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Abstract 
Much IPM technology for rice has been developed at research stations in Asia but on the 
balance little of it has been adopted by farmers who find many of the recommendations 
inappropriate. The farmer field school training method has made valuable inroads in 
overcoming this problem in that it has found that farmers value group learning and 
conducting farmer-led research which provides both knowledge and gives the farmers tools to 
fine tune technologies. For more effective training programs, extension worker and 
researcher team members need to better understand farmers’ knowledge, attitudes, and 
practices. Anthropologists have developed methods to elicit ethno-scientific cultural 
subjective norms and perceptions from farmers which are discussed and complemented by  
surveys as well as other methods developed by rural sociologists and IPM practitioners. 
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1. Introduction 
 
Integrated Pest Management (IPM) is the farmers’ best use of a mix of control tactics that are 
biologically, environmentally, economically, socially, and culturally acceptable (Kenmore et 
al. 1985). Decision makers will base their control decisions on their knowledge and 
perception of pests, ecological principles that govern populations, their relationships to yield, 
and the interactions and cost-benefit of the mixed tactics. The first modern rice varieties were 
developed in the Philippines at the International Rice Research Institute (IRRI) in 1963, at a 
time when insecticide trials on IRRI’s experimental farm recorded losses (mainly from 
stemborers) of 30-40% (IRRI 1964, Pathak and Dyck 1973). But such losses were not typical 
of farmers’ fields as the trials were performed on highly stemborer susceptible varieties. Such 
published high losses from insect pests, unfortunately, set the mindset of policy makers to 
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believe insecticides were as necessary as fertilizer in order to attain the promised yield 
potential of the new semi-dwarfs. A dependency of insecticide usage emerged for insect pest 
control which began in the 1950s and peaked during the farmer adoption period of the new 
rices (Kenmore et al. 1987). Before the concept of IPM was developed (Stern et al. 1959), 
ecological principles of pest management were largely unknown thus insect pest control 
stresses the use of insecticides.  
 
The Green Revolution, initially based on prophylactic insecticide applications, produced 
unforeseen economic and environmental costs (Kenmore et al. 1987). Outbreaks of insects 
that were formerly rarely encountered were facilitated by the newly constructed irrigation 
systems that prompted even more insecticide usage supported by government subsidies and 
loan schemes (Litsinger 1989). The brown planthopper Nilaparvata lugens became the prime 
target and chemical companies focused on new insecticides while breeders developed new 
resistant varieties (Heinrichs and Mochida 1984). Resurgence causing insecticides promoted 
new brown planthopper biotypes to be selected to overcome resistant rice genes (Gallagher et 
al. 1994). As a consequence rice IPM was initiated in 1978 in Asia by Ray Smith, the father 
of IPM, with a training course in the Philippines (Smith 1972, Philippine Bureau of Plant 
Industry 1978). The FAO Inter-Country Programme for Integrated Pest Control in Rice in 
South and Southeast Asia followed on which extended IPM to farmers through Farmer Field 
School training programs (Matteson et al. 1994). 
 
Ecological studies showed resurgence caused by insecticides destabilized the population 
dynamics of insect species such that it was impossible to predict their population dynamics 
(Heong 1998). As a consequence, food-web chain links were shortened from loss of general 
and specific predators, natural enemy populations were decimated and slow to recover, and 
secondary pest development occurred (Cohen et al. 1994). 
 
IPM on rice initially began with the use of insect pest and disease resistant varieties (Khush 
1989) supplemented with insecticide usage based on decision thresholds. Work on economic 
injury levels began at IRRI in 1972 (Dyck et al. 1981). On-farm yield loss trials began on rice 
as part of the Cropping Systems Program at IRRI in 1976 (Litsinger et al. 1987) which 
provided the basis for the setting of threshold levels (Litsinger 2006a, 2006b, 2006c). Waibel 
(1986) and Smith et al. (1988) showed economic thresholds were economical. Although 
economically attractive, adoption of rice IPM has been relatively low. While research 
continues to build on an immense body of knowledge within agriculture, it has also become 
increasingly clear that much of the post-Green Revolution knowledge does not reach farmers’ 
fields (Price 2001). When it does, the predicted impacts often do not occur. Farmers’ 
misperceptions was one part of the problem as they tended to overestimate the losses of pests 
and feared pest outbreaks if they did not use insecticides.  
 
Goodell (1984), in her anthropological village studies conducted during IPM training courses, 
also concluded that pest control is the most difficult aspect of scientific agriculture for small-
scale farmers living in developing countries to master. Bernsten (1977) had come to this same 
conclusion. Of the various components of modern agriculture, IPM presents by far the most 
difficult challenge as farmers make the transition to scientific farming. The demands of 
irrigation, chemical fertilizers, and even of standardized agricultural credit follow more or 
less understandably from the operations of traditional farming and permit a considerable 
degree of self instruction through experimentation. In contrast IPM requires the farmer to 
grasp a far more complex set of concepts, much of which is often anything from self-evident, 
standardized, or amenable to trial and error learning.  
 
