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Introduction 

 The paper will describe 1) extension educational methodologies and tools, 2) the 

educational materials development process, 3) educational programming and training of the 

human resources to be associated with integrated pest management (IPM) and 4) the rural 

extension philosophy for the implementation of IPM strategy. 

 The first part of the paper will be concerned with exploring rapidly the concept and 

principles of IPM, the role of the rural extension component and an overview of the other 

essential components to implement the process for specific agricultural commodity areas 

which integrate with the local agricultural community.  The important argument linking 

IPM to sustainable agriculture and concerns for the environment is not the objective of this 

paper.  The paper is predominantly a pragmatic attempt to describe the situation in Trás-os-

Montes and to address constraints and the necessary role of extension education in the 

process of implementing IPM.  In other words, the purpose of the paper is to identify 

possible considerations and recommendations for a stronger IPM strategy primarily 

focusing on the rural extension approach for Portugal. 

Brief Conceptual Background about IPM 

 There are several distinctions and qualifications made about IPM.  For this reason, I 

would like to borrow a definition from others and use it as a starting point for my 

operational definition of the concept to be discussed.  The definition to be used balances the 

necessary protection of both the ecological and economic farm system, while integrating an 

interdisciplinary approach which in my opinion must involve agricultural training and 

research, extension educational programmes, on-farm diagnostic IPM technicians, agro-

industry and enlightened farmers.  All of these and other actors need to be integrated in this 

concept.  The following definition needs to be interpreted broadly to encompass all of the 

above actors within the "interdisciplinary approaches". 

"to develop ecologically based and structured 
systems of management of pest populations at 
non-economic densities so as to optimise 
economic returns on a continuing basis consistent 
with minimal environmental damage and to 
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demonstrate that agricultural research can be 
done in a more productive way than in the past 
through unified, interdisciplinary approaches 
utilising systems analysis" (Huffaker and Croft, 
1976). 

 The limitation of the definition in my mind is the greater research component 

emphasis by the authors, while not identifying specifically the rural extension perspective.  

For my point of view, the rural extension perspective falls within the area called 

"interdisciplinary approaches".  As stated in the concept of IPM, it involves an overall 

system analysis with the extension component in my position playing an important role in a 

system involving researchers, technicians, farmers, national policy-makers and agro-

industry personnel. 

 The interactive methodology appropriate for the concept will be discussed as a 

global system at this plenary session.  IPM employs all available tactics with even 

chemicals as a component in the process, but stressing a combination of the following: a) 

host resistance, b) cultural control, c) natural controls and d) chemical methods.  And yet, 

for the primary tactics of IPM to be effective, it requires a rural extension organisation or 

organisations including among their various organisational strategies a strong transfer of 

technology perspective that links with all the institutions and actors in this global system.  

This is to say that there requires a transfer concept in which interaction occurs with all 

actors.  However, the extension component can be more than an organisation that 

disseminates technology.  It can also be involved in the animation process which assists: the 

rural population to identify their needs and problems within IPM, work toward resolving 

their problems and organising their efforts in this process. 

What is an Appropriate Extension Educational Philosophy for IPM? 

 The rural extension philosophy in Trás-os-Montes was incorporated within integrated 

rural development.  It served to enlighten and increase rural peoples receptivity and ability 

to respond to development programmes.  The process was established in farming 

communities which have traditional agricultural practices.  The early rural development 

process was established to strengthen the lack of research infra-structure, extension 

education programmes, and agricultural storage facilities, roads and farming inputs.  The 

farming population in general lacked familiarity with local level organised and controlled 

farmer associations and training institutions. 

 And now in my perspective, the IPM strategy should be integrated in a farmer 

participatory transfer of technology model.  The model involves a problem solving 
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(problem resolution team) mode with an operational execution of all the tasks that the 

interdisciplinary approach requires to be effective.  The tactical team in this process to be 

identified needs clear roles and accountability. 

