research, some results and lessons learned.

The target group, comprising smallholder farmers within the peri-urban villages of Kumasi, fully participated in all the research activities starting from research priority setting to monitoring and evaluation.  The research team that conducted the studies were multidisciplinary (agronomists, soil scientists, socio-economist, rural sociologist, agrometeorologist and extensionists from the Ministry of Food and Agriculture).  The team reflected the strong research-extension linkage in Ghana as well as the multidisciplinary on-farm approach as supported by IBSRAM.

Using PRA in Research Priority setting and Choice of Technology Options

During the inception of the project, there was the need to assess the general situation and needs of the farmers in the target districts.  This was to initiate the first stage of participatory planning of project activities.  Consequently participatory rural appraisal (PRA) studies, particularly SWAP (Box 1) (Waibel et al.., 1995), were carried out in two peri-urban villages near Kumasi in the Ashanti Region of Ghana.  Semi-structured interviews with open-ended questions were used to elicit information from the participants.  About 65 respondents within the environs of  Akrofuom village were interviewed including key informants such as chiefs and assemblymen, representing the community at the District Assembly.  In the second village (Kotei) about 50 participants attended the SWAP workshop. The results of the SWAP workshop are reported to show its relevance to priority problem setting of the farmers, available local knowledge, and the choice of treatments for on-farm trials.

	BOX 1:                  Application of the SWAP Method

SWAP is a participatory rapid appraisal method suitable for project finding  missions 

and self-evaluation.  The following are the steps in its application.

Phase 1:        Preparation

1. The interviewers, single or in pairs, hold discussions with some villagers in their places of work.  The discussions may take up to a day, but with any one group of farmers they should take not longer than one or two hours.  They give a first impression of the situation in the village and then concentrate on perhaps 3 major activities of the farmers.

2. A workshop is arranged with a relevant section of the target group, for example some inhabitants of a village. A moderator (who must be an outsider with empathy for the farmers, capable of structuring a meeting, and a good understanding of the method's various steps) is appointed and assisted by one or two persons (perhaps extension workers) who will write farmers' answers possibly in the local language on cards and later translated into English.  The farmers will sit in the first row, other people sitting behind them.  In the discussions only farmers are permitted to talk, others are given their chance later.

Phase 2:
        Determining main successes and weaknesses

3. Farmers are asked to describe and discuss their successful activities within the subjects of discussion ( a limitation to three major activities may be necessary).  These are listed on green cards which are pinned or glued to a wall or flip board chart -  or if the method is used outside, just held by the moderator.  When the relevant successes have been named, they are again read to the farmers by the moderator for confirmation or alteration.  They will be only translated after the workshop (if the local language is used) for the report.

4. The weaknesses contained in successful and other relevant activities are similarly listed, but on red cards.  At the end they are also read aloud by the moderator for confirmation or alterations.

5. The weaknesses are then divided into those which are largely due to external factors (which are important as background information but cannot be influenced by the participants) and those which can be influenced. Three or four clusters are thus formed (in some workshops there  may be  more parties involved).  The method will continue  by concentrating on the clusters which are within the action frame of the parties of the workshop, not on the background.

Phase 3:
        Promoting initiatives and eliminating weaknesses

6. Each of the clusters of weaknesses which are within the influence of the participants are then grouped into not more than the 5 most important ones.  This can be done by asking each of 5 persons of the group to identify the most important weakness.

7. The persons who may be able to eliminate the weaknesses are also identified. The discussed solutions are written on the back of the weaknesses cards and read aloud.  It may be considered as the first planning step to alleviate the recognized weaknesses.  This or the next point will be the end of the meeting.

8. The weaknesses identified for elimination will be further discussed in another meeting so that they can be eliminated by new initiatives.  Together with some of the participants the persons who are considered able to alleviate the weaknesses draw a plan how to overcome them in the near future, including a timetable.

9. Alleviation of the weaknesses proceeds and is finally assessed by the participants of the workshop.




Using three levels of priority-low, medium and high, Table 1 shows the high and medium priority problems discussed by the participants and Table 2, the solutions they suggested in order to overcome some of the priority problems.