A conclusion of the IRRI Constraints Program in Indonesia was that greater skill was needed 
by farmers to spray liquid insecticide than broadcast granules, and that spray volumes were 
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lower than recommended thus coverage was poor (Nataatmadja et al. 1979). It was concluded 
that insecticides are too complex a technology for farmers to efficiently utilize. Most are 
toxic only to specific pests, can be washed off by rain, require being placed on a specific part 
of the rice plant, and must be mixed correctly. From the farmers’ perspective, IPM 
technology also is sometimes counter-intuitive (Goodell 1984a). Certain expensive 
insecticides turn out to be the cheapest when properly used, excessive insecticide use leads to 
resurgence, secondary pest outbreaks and pesticide resistance, and the proliferation of some 
arthropods which are beneficial turns out to benefit the crop. Farmers therefore need 
exceptional incentive and intensive training to gain command over even the rudiments of 
IPM. 
 
The degree to which farmers adopt new pest control technology depends on their 
understanding of pests, their familiarity with the control techniques, and availability of 
resources for their purchase. Pest recognition is basic to efficient control (Litsinger et al. 
1980). Kenmore et al. (1985) offered a range of constraints that limit adoption of IPM that are 
itemized as political, social, and perceptual aspects of IPM programs that impede technology 
being used or hinder benefits from technology from arriving after use.  
 
Morse and Buhler (1995) offered a different prognosis. For them the common perception of 
IPM was that it was born out of a crisis brought on by the unrestricted use of pesticides. The 
crisis was most immediately felt by farmers, but rapidly impacted upon society as a whole 
and solutions were urgently needed. IPM became the answer for many. But they noted that 
the group which promoted IPM was not farmers or politicians but scientists. They also noted 
that its promotion has been extremely effective. Although IPM originated in developed, high-
input agricultural systems in industrialized countries, it has been heavily recommended as the 
appropriate system in developing countries even in areas that historically have not had high 
levels of pesticide usage (Conelly 1987). This effort was meant to stop the process of the 
pesticide treadmill from ever developing but the reality was that pesticide usage in more 
traditional agriculture was prohibitively expensive for farmers (Jahn et al. 1997, Heong et al. 
2002). 
 
The most common reason given for the poor adoption is the pesticide industry and their so 
called pesticide lobby’s influence on governments. But problems have been put down to 
extension and research as well. It has been suggested that researchers are too narrowly 
focused within disciplines and lack holistic thinking. In contrast IPM requires a team of 
biological scientists, socio-economists, and anthropologists who can bring their many skills 
to bear by capitalizing on interdisciplinary teams. However the skills to do this are not 
possessed by many natural scientists given the fact that most of their work and training has 
been very narrow. 
 
Morse and Butler (1995) believe the main constraint to adoption is a fundamental lack of 
appreciation of farmers’ problems by IPM implementers. Taking farmers as the starting point 
in the development process goes under the rubric of farmer first which embodies a 
partnership with outsiders acting as catalysts or facilitators in the agricultural development 
process (Chambers et al. 1989). It is interesting that the starting point is often IPM and the 
choice for farmers thus is limited. One can question whether this is farmer first as an a priori 
decision. Farmers may not have been asked if this is the approach that they want. Seen 
through this viewpoint, the evolution of IPM with all of its contradictions, failures, and 
frustrations becomes a very natural progress and poor adoption by farmers is easily explained 
– after all if it is not really meant for farmers then why should they be expected to follow it.  
 
As in most traditional systems, rice farmers did not consider insect pests to be important 
compared to the other constraints they were facing such as drought and flooding. In other 
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cases farmers agreed that insects were important but could do nothing about them. They are 
willing to tolerate high losses given the high cost in cash and labor for control measures. 
Many farmers have alternative income from fishing, livestock, and other enterprises (Conelly 
1987). 
 
Traditional agricultural systems meet the test of sustainability but have not been able to 
respond production-wise to the rate of human population increase ( Litsinger 2008a). Thus 
changes in traditional systems were necessary, but as Thurston (1990) argues, a thorough 
understanding of these systems is imperative as a first step before changes are initiated. Part 
of this understanding involves learning about farmers’ knowledge, attitudes, and practices 
(KAP) (Tait and Banpot 1987). Farmers’ decision-making process must be understood to 
understand the rationale of farmers’ pest management practices (Rola and Pingali 1993). 
Farmers’ pest control activities reflect their individual perceptions, not necessarily the actual 
situation. Most perception studies to date have not explained farmers’ behavior because they 
do not differentiate between actual losses and farmers’ perception of those losses. Few KAP 
studies have been carried out to date, but of those that have, the primary conclusions have 
been that farmers cannot differentiate between pests and natural enemies, they are unskilled 
at applying pesticides, overuse them, and apply at the wrong time (Heong et al. 1994, Price 
2001). New understandings are forthcoming however (Heong et al. 2002). Eliciting of KAP 
typologies and paradigms falls in the realm of ethnoscience. 
 