 The farmer participatory transfer of technology philosophy must be strongly 

interactive with both a cyclic and two-way communication process among and with the 

many institutions (good communication linkages within the institutions as well) and actors 

in the system.  The philosophy and technology dissemination component of IPM can be 

integrated in the agricultural situation of Trás-so-Montes, Portugal.  However, there 

remains limitations for the implementation of the components associated to the 

"interdisciplinary approach" of the IPM strategy in today's concept of extension education 

in Portugal.  

 The adjustment of the IPM strategy requires a concept of extension education which 

can be linked with the other actors in the global system.  The actors of the tactical team 

include farmers, IPM field level trouble shooters, extensionist or non-formal educators, 

subject matter specialists, on-farm research staff in the "Dirrecção Regional" and 

researchers from UTAD.  All of these actors need to come together to work within the 

various agro-ecosystems in the region.  It requires a system that encourages the scientist 

and technicians involved in research to link with other IPM researchers at the regional, 

national and international levels.  Also, the farmers of local level associations and co-

operatives with the scientists and technicians need to strengthen their contacts, for example, 

to assess the situation in the complex agricultural domains.  The essential link to farmer 

production concerns and conditions should have an improved backstopping mechanism to 

both the human and material resources of IPM. 

 As yet, it should be noted that the rural extension component in the Trás-os-Montes 

region of Portugal is in transition.  Presently, the "Direcção Regional" has the responsibility 

to interpret national agricultural policy while strengthening and assisting the farmer 

organisations and associations to play a stronger role in rural extension and farmer training.  

At the same time, maintaining a hand in these programs, while carrying out agricultural 

research with the UTAD and informing farmers and their institutions about European 

subsidies and programs.  Presently, the actors within the "Direcção Regional" are required 

to take a stronger role in defining EEC farm policies for the various farmer co-operatives 

and agricultural systems of the region. 

 In the strengthening of extension and farmer training component with the co-

operatives and associations, there will be an additional series of actors to be considered in 
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implementing an IPM programme. What will be the responsibility of the local level farmer 

associations and co-operatives in the acceptance of IPM?  This remains to be seen, but the 

enlightening or mobilising process for IPM strategy will no doubt require a complex web of 

inter-communication linkages.  Gratefully, the idea is not completely foreign to the area.  

Recognition has begun to some extent in the area of apple, chestnut and potato production 

with at least some farmers adjusting their production system to incorporate IPM.  This has 

occurred through contacts with UTAD and the "Direcção Regional" scientists and 

technicians.  The region also has a limited use of chemical inputs in comparison to the 

conventional agricultural system found with more frequency in northern Europe. 

Assumptions in the "Fit" for IPM Strategy 

 With the consideration of all these introductory elements, the paper will as yet 

identify extension methodologies to be incorporated into a workable IPM system.  Another 

aspect to be discussed is the necessary educational and training component for the actors 

involved in the process.  In order for the aforementioned exercise to be valid, the 

assumption is that the IPM strategy can be attainable in the Portuguese case with 

adjustments in the global system. 

 A key question for the implementation to be valid is the following; what will be the 

responsibility of the farmer organisations, Ministry of Agriculture, UTAD, and the 

Direcção Regional in the overall integration of the conceptual framework of IPM?  This 

question needs to be understood especially by the national agricultural policy-makers to 

demonstrate their commitment to IPM.  These are some of the additional concerns that the 

national policy-makers must ponder in their formulation in order to show their commitment 

to the implementation process. 

* the communicators of these ideas, those that interpret national 
policies at regional level, the agricultural researchers, the 
technicians or the institution (s) responsible must have a mandate 
to be an active linker or listener for this process to be effective 
(feedback) with farmers and at the same time strengthen local level 
and farmer participation in the IPM strategy. 
 
* agricultural researchers need to be active in the diagnostic role 
(monitoring crop and farmer perceptions of the field or orchard 
problem). 
 