Table 1:
Priority Problems of farmers at Akrofuom and Kotei

	High and medium priority problem
	Akrofuom
	Kotei

	
	High
	Medium
	High
	Medium

	Lack of finance for land acquisition, hiring of labour, farm inputs high prices of inputs
	x
	
	x
	

	Declining soil fertility and yields
	x
	
	x
	

	Lack of knowledge about pest control and diseases using agrochemicals; and  nonavailability of agrochemicals
	x
	
	x
	

	Marketing of produce, especially perishables, is difficult
	
	x
	x
	

	Majority of farmers have no contact with the extension service
	
	x
	
	x

	No knowledge on improved maize storage 
	
	
	x
	x

	Land is difficult to obtain
	
	
	
	x

	Insufficient family labour
	
	
	
	x


Table 2:     Farmers' suggested solutions to problems at Akrofuom and Kotei

	Priority Problems
	Solutions

	Lack of finance
	Loans from bank, reduction in prices of farms inputs, government subsidy on inputs restored

	Declining fertility
	Akrofuom:  Fertilizer application, use of PM, leguminous plants, and lengthen fallow period (>2-3 years);

Kotei:   Use fertilizer, PM, crop rotation, green manure, leguminous crops, agroforestry

	Lack of knowledge
	Learn to acquire knowledge from extensionists, researchers, and other farmers

	Marketing of produce
	Form cooperatives


The farmers mentioned in addition several constraints of relatively lower priority:

1.
Low-ranked problems (Akrofuom):    Women are unable to do land clearing.  Low prices of produce due to low processing capacity and no storage.  No farm mechanization.  Difficulty in transporting produce home.  Late harvesting of maize.  No knowledge on cassava processing.  Low yields of cocoyam and lack of knowledge on its agronomy, pests, and disease control.  No suitable storage structures.  Use of poor seed.  Plantain disease affects young shoots.  Weeds in maize.

2.
Low-ranked problems (Kotei):   No fertilizer recommendation for food crops; lack of knowledge on use of manure.  Transportation of manure is too difficult.  Maize cropping in minor wet season is almost impossible.  Lack of knowledge about storage.  Low yields due to shortened fallow period.  Loss of planting material for local cassava variety.  Forest vegetation degraded to grassland.  Loss of confidence in extension service.  Government policy favours cash crops.

The fact that low soil fertility was recognized in the farming community as a major

problem, allowed us to look for farmer collaborators and to discuss field trials of mutual 

interest.  Appropriate soil management options that are able to maintain soil fertility and 

sustain crop yields at levels acceptable to the smallfarmers will have to rely on affordable 

resources and technologies with emphasis on the  maintenance of organic matter.  One 

option discussed during the PRAs was to integrate the use of PM, which currently 

abounds in peri-urban Kumasi (Drechsel and Quansah, 1998), into the farming system.  

During the SWAP analyses, farmers reported their experience with PM for vegetables 

and its yield increasing effect.  It was also mentioned that weed residue left on the soil 

may enhance crop performance.  According to farmers' suggestions, we recommended 

trials with PM and (for comparison) mineral fertilizer under additional consideration of 

weed residues  as initial organic input.

Three communities, Afari, Samanso and Akrofuom, participated in the farmer-managed on-farm trials.  The following three treatments per farmer collaborator were studied:

Plot 1

-
weed residue left + 4t ha-1 PM (Poultry manure)

Plot 2

-
weed residue left + 30-20-20 kg NPK ha-1

Plot 3

-
weed residue left + no external input

Results Produced by using the SWAP Method

In general, the PRA methodology, particularly SWAP, was an effective tool in:

· assessing the general situation of the locality and prioritizing farmer felt needs in the shortest possible time.

· Identifying the complex constraints to farming and other activities of the communities to serve as the basic input to problem-solving oriented research.

· Using past mistakes or weaknesses constructively as learning processes.

· Promoting participation by the community in the discussion of their common problems with the aim of finding solutions to them

· Promoting the self-help spirit and initiative of the community and affording them the opportunity to participate in the planning, execution, and monitoring or research activities.  This is a prerequisite to the adoption and sustainability of improved technologies.

Participatory Monitoring and Evaluation (PME) of the On-farm Trials

As the field trials progressed, participatory monitoring and evaluation exercises (PME) were carried out to assess the performance of the treatments.  This section presents the methodology which builds on tools presented by FAO (1990) and Bechstedt (1996) and others, some of the results and conclusions.  The focus on the PME was on farmers' feedback concerning the introduction of poultry manure (PM) compared with PM plus mineral fertilizer (NPK) and no external input for a maize-cassava intercropping system.

The PME methodology

At the beginning of the PME, the same multidisciplinary team which carried out the pre-project PRA, were introduced to the participants by the national project co-ordinator.  The following methods were used to elicit information from the participants:

a. Group meetings and discussions

b. Farm visits to evaluate project trials by participating and non-participating farmers

c. Individual interviews with the aid of an interview guide (Box 2).