1.1. Ethno-science 

 
Modern agriculture is based on the scientific method. While farmers follow another method 
based on their own understanding of what they consider as significant factors and 
relationships in their environment and how these can be combined to form a workable whole 
(Brosius et al. 1986, Nazarea-Sandoval and Rhodes 1994). The output of science is 
publications while for farmers it is energy, food, and survival. Systematic approaches to 
applied ethno-science are scarce and remain primarily the work of anthropologists. Ethno-
science focuses on probing culturally relevant domains of indigenous people to derive folk 
taxonomies, hierarchies, and paradigms. Farming is an activity of indigenous people based on 
their own understanding of what they consider as significant factors and relationships in their 
environment which is known as their ethno-science and how these can be combined to form a 
workable whole (Nazarea-Sandoval 1991, Nazarea-Sandoval and Rhodes 1994). This is a 
different reality than what researchers who follow the scientific method perceive. It is unclear 
whether farmers perceive pests as a threat to yield or as fellow creatures with a legitimate 
claim for their fair share (Brown and Marten 1986, Björnsen-Gurung 2003). Farmers’ 
knowledge about their environment and their beliefs concerning it are termed the cognized 
model or a subjective norm. Nature is seen by farmers through a screen of beliefs, 
knowledge, and purpose and it is in terms of their images of nature, rather than on the actual 
structure of nature, that they act (Brosius et al. 1986). Yet it is upon nature itself that they do 
act and it is nature that acts on them, thus transactions between farmers and the environment 
are guided by images of nature as perceived by them. These images or conceptualizations are 
partly responsible for determining how farmers evaluate, decide, and behave given certain 
conditions and alternatives in their daily lives. The cognized model represents farmers’ 
understanding about their world. 
 
1.2. Why study farmers’ KAP 
 
Exploring farmers’ perceptions and knowledge allows us to clarify definitions to use the 
proper language and farmers’ logical framework (Björnsen-Gurung 2003). All these elements 
facilitate communication and thus are very important for IPM programs. Ethno-agronomy is 
the subset of the cognized model that takes into account the indigenous knowledge of farmers 
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(Nazarea-Sandoval 1991). The cognized model is perpetually interacting with the operational 
reality in which farmers find themselves – absorbing, discarding and continuously being 
refined by experiences and perceptions. At the same time it guides choice and behavior by 
influencing discrimination and explorations. Farmers cannot act on agricultural options that 
are unrecognized or those that are so unfamiliar that they provoke feelings of incompetence 
or inadequacy. Neither can they incorporate strategies that are deemed to be essentially 
incompatible with the existing system of production and rhythm of activities. In order to 
design and promote agricultural development programs that have a better chance of passing 
thorough the farmers’ filtering systems and being seriously considered, researchers need to 
understand the ethno-agronomy of the indigenous farmers. 
 
Farmer knowledge can differ profoundly from scientific knowledge but both have strengths 
and weaknesses. Farmers knowledge was valid in the past but failed to adapt to the rapidly 
changing rice technologies that followed modern rices. Among the Tharu of Nepal the 
majority of farmers still perceive their knowledge and practices as inferior to externally 
promoted technologies (Björnsen-Gurung 2002). 
 
Farmer surveys should precede applied research to ensure it is not merely an academic 
exercise, but before we start our discussion we need to distinguish between two cultural types 
of farmers’ systems, traditional and modern, and know their characteristics. Discovering 
orderly principles for commonly occurring fauna in farmers’ fields is a prerequisite for 
understanding the selection of management practices in decision making. 
 
2. Two types of farming systems 
 
The first are farmers who cultivate crops using traditional practices with very few purchased 
agro-inputs such as fertilizers and pesticides. For these groups of farmers it is important to 
study their current systems both to learn of potential new practices but also to understand the 
system’s subcomponents. The development strategy for such a system is making small 
improvements rather than replace practices with high input agriculture. Unless dynamic 
changes such as opening a market nearby or accessible credit at low interest, farmers will 
persist to be risk adverse and will not adopt modern practices wholesale.  
 
The second group represents those farmers who already have adopted modern practices with 
the objective to rationalize their use of pesticides and inject alternative, more sustainable 
practices. In this case studying KAP is crucial in being able to address their misconceptions 
in order to more effectively change them. It is still possible to learn of useful indigenous 
practices that they developed. Agricultural extension efforts focus more on this group of 
farmers.  

2.1. Traditional low input systems 

 
Traditional agriculture usually is associated with primitive agricultural systems or pre-
industrial peasant farming. Poverty and socio-economic insecurity characterize the lives of 
many rural people and are exacerbated among the vast number of small or traditional farmers 
who often have few resources beyond the labor of their families. However traditional farming 
usually is based on agriculture that has been practiced for many generations (Thurston 1998). 
The accumulated knowledge would be considerable as man began crop production 10,000 
years ago. Some 60% of the world’s cultivated land is still farmed by traditional and 
subsistence methods (Altieri 1984). Small farmers have developed complex farming systems 
that have allowed them to meet their subsistence needs for centuries even under adverse 
environmental conditions (marginal soils, in drought- or flood-prone areas and with scarce 
resources) without depending on mechanization or modern chemical inputs. Much of the 
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information on indigenous and traditional agriculture is anecdotal rather than experimental, 
much to the chagrin of researchers. 
 