* subject matter specialists (this type of technician is essential) 
knowledgeable about the habits and conditions of the pest in the 
area or region and willing learners of the farm situation from 
farmers. 
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* greater communication among and between farmers and the 
subject matter specialists in integrated pest management  
 
* farmer co-operatives/associations need to establish an 
organisational paradigm in which this IPM can be integrated - 
external actors need to develop strong relationships with farmers to 
improve the communication linkages and training programmes for 
farmers so that they become active in the diagnostic process as 
well.  
 
* to generalise, the farmer participatory technology transfer process 
requires improvement in the communication linkages from farmers 
fields or orchards to research stations. 
 
* additional factors to be explored for the implementation of IPM 
in Portugal: 
 - the level of education of the farmer domain groups for the 
 adaptation of educational materials 
 - farming system research 
 - identification of commodity or commodities  
 - training of subject matter specialist and other elements 
 - specialist in field diagnostics/ communication skills 
 - global research paradigm in Portugal. 
 - farmer participation in the process. 
 
* the capability of the regional media to communicate the pest 
outbreaks, incident (population level) and when or when not to 
apply control either biological or chemical. 
 
* adequate supplies available when required (biological or 
agronomic inputs - pesticides such as insecticides, herbicides, 
fungicides and nematocides) 
 
* regional research stations and on-farm sites which are studying 
pests, fungi control methods and natural predators to discover the 
more effective process in identifying pest outbreaks or the critical 
population that one can tolerate the pests without acting. 

 The above concerns are being placed in advance of the presentation about educational 

methodologies in rural extension in order to establish a background to the situation.  My 

obvious viewpoint is that extension education and the methods alone cannot make IPM 

stand on its feet without a clearer picture of the prerequisites in an IPM strategy (you need 

for example to study the above concerns, for example, institutional programmes with 

favourable policies and regulations, adequate distribution of biological inputs, human 

resource preparation etc.). 

Subject Matter Specialist in IPM 
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 The role of the subject matter specialist is critical in the overall process of IPM.  He or 

she serves as the go-between or the actor that links extension to the research domain.  This 

actor plays the role of an extensionist and an agricultural researcher.  The subject matter 

specialist needs to communicate effectively with farmers, extensionists and agricultural 

researchers.  They, in effect, need to speak three languages.  The research role is one of 

applied research, on-the-farm research and even supervising field plots and result 

demonstrations.  In my opinion, the implementation of IPM requires someone prepared at 

the university level (master's degree or doctorate) and has abilities in all the 

"interdisciplinary approaches". 

 More specifically, some of the characteristics and competencies of the subject matter 

specialist  should be: 

1. lead on farm trials about IPM in ecological terms (for example the 

study of biological interactions in the soil to promote nutrient cycling 

processes through biological and mechanical controls) with the objective 

of maintaining or enhancing the agro-ecosystem (soil fertility) and to 

maintain productivity, stability and sustain ability of the whole farm 

production. 

2. collaborate with other scientists in areas such as weed, pathology, 

physiology and social sciences such as economist and sociologist to 

understand the interactions of various factors in crop production as well 

as  the human component. 

3. provide visionary leadership in the development of interdisciplinary 

research and effective monitoring and scouting of pest outbreaks through 

integrated control methods. 

4. co-ordinate programme diffusion and dissemination among all the 

actors in the system such as farmers, extensionists, input houses and 

researchers through educational programmes which use extension 

methodologies and materials while integrating with extension 

communication units. 

5. promote participation of the farmers in the process of assessing and 

understanding their agricultural system and constraints through a mutual 

learning process to develop appropriate technology for the IPM strategy. 

 The subject matter specialist is one of the actors in the global system, but it should be 

emphasised that all actors including the farmers have an equal responsibility for the IPM 

strategy to function. 
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Dissemination and Transfer of Information and Technology 

 The extension and farmer training programme needs to be able to inform and 

disseminate pertinent information about the technology as well as know the field conditions 

in the farming community to communicate unresolveable problems to the research 

component.  It is essential that local knowledge be integrated within the process, and for 

this reason, the process should be more participatory with both top-down and bottom-up.  