The interviews consisted of open-ended questions covering the following areas:

· Farmers' awareness of the existence of the trial.

· Sources of information on the trial (diffusion pathway of the technology).

· Attempts at diffusing information on the trial.

· Farmers' indigenous knowledge on poultry manure.

· Specific knowledge gained from the trial after the farm visits.

· Farmers assessment of attributes of the innovation (relative advantage, compatibility, complexity, trialability, observability).

· KASA changes 0 (changes in farmers' knowledge, attitudes, skills, aspirations with respect to the use of poultry manure

· Perceptions of difficulties/problems associated with adoption of the technology.

· Farmers interest to adopt poultry manure in the coming planting seasons.

Group meeting

Group meetings were organised as a prelude to the farm visit and the individual interviews.  The group meetings were held on taboo/communal work days after permission had been earlier sought from the local community leaders (either the chief or the assemblyman).  The taboo/communal work days were days when most people were available.  After initial introductions of both the research team and the participants, an overview of the on-farm research project was presented.  The importance of farmers evaluating the effects of the different treatments was explained.  To visualize the impact of the innovation ("to see things for themselves"), a visit to the experimental sites were arranged.

	BOX 2:                PME INTERVIEW GUIDE

Non Participating farmers  -  Griteria  1  -  7

Participating farmers Criteria    2  -  10

	Criteria

1. Awareness

2. Source of information (Diffusion pathway of innovation e.g friends, extension service, project activities fields observations, etc.

3. Knowledge of practice

Extent of indigenous knowledge of use of Poultry Manure before Trial

Visit to a Trial/Experimental site?

4. Specific knowledge gained from the Trial of use of Poultry Manure (List, itemize, e.g.)

State of decomposition, quantity to apply, method of application, time of application, effect on growth, effect on yield etc.

5.    Farmers assessment of benefits of poultry manure (List)

6. Farmers interest in using Poultry Manure on their farms:

No. Interested………………………………     No. not interested…………………………………

7. Desire to try Poultry Manure coming season

No. willing to try………………………….    No not willing………………………………………

8. Assessment of attributes of the innovation

*     Relative Advantage e.g. low, cost yield increases

       *    Complexity of practice

             Complex…………………………        Simple…………………………

       *    Compatibility with previous and current practices

            High                                                       Low

        *  Compatible…………………….          Compatible………………………………

            Trialability        -     Possibility of testing on small scale

            Highly                                                       Lowly

            Triable…………………………….          Triable ……………………………………..

        *   Observability       -         of effects of application

             Highly                                                       Lowly

             Observable…………………                    Observable …………………………………

9. Perception of difficulties in use of innovation

Acquisition, Collection, Labour, Finances, Application, Health hazards, Availability, State of decomposition, etc

10.  KASA changes before and after the introduction of innovation.  Changes in farmers'                     

       knowledge, attitudes to the use of poultry manure, skills in use the use of poultry manure, and                       

      Aspirations  with respect to yields, target, hectarage, etc.




Farmers' visit to experimental site

Evaluation by non-participatory farmers

To avoid influencing farmers' evaluation of the effects of the three treatments imposed on the crops, the plots were marked out and labelled as plots 1, 2 and 3.  Farmers were not told what treatments had been applied.  The participants were asked to make careful observations of three plots and to note whether there were any differences amongst them.  Participants observations and explanations for observed differences were recorded.  Each farm visit took about two hours and sufficient time was given for as many participants who were willing to make comments to do so.

Evaluation by project participating farmers

After recording the observations of the nonparticipating farmers, the participating farmer in charge of the experiment was asked to present the treatments imposed on each plot, his observations of the effect of the treatment on the vegetative growth phase as well as the yield of the two crops - maize and cassava.  Other observations on the soil, weed growth, etc. were also presented.  Conclusions were drawn jointly with the non-participating farmers.

Individual Interviews

This was conducted after the visit to the experimental site.  The purpose was to capture the impact the experiment had made on the participants and also other information with respect to the adoption of PM in farming in the locality.

To ensure that the exercise was of a participatory nature, the study emphasized the use of open-ended questions during the farm visit, and the unstructured interviewing and discussions that followed.  The Akan language (local language) was used throughout.  This approach facilitated free self-expression by the participants.  All three stages of the study were recorded on videotape.  This enhanced individual participation since most of them wanted to see themselves on television or on the play back.  The nondisclosure of the treatments imposed, and allowing participants to assess and comment on each plot stimulated participation in the discussions.  It is probable that participation would not have been to the extent observed if participants had been informed about the treatments applied.