Altieri (1984) pointed out that in Latin America, at the end of three projects, an evaluation 
team concluded that no significant new technological packages capable of yielding increased 
net returns could be offered to the peasants. More holistic approaches were needed that 
entailed a deeper understanding of: i) present farming practices, ii) why they were practiced, 
and iii) what is required of a new technology if it is to be accepted. Researchers have failed to 
consider basic features of low input peasant agriculture such as ability to bear risk, labor 
constraints, symbiotic crop mixtures, and diet requirements that determine the decision 
criteria and resource use by farmers.  
 
Among primitive and peasant societies, cultural values and attitudes, beliefs, and behavioral 
patterns often play an equal or greater role than economic considerations when deciding 
whether to accept or not new production practices (Thurston 1990). Kinship obligations, peer 
group pressure, fatalistic beliefs, negative social sanctions regarding accumulations or 
surplus, individuality, caste differences and constraints, and the perpetuations of common 
traditional values through family socialization all represent serious challenges to outside 
change agents. Researchers must appropriately address problems in the context of farmers’ 
systems before efficient, proven techniques can be disseminated to other farmers. 
Understanding traditional agricultural systems and taking them as a basis for development, 
including the use of effective traditional methods is the starting point for IPM (Matteson et al. 
1984). The problem is that entomologists too often discount small farmers’ traditional pest 
control systems. Not all traditional practices are environmentally friendly as believed by 
some by definition. Cultural practices include pouring kerosene and whale oil on the paddy 
water, use of nicotine and chili pepper sprays, arsenic laced chemicals, and the use of fire 
(Litsinger 1994). 
 
The basic premise is that appropriate technology for farmers must emerge from agro-
ecological studies that identify the conditions influencing traditional cropping systems. For 
example in Batangas, Philippines, farmers grow dryland rice by direct seeding in furrows and 
even perform inter-row cultivation for weed control with the same implement (lithao). The 
main weed is nutsedge Cyperus rotundus which cannot be controlled by normal cultivation 
and hand weeding is too expensive. Thus farmers run a spike-toothed, box harrow at 45o 
angles to the rice rows during the first month of rice growth, to uproot nutsedge but also 
ripping out some rice plants. This occurs repeatedly until canopy cover. Farmers also 
overseed to compensate. The method works satisfactorily except in years of frequent rain 
during the first month after crop emergence making the soil too wet for the animal drawn 
implements to be pulled. Still until a better method to control nutsedge is found, farmers will 
continue with their traditional method. A similar remedy was developed in rainfed wetland 
rice in S. Asia called the beusani system for grassy weed control (Fujisaka 1991). 
 
An analysis of small farm systems cannot be done from a conventional farm-management 
appraisal whereby labor scarcity, small farm size, lack of modern technology, or low land 
productivity are singled out as the main constraints (Altieri 1984). Although the productivity 
per unit of land may be low, the farmer may obtain a high level of productivity from other 
resources which are scarcer to him, or unknowingly enhance the energy efficiency of his 
cropping system by maximizing the ratio of food calories obtained to cultural energy 
investment. Thus meaningful analysis must incorporate the farmers’ management standards 
and farmers’ production criteria, especially with regard to risk. Risk avoidance is traditionally 
expressed through farm diversification, often by using products of one enterprise in the 
production of another. A common example is a crop-livestock system. 
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A first step towards the development of successful IPM strategies adapted to farmers’ 
realities is an understanding of farmers’ perceptions of pests, existing control methods, and 
costs and efficiency of control measures (Adesina et al. 1994). But there are strong arguments 
to build IPM strategies on the indigenous knowledge base of farmers. One should do so 
knowing there are likely to be gaps in their knowledge, especially on biology and ecology. 
Thus studies should focus on both aspects. Social and biological scientists should work 
closely together to understand farmers’ perceptions in order to enhance their management 
skills.  

2.2. High input farming systems 

 
Adoption rate of IPM technologies by farmers who have adopted modern varieties and agro-
inputs is determined by the degree of relevant site-specific adaptive research that is 
performed to identify the best fit of modern and traditional agronomic and pest control 
practices (Reichelderfer and Bottrell 1985). As a part of the knowledge required to undertake 
this process, researchers’ understanding of farmers’ current practices and the basis for them is 
a key component which is efficiently carried out by a characterization of the stakeholders. 
Farmers often have not had adequate training and misapply inputs such as injudicious 
insecticide usage which affects the stability of the agricultural system (Heong et al. 2002). 
 
3. Useful purposes for eliciting information 

 
There are many useful reasons for gathering information from farmers in their communities 
with regard to IPM. Part of the problem is that local knowledge is relatively unformulated 
and for this reason is difficult to access (Trutmann et al. 1993). It is also a farmer’s problem. 
There is no forum, no institutionalization that could lead to the pooling, exchange, and local 
assessment of this knowledge. Consequently farmers are forced to be inquisitive and 
innovative, but beneficial ideas of one farmer are often not extended to other farms.  
 