The extension component will need to use traditional extension methods and new extension 

technology to disseminate knowledge and technology and maintain open communication 

channels with their constituents.  All of the actors, within the rural extension component 

such as extensionist, subject matter specialist in IPM and field level trouble shooters will be 

required to use interpersonal communication methods and in many situations result and 

method demonstrations. 

 It might be appropriate to look at the advantages and disadvantages of the various 

methodologies and tools available for the implementation of the extension education 

component of the IPM programme.  The methodologies are a means to establish dialogue 

among the actors as well as communication linkages essential for the multi-disciplinary 

approaches to be successful. 

 Farm visits will be one of the major methodologies available to the actors in the 

process of technology dissemination and scouting.  The technicians or extensionists can use 

these visits to understand the global situation of the farm.  The contact can be one of 

understanding the farm situation and a means to cultivate a relationship with the farmer and 

the family.  The visit can be used to reduce the social distances between the professional 

and the farmer.  This social distance can at times interfere with the important dialogue 

between the actors (i.e. extensionist or subject matter specialist or agricultural researcher).  

Interference can take place if the professional does not communicate in the language of the 

farmer or non-verbally expresses his or her displeasure or superiority over the farmer. 

 In concrete terms, these visits can be used to mobilise and explain new ideas related to 

IPM.  They can advise the farmer, in addition, about new educational materials and other 

educational programmes related to IPM programmes (i.e. educational programmes on the 

safe use of pesticides).  He or she can inform the farmer of the population level of a pest 

and the economic threshold that the pest can be tolerated prior to the intervention of 

biological, mechanical or chemical controls.  The visit is a sharing process of pertinent 

interventions and a mutual assessment of the agro-ecological situation of the individual 

farm.  The visit allows for the farmer and technician to scout and assess the pest population 
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and share ideas and concerns about the field or orchard situation.  These are shared 

activities in which the technician can also play the role of an orientation on the farm site.  

He or she orientates the farmer in the IPM process. 

 Another important opportunity to disseminate information to the farmer is the office 

visit.  The extensionist or technician must have an open door policy and have time for 

conversations at his or her office.  The farmer must be able to say that the technicians office 

is like the "casa de gente".  It also allows the extensionist to minimise the social distance 

between his or her clientele, while attempting to resolve the farmer's questions and 

problems.  The visit can link the subject matter specialist to the local level problem which 

requires further study or agricultural research.  The farmer can be an important source as to 

the pest incidence in the local fields and orchards which can be communicated during office 

visits. 

 Group activities and training programmes should be the responsibility of the 

extension component and/or the farmer associations or co-operatives.  These group 

activities can involve lectures, panels of specialists, discussion groups and training 

programmes for farmers which incorporate an interactive group activity.  The above type of 

group activities should be interactive and a part of the informational and educational 

programming.  They can for example make the constituents aware of the mandate to 

incorporate IPM or discuss specific policies linked to the programme.  The technician can 

initiate discussion so that farmer associations promote increased use of IPM for their 

specific agricultural commodity.  These group activities allow the extensionist or trainer the 

possibility to increase their farmer contacts through the group method and organise and 

inform them about essential elements in the IPM strategy. 

 These type of activities require the preparation of an educational programme that 

begin with the understanding of the targeted group situation and their problems.  A 

preliminary step for these types of group activities is a needs assessment to assist in the 

identification of the common agricultural domains in the region and similar farm problems.  

The programme needs to be planned from the farmers´ perspective and the educational 

objective (s) formulated from this understanding.  The identification of the proper 

educational methods to be used at these group activities is associated with the actual 

situation of the clientele and the technicians understanding as to which methodology 

facilitates the teaching-learning process.  The co-operatives or associations can play a 

stronger role in the programming process [more will be said about this programming at the 

end of this report]. 
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 A group activity which can be very useful in helping both farmers and extensionist to 

understand and visualise components or tactics involved in IPM is field trips or 

excursions. This method allows those interested to see the process by visiting the farmers 

that practice these techniques.  It can also be a means to link with agricultural scientists 

who are doing research in this particular area.  The farmers and technician can make visits 

to the scientist's research plots and laboratories.  During the visit, the farmers will discuss 

the aspects that especially interest them.  They will try to apply it to their own situation or 

modify the component to fit their own situation. 