Monitoring the impact of innovations

Assessment of the impact of introduced land management innovations is often expressed

in tangible terms such as percentage increase in crop yield, financial returns, etc.  This is

often done at the  exclusion of several human characteristics which significantly

influence the level of adoption of the innovation but are difficult to assess.  In this study

the impact of the  treatments, particularly poultry manure usage, on the knowledge and

other characteristics of farmers was assessed using the KASA analysis (FAO, 1990;

Asante-Mensah et al. 1998).

KASA refers to the analysis of changes in knowledge, attitudes, skills and aspirations of

the farmers in relation to the introduced innovation.  The application of this methodology

requires these parameters to be assessed before and after the introduction of the 

innovation.  The comparison of the two results will pin-point the direction of KASA 

changes within the period of assessment.

The retionale of the method is that exposure of farmers to an innovation may result in the

acquisition of more knowledge which, in turn, may effect a negative to a positive change 

in attitude towards the innovation.  The latter change may motivate the farmer to learn 

how to carry out the innovation which will translate into a change in skill.  The 

cumulative changes in K, A and S may motivate the farmer towards a higher aspiration 

(e.g. more bags of maize).  Given favourable conditions, especially economic viability, 

the KASA changes may lead to enhanced adoption of the innovation as the results of this 

study indicate (Table 3).

Table 3:
KASA changes with respect to the introduction of poultry manure (PM) as a new nutrient source in maize/cassava cropping system (IBSRAM+RAM/KNUST trials)

	
	Before Introduction (1994/95)
	After introduction (1997/98)

	Knowledge
	1. Little or no knowledge of the  usefulness of poultry manure (PM)             
	1.   Much knowledge on use of PM in cultivation of many crops (maize, cassava, etc.)

	
	2.   Little or no knowledge of the effect of PM on crops
	2.  Knows the effects on growth of leaves, sterms, and yield

	
	3.   Little or no knowledge of PM in sustaining crops during drought
	3.   PM conserves soil moisture to save crops, and produces appreciable yields during drought

	
	4.  Little or not knowledge of method of application
	4.  PM can be broadcast or applied as spot or ring application

	
	5.   Little or no knowledge of state of decomposition  required before application
	5.  PM to be well decomposed before applying

	Attitudes
	Negative attitude
	Positive

	
	PM has a fishy smell
	-   PM smells, but the odour can be reduced with better/longer storage.  The benefits are more important than the smell.

	
	-   Though acquisition was difficult
	-   Easy to acquire

	
	-   Though it was difficult to use
	-   Now knows PM is easy to use

	
	-   Though it was for vegetables only
	-   Now knows PM can be applied on      

    many crops

	Skills
	-  Could not determine the proper state 

    of decomposition to apply
	· Knows state of decomposition 

Practically now

	
	-  Knew only one method of application
	-   Can apply now in different ways

	Aspirations
	-   Though I could not get any high yields
	-   Expects higher yields when PM is used.

	
	
	-   To reduce hectarage since more bags of maize can be obtained from a small area if PM is applied.

	
	
	-  Will increase hectarage to get even greater yields and income since PM is available.

	
	
	-   To store more manure now for use later.


Institutionalization of the Innovation

In order to facilitate the institutionalization of the poultry manure technology, the

Extension Directorate of the Ministry of Food and Agriculture (MOFA) was fully

involved in all aspects of the participatory on-farm research from research priority

setting, through technology development, execution to monitoring and evaluation.

At the end of the study, the MOFA in the Ashanti Region took over the mass

dissemination of  the poultry manure technology to farmers for accelerated adoption.

Conclusions

Participatory Rural Appraisal methods, particularly SWAP, can be used in research 

priority setting, design of experiments/trials and accommodating local knowledge and 

the complex socio-economic conditions of smallholder farmers in the development

and choice of appropriate land management technologies.

Co-operating farmers must be convinced that the trials are theirs and that "outsiders" are 

only there to facilitate the exercise.

Participatory monitoring and evaluation of trials is very useful in assessing farmers' 

perception of introduced innovations with respect to changes in their knowledge, 

attitudes, skills, aspiration, etc.  This is a prerequisite to the adoption and sustainability of 

the innovation.

Involvement of  both the farmers and the Extension Directorate of the Ministry of Food 

and Agriculture, in all aspects of technology development, design of  experiments,

monitoring and evaluation, facilitates the institutionalization and mass dissemination and 

adoption of  the innovation.
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