3.1. Discovering indigenous technologies 
 
Reasons to study agricultural activities of traditional farmers are first that some traditional 
farming systems have excellent records of research management and conservation (Thurston 
1990). Systems that have lasted for millennia justify serious study, although practices and 
systems developed by traditional farmers are not always successful. Second, as many 
traditional practices are labor-intensive; this aspect may be important and attractive in 
societies having an abundance of labor, chronic unemployment, and lack of jobs in urban 
areas to pull them away from farms. Capital and technical skill requirements of traditional 
technologies are generally low and adoptions often require little structuring of traditional 
societies.  
 
Although considerable evidence shows that traditional farmers experiment and innovate, 
most useful traditional methods of agriculture probably were developed empirically through 
millennia of trial and error, natural selection, and keen observation (Thurston 1990). 
Traditional systems, especially in the tropics, frequently resemble natural ecosystems that, 
with their high level of diversity, appear to be stable, resilient, and efficient. Traditional 
farmers are not always interested in the highest yields but may be concerned more with 
attaining stable, reliable yields. They minimize risks and seldom take chances that may lead 
to hunger, loss of their land, and the need to seek work in low paying jobs in a crowded city.  
 
Often traditional farming practices provide effective and sustainable means of disease 
control. Traditional practices and cultivars (land races) have had a profound effect on modern 
agriculture and most of our present practices and cultivars evolved from these ancient 
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techniques and plant materials. The agricultural system of traditional farmers including their 
pest control practices are in danger of being lost as agriculture modernizes. Those practices 
should be studied carefully and conserved before they disappear.  
 
3.2. Farmer-led research 

 
Farmers, by the very act of farming, are carrying out adaptive research which is often ignored 
by planners and scientists (Fujisaka 1991). ‘Farmer as expert’ is the credo of the farmer field 
school training method (Matteson et al. 1994). Farmers are professional specialists in 
survival, but their skills and knowledge have yet to be fully recognized. The origins of many 
farmers’ contributions to current agricultural practices and to the research agenda are not well 
documented (Thurston 1990). Many ideas which have their roots in farmers’ minds and fields 
and are observed by researchers, later become established as recommendations.  
 
As Bentley (1992a) observed there is no way that scientists can develop all the technologies 
farmers need for the many different types of agricultural environments. Anthropologists can 
help the farmers undertake some of this adaptive research themselves. They can help by 
figuring out what the farmers know and what the scientists know and then teaching the 
farmers what they need to know in a way that is consistent with what they already know. This 
sounds easy and obvious but in actual fact can take years to perform. Farmer-led research 
encourages farmers to undertake their own experiments. Some farmers are scientists who 
need to be sought out and to take part in farmer training programs. For example one farmer in 
Honduras made an artificial diet based on tortilla dough to rear armyworms to identify their 
parasitoids. Farmer-led research, if properly designed, can fulfill the large gap of fine tuning 
technology to local environments.  
 
Ooi (1996) found Indonesian farmers rely on knowledge developed by other farmers, 
reinvent ideas brought from the outside, and actively integrate them into complex farming 
decisions. Hence it is important to develop processes for farmers to learn how to answer their 
own questions. Experimentation is not alien to farmers as they are continuously doing this as 
part of the farmer’s own agricultural performances. It is difficult for researchers to work with 
farmers but not the reverse (Bentley 1994). Farmers constantly experiment and some 
technologies spread spontaneously such as modern varieties but rarely IPM. Although styles 
are different – farmers generally try one thing at a time using the field as the experimental 
unit, whereas scientists divide the field into small plots. Farmer participatory research is not 
for beginners and requires a number of years for researchers to learn the process. Part of 
success in developing practical IPM systems in Zamorano, Honduras was filling in 
knowledge gaps of farmers and letting them develop the technologies. 
 
In the past several decades, agricultural researchers have increasingly considered farmers’ 
perspectives in asking and answering of problem solving questions (Fujisaka 1993). Farmer-
oriented approaches have included building on indigenous technical knowledge and farmer 
participatory experiments. Such approaches incorporate farmers’ knowledge in research 
formulation, involve farmers in testing of innovations, and complement research conducted in 
the developed world and international research centers.  
 
But there often is a social distance between university educated researchers and 
undereducated farmers. The social distance mentioned in Bentley and Andrews (1991) was 
ameliorated in part in IRRI’s on-farm research programs as researchers lived in the local 
town and work crews and staff were hired locally. Thus the staff were the offspring of the 
targeted farmers and bridged the gap between researchers and farmers. It is the farmers who 
adopt and integrate technologies into their systems. Farmers have both traditional- and 
outsider-derived knowledge as well as knowledge generated by their own experience. Many 
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pest problems are new so there is little traditional knowledge. Farmers have to live by their 
creativity and skills. Farmers undertake experiments by trying new varieties in small plots but 
their basis for experimentation and invention is limited due to their scarce resources. Absence 
of microscopes and knowledge of basic science limits their capabilities to observe.  
 