 In order for the field trip to be effective, the group must understand the educational 

objective behind the trip.  The method is not used as a means of making a visit to the site.  

The participants in the field trip are being assembled by the technician in order to achieve 

an educational objective.  The extensionist or subject matter specialist must prepare the 

farmer's group to take advantage of the visit by suggesting that they ask questions and 

search out the techniques of the particular farmer and find out his or her reasons for doing it 

in that particular way. 

 The result and method demonstrations (traditional extension methodologies which 

can be used in group or in a one-to-one situation) are essential extension educational 

methodologies which as stated previously should be co-ordinated by both the subject matter 

specialist and the local level technician playing the role of the extensionist.  The subject 

matter specialist plays an important part because he or she is co-operating with verification 

and field trials in his or her area of responsibility during the growing season of the 

particular crop and can visualise the global situation in the area.  These type of actors 

integrate research and extension.  The demonstration is the culmination of applied research, 

on-farm trials, and the verification trials organised with the subject matter specialists and all 

other actors within the global system. 

 Result demonstrations if done properly and incorporated into the farming community 

in a manner which integrates the customs, beliefs and farming practices serve as a visual 

transmitter of ideas and technologies.  The demonstrations can be incorporated in the 

agricultural domain of the freguesia or local level associations or co-operatives.  They can 

become the pride of the traditional communal type society found in many rural areas of 

northern Portugal. 

 The result and method demonstrations require preparation which includes needs 

assessment, planning, implementation, co-ordination, and management of the on-going 

result demonstrations to complement the extension education programming process.  The 
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planning for the demonstration involves the identification of the problem within IPM, type 

of skill or comparison to be made, involvement of your domain farmers, planning the 

presentation with educational objectives and participation in all aspects of the 

demonstration by the farming community.  It must be emphasised that a result 

demonstration is not a verification trial or research plot.  The demonstration is a comparison 

of an effective technology that works as well or better than the traditional way of doing.  

Demonstrations can be an important methodology in the dissemination of technology to the 

local farming community. 

 In the previous discussions, we have described individual and group extension 

methodologies which can assist the extension person in the transfer or dissemination of 

technology and ideas to the agriculturists.  A means to contact greater numbers in the 

process of informing and making people aware of for example the idea of IPM is the use of 

mass media.  These instruments will be discussed briefly. 

 In my opinion, the subject matter specialist must assist in the co-ordination and use of 

the mass media i.e. regional radio, newspapers, video and television, posters and pre- 

prepared cassettes for telephone requests with information about particular pest 

identification and control methods.  However, the development of the programmes in Trás-

os-Montes should be completed by a regional mass media development unit.  Major 

educational themes and campaigns can be initiated by the use of mass communication.  The 

communication role can be a supplementary tool to compliment the complete arsenal of 

teaching learning methodologies and instruments available to the extension educational 

programme. 

 A description of methodologies which can be utilised in the dissemination of useful 

information linked to IPM would not be complete without a brief discourse on new 

technological tools for instruction in the educational and training process.  The new 

extension technology is the interactive computer simulation programmes of pest outbreak to 

train farmers and technicians when to apply or not apply various biological or chemical 

controls.  The interactive computer programmes teach the user concepts and a global 

understanding of IPM.  They have been developed for specific crops such as soybeans by a 

group at the University of Illinois.  It is an instructional tool which can be used without the 

extensionist or subject matter specialist.  These type of programmes could be developed for 

commodities such as the case of apple production for Portugal. 
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 The extension component has responsibility in the implementation, co-ordination, and 

management of the on-going short courses associated to IPM.  Some of these concerns will 

now be discussed. 