Critics of the technological package approach to agricultural development charge that past 
programs lacked understanding and appreciation of the ecological and socio-economic milieu 
they are operating in, exclusion of the small farmer as both collaborator and beneficiary, and 
inept promotion of inappropriate technology (Matteson et al. 1984). As a result the 
development and extension of improved agricultural technology for small farmers in the 
tropics is being re-examined. 
 
Interaction of researchers and farmers can insure appropriateness of new technologies 
(Watson and Willis 1985). Inattention is more likely to lead to non-adoption. Farmers act in 
the present and researchers plan to prevent future problems. Better integration of these 
divergent approaches can help establish appropriate, sustainable, and socio-economically 
feasible agricultural techniques. Farmers’ knowledge is good for noting years and seasons of 
high or low pest infestations (time and season) as well as for spatial distribution in an area 
and ecological zones.   
 
3.3. Facilitate the extension process 
 
Studies of farmers’ knowledge should examine how pests are perceived as well as identify 
gaps in their knowledge and important areas where natural scientists and extension agents 
could provide critical input to assist farmers (Adesina et al. 1994). It is important for social 
and natural scientists to work closely together in order to understand farmers’ pest 
perceptions, enhance their pest identification and management skills, and identify farm-level 
constraints to adoption.  
 
The knowledge gap between what farmers know and what they should know is great thus 
research to integrate communication sciences and focus on the delivery end of the science-
practice continuum is most needed (Heong 1998). There needs to be a synthesis and 
distillation of information such as heuristics which farmers can test. Understanding how 
farmers make decisions is vital to being able to interject changes as needed. IPM is often 
developed with little understanding of farmers’ objectives, needs, and constraints. 
 
Matteson et al. (1994) concluded many farmers are too indoctrinated to contemplate the 
possibility of not using insecticides. They excuse the insecticide’s lack of visible effect on the 
crop based on the assumption that losses would have been worse without treatment. 
Developing countries’ farmers have developed an ingrained, uncritical, and dependent 
attitude toward pesticides. That attitude exists because of ignorance, fear, and passivity. After 
four decades of demonstrations and commercial promotions, some farmers are overconfident 
of their mastery of pesticide application and its value. Misunderstanding of costs and benefits 
makes simple prescriptions for prophylactic pesticide applications appear attractive and 
undemanding compared to IPM. Much of the insecticide is applied in a preventative manner 
and is unnecessary. An understanding of the roots of these misperceptions forms a basis for 
extension programs.  
 
3.4. Compare farmers’ practice to national recommendations 

 

It is instructive to adaptive researchers that farmers have modified many recommended crop 
production practices including input usage (of seeding and agrochemical rates) and 
application frequencies. The current crop husbandry represents a synthesis of modern 
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scientific farming (new semi-dwarf seeds and purchased chemicals) with traditional practices 
(Goodell, 1984). The outcome shows how farmers have adapted the new farming methods 
into their production system over a span of less than two decades. Of twenty-one crop 
production and pest management practices evaluated, farmers and researchers agreed on only 
eight (Table 1). The differences can mostly be explained by the divergent approaches to 
technology development (Litsinger 1993).   
 
Most of the recommended practices were developed in replicated experiments on research 
stations with the results tested in farmers' fields. This reductionist approach involved a series 
of experiments where only one or two variables were tested at a time while holding the other 
practices constant under stress-free conditions (optimal land preparation, water management, 
and fertilizer application were provided; pests were eliminated by frequent, high dosage 
pesticide applications). Farmers, on the other hand, evolved their practices in a holistic 
manner by trial and error under a background of dynamic stresses. The holistic approach to 
experimentation, varying one or several practices among those comprising a crop production 
system, allows expression of a multitude of interactions. The reductionist approach, on the 
other hand, is designed to prevent unwanted interactions. The scale of the trials also is vastly 
different leading to errors in extrapolation. Researchers lay out 50-100 m2 plots while farmers 
test new ideas on a scale 10 to several hundred times larger. For example, it may be easy to 
evenly sow a dry bed nursery of 5 m2 but if this were done on a scale of 500 m2, the tedious 
work would result in less even seed distribution. Both researchers' (reductionist/ scientific) 
and farmers' (holistic/-traditional) approaches have significant contributions to make, but the 
resultant best fit is highly location specific. In general, farmers need assistance in 
understanding scientific farming while researchers need feedback from farmers on the 
performance of new technologies under farm conditions. 
 
3.5. Training needs assessments 
 
Often learning what farmers do not know is as important as what they know (Bentley and 
Andrews 1991) as this will lead to what to focus on in training programs. Studies have shown 
that beneficiaries of training programs, no matter what training topic, become bored if the 
material is already known to them. On the other hand, it is obvious that more time is needed 
to explain information that is less well known by farmers. By prioritizing training efforts in 
terms of what is least known among the concepts that should be learned, the courses can 
become more focused and therefore more effective. KAP studies are instrumental in 
discovering what farmers do not know. 
 
3.6. Undertaking projects to improve IPM  
 
Most of the KAP studies were conducted either as part of regional projects to improve local 
production or from exercises to improve extension methods. In the former case a number of 
the studies were done in conjunction with farming systems research that was embraced by 
IRRI in Asia or Zamorano Agricultural School in Honduras.  
 
In Asia the most cited in this chapter is the study in Central Luzon, Philippines that involved 
the input of anthropologists and other social scientists working hand in hand with biological 
scientists to test the farmers’ interest and ability to adopt IPM and examine socio-economic 
and organizational constraints to IPM at the field level, understand farmers’ KAP concerning 
pest control, evaluate IPM technology on-farm, and incorporate IPM technology in an 
extension course for farmers and to test the course’s effectiveness as a method of technology 
transfer. The project later morphed into the Farmer Field School method.  
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The Zamarano project also used the services of an anthropologist and was a long term project 
to enhance IPM adoption among maize and bean subsistence farmers in Central America with 
many of the same objectives as in the Philippine project. 
 
4. KAP Information Eliciting Methods 

 
Elicitation of information from farmers by various methods should be confirmed by in-depth 
field observation of farmers’ behavior (Matteson et al. 1984). Some methods are descriptive 
of existing cropping systems and the array of farmers’ attitudes and practices. Others are 
directed to pest control that describe farmers’ perceptions and objectives and the control 
measures available to them (what methods of control do they adopt, and when and at what 
level to use them). They must also assess which pests the farmer thinks attack crops, how 
often, what damage is thought to incur, what worst loss is thought likely to be, what control 
measures farmers are aware of, and how effective they are considered to be. Anthropologists 
and ethnoscientists approach data gathering in a different manner than biological scientists. 
Pest management personnel are most interested in learning of farmers’ control methods and 
their recognition of the most important pest problems. Anthropologist are interested in 
learning of farmers’ knowledge systems as a prerequisite for constructive collaboration 
between farmers, scientists, and extension services. 
 
4.1. General information elicitation pointers 
 
Gathering good data requires considerable familiarity with the farmers in terms of project 
objectives. It is best if enumerators are hired from the location itself and who are familiar 
with local dialects and social conditions (Zandstra et al. 1981). Surveys to find the farmers 
achieving the highest yields and compare their practices to those with the lowest yields is a 
useful exercise when trying to improve farmers’ IPM practices.  
 

4.1.1. Stratification of surveys 
 
Surveys are normally stratified by location, farm size, rice culture, irrigation type, varietal 
class, subsistence vs. commercial, employment full or part time, ethnicity, or by ecological 
zones. Stratification allows for greater explanatory powers upon analysis.  
 

4.1.2 Accuracy of information 
 
Farmer surveys of all kinds involve an investment in time and resources, thus one should 
strive to conduct the inquiries in as efficient manner as practical. Adequate replication will 
reduce sampling error. Within each stratification class at least 20 farmers should be 
interviewed for each stratification. During the process of analysis if questions arise one can 
revisit the farmer for clarification or else follow-up surveys can be conducted. 
 
In IRRI’s Farming Systems Program in Iloilo, Philippines, farmers said their farm size was 
significantly lower than it really was. They in turn may not know the real farm size as when 
fields were measured by a tape it was found that farmers with small holdings overestimated 
and those with larger holdings underestimated farm size. Obtaining accurate yield data 
therefore is often difficult. In Thailand a constraints study noted farmers tended to 
underestimate yields when compared to crop cuts taken in the same fields (Adulavidhaya et 
al. 1979). Differences were as high as 28% but in one location they overestimated by 15%. In 
Chhattisgarh, a new state India, researchers at Indira Ghandi Agricultural University in 
Raipur who took yield cuts and also interviewed farmers found farmers were conservative 
and under-reported yield by some 10-15% on a regular basis. Other sources of error are the 
measuring units used by farmers. In Chhattisgarh farmers measure rice seed used in 
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transplanting by a box, but the size of the box varied from 2 to 3 kg capacity depending on 
the location. Farmers also report yield in sacks and in the Philippines these are 50 kg and in 
Chhattisgarh are 70-80 kg. The capacity of the sacks can vary a great deal and even the 
farmers’ memory of how many were harvested can also vary as few take written records. 
Often a share of the harvest is given to harvesters who provide labor and is not counted as 
yield. The most accurate method is to undertake a total yield cut of 25 m2 in 5 stratified 
locations of 5m2 increments in the field at harvest. Determining pesticide dosage is also 
dependent on knowing the area of the field, the concentration of the pesticide, and the volume 
of material consumed.  
 
Whatever method is used when asking farmers questions there is a need to focus on, a 
specific field, a specific crop, and a specific year for more accurate responses. For example, 
the question of ‘what insecticide do you use’, farmers may think you mean ‘have ever used’ 
vs. ‘what I used last crop’. In such surveys one should ask the farmer to reflect on the last 
harvested crop. All questionnaires should be pretested with five or more farmers for accuracy 
of wording and utility of questions. Each question should be carefully thought out and 
wording should be in the farmer’s language. Often farmers till several fields that may be 
widely separated thus it is important to have the farmer answer questions for one of these 
fields rather than all of them as the management may vary between them. Often fragmented 
fields are on different soil types and some may be irrigated while others rainfed. 
 