 The initial implementation of IPM requires educational programmes for agricultural 

scientists, subject matter specialists, extensionists, agro-industrial personnel and farmers in 

a diversity of aspects.  However, the specific educational and training programme 

responsibilities of the organisation (s) with the rural extension mandate still in some degree 

fall within in most cases the Direcções Regionais.  The farmer organisations and 

associations are being strengthen to take a leading role in this area. 

 In the present case, the training sector of the Direcções Regionais  would require 

additional programming responsibilities in the area of IPM until the co-operatives had a 

mature training system on track.  These would involve for example a training co-ordinator 

articulating with subject matter specialist in IPM to organise training programmes for both 

the staff in the extension service and other actors who handle for example pesticides or the 

other tactic inputs.  The initial informational and training programmes might be involved in 

enlightening the actors of the global agricultural system and consumers to the 

environmental friendly aspects of the strategy. 

 A concrete example for an educational programme package would involve the 

training in safety standards in the use of pesticides (which remains one of the tactics in the 

integrated pest management) and proper storage and disposal procedures.  It would also 

involve enlightening the community in the hazards of pesticides.  The following is an 

outline of the educational issues involving one of the tactics within IPM (please note, this 

tactic has been abused by conventional farming system) and the possible educational and 

training programmes to be involved: 

1) availability and proper maintenance of adequate 

protective clothing and equipment. 

2) training of selected personnel in the handling of 

concentrates. 

3) decontamination procedures. 

4) medical examinations 

5) selection of disposal site and inform the public, users of 

pesticides and local governments on techniques of disposal of 

excess chemicals. 



 

12 

6) training of personnel supervising application of the 

diluted pesticide, who in turn will train the actual operators. 

7) emergency services i.e. local arrangements with local 

community health centres and hospitals (agromedical 

approach).(CSIRO, 1976) 

 In the pursuit of informing and educating the various actors involved in the process of 

IPM, one additional facet is the educational material development of, for example, 

subject matter reports, fact sheets, brochures and phamplets. This is a task which can be 

essential for the key actors in the system as well as the secondary actors (such as secondary 

and tertiary level agricultural students and consumers).  The development of educational 

materials can enhance the awareness for the actors of concepts and the philosophy of IPM.  

These materials can be developed through a strategy to be discussed. 

 In order to minimise the lack of educational materials such as brochures and 

phamplets and instructional materials in the area of IPM, an instructional material 

development unit can be established regionally or in collaboration with the regional 

training sectors within the Direcções Regionais or educational or agricultural faculties.  The 

materials could be developed for the reading and under- standability level of farmers or 

technicians at the rural development institutions.  Rural extension institutions could play a 

role in this area to develop and test materials for farmers or technicians.  One other solution 

to increase the availability of instructional material would be to develop training courses in 

which the elements within rural development institutions could participate in workshops to 

develop minor skills at developing materials for their target group. 

 The systematic sequence for instructional material development from Lee (1975), 

could be adapted for the situation at these instructional units or for planning training 

workshops.  The sequence is the following: (1) determine the type of material needed by the 

publication unit through appraisal of the farming situation; (2) preliminary planning with 

extensionist or scientist toward the development of materials; (3) literature review or 

information acquisition and analysis within the area; (4) first draft preparation of materials; 

(5) refinement through field testing with targeted audience to catch misconceptions;  (6) 

duplication; (7) distribution of the materials to targeted group for example farmers or 

agricultural educational institutions or field technicians; and (8) continuous appraisal and 

updating of the materials. 

 The development of educational materials could be integrated in the pursuit of 

disseminating information and preparing relevant materials for the actors in the various 
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"interdisciplinary approaches" of IPM.  The educational material development and the 

educational methodologies serve as key components in the organisation of educational 

programmes for the dissemination of the technology and ideas linked to IPM. 

Summary 

 The paper has attempted to integrate extension philosophy, educational methodologies 

and instruments, dissemination of technology and information and "interdisciplinary 

approaches" in the considerations for the implementation of IPM in the case of Portugal.  

The outlook for the incorporation of IPM in the regional development strategy rests with 

favourable acceptance by national agricultural policy-makers and their constituents. 
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