Questionnaires should be preceded by informal surveys to learn terms farmers use and to 
develop ideas of the kinds of questions to ask. One should triangulate the answers by using 
other elicitation instruments on the same farmer population. Informal inquiries can be 
followed by more formal ones. Direct observation should be combined with surveys by 
questionnaire for verification.  
 
The process of learning from farmers is iterative. Farmers' responses lead to new questions 
and thus more surveys. What matters more than how many farmers are interviewed is what 
questions are asked. The sample size at the end of the iterative process of multiple surveys 
may be in fact be large. In our opinion it is better to perform a number of successive surveys, 
each building from the last, than conduct a single large survey where lengthy questions 
become tedious for farmers, resulting in less useful information. 
 
Goodell et al. (1982) noted that if the interviewer were an outsider and not known by the 
farmer then farmers may think the interview is a test. For example to the question of how 
many insecticide applications were given last season, farmers may want to please the 
interviewer and show they are a cooperating farmers with government programs. They 
believed therefore that a ‘good’ farmer would apply pesticides more frequently. In fact we 
heard farmers state they sprayed weekly when in the presence of government agents when in 
fact they only sprayed a few times a crop. Farmers are suspicious of outsiders that represent 
the government and thus may underestimate yield and farm area. Therefore it is very 
important to instill trust. Once trust was established farmers were most vigorous in providing 
scientists with accurate interpretation. One way to ensure trust is to hire field staff from the 
farm community and to engage in long term contact. If these local people can be the 
interviewers accuracy of information will increase.  
 
4.2 Elicitation methods 
 
Methods fall into two major groups – informal and formal. Informal methods refer to surveys 
undertaken without questionnaires.  
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4.2.1 Informal survey methods 
 
During problem identification or when first working in an area, informal surveys are methods 
that can quickly gather broad descriptive data about farmers and local conditions. Informal 
interviews allow farmers and others to express their experiences without excessive 
structuring by the interviewer. This approach allows both the interviewer and interviewee to 
pursue topics of interest freely and in depth. When interviews are conducted in a relaxed and 
friendly manner, the researchers and farmers will have a chance to become better acquainted. 
This gives the researcher time to become acquainted with farmers’ vocabulary, concepts, and 
ideas. This form of inquiry should lead to a much deeper understanding of the farmers, their 
farming systems and environment, how they reason, and their decision-making process. 
While informal methods have their disadvantages, they also have an important role to play. 
They aid the team in quickly learning about farmers and farmers’ conditions and obtaining an 
early appraisal of researchable problems and opportunities.  

4.2.1.1 Participant observation 

 
This obvious method takes many forms starting with the most simple approach of talking to a 
farmer either in his or her home or preferably in the field. Opportunities to verify farmers’ 
knowledge of pests can be realized by asking questions about a pest problem that is in the 
field at the time of the encounter. This questioning will produce the greatest accuracy in 
terms of what pest damage really looks like. The drawback is that only a few pests are likely 
to be in the field at any one day. However this method is best practiced by members of 
research teams who live in the area and conduct on-farm research trials, thus they are in the 
field almost on a daily basis and will informally meet farmers throughout the crop cycle.  
 
Weed scientists, Rao and Moody (1988), provided an example of participant observation in 
Guimba, Philippines where three farmers were observed daily by A. N. Rao who lived at the 
site for a cropping season. Each day he visited the fields of the collaborating farmers to 
observe their work and condition of the crop. While time consuming this did lead to a number 
of discoveries of hitherto unknown weed problems and the farmers’ perception of those 
problems along with developing practices in dealing with them. Participant observation is 
useful for learning about practices that the interviewer is not aware of and thus will not ask 
such questions as he or she has never seen the situation before.  
 
Photos of pests and their damage were used in early studies (Litsinger et al. 1980, Heong 
1984) but it was found that farmers could not conceptualize many groups of pests by this 
method. Farmers recognized the larger insects such as mole cricket and rice bug but not 
smaller ones. Damage, small insects, or disease were least recognized from photos that were 
not life size. In Malaysia, farmers were able to recognize tungro from photos (Heong 1984), 
but other diseases are less recognizable. Nazarea-Sandoval (1991) underscored the problem 
with photographs as well as even specimens taken out of the field. In her typology of Laguna 
farmers she categorized arthropods on the basis of locomotion, sound, and smell over 
morphological ones. She added that farmers’ inability to respond correctly to static or 
inanimate specimens could be easily misinterpreted to mean lack of knowledge when actually 
the informants were more attuned to discriminating among live ones that move, buzz, exude 
odors, and bite. 
 
An improved method was employed to bring specimens of insects or damaged plants for 
farmers to identify (used by Litsinger et al. 1982 and Fajardo et al. 2000). Interviewing in the 
field is even a better method but is more time consuming (Fujisaka et al. 1989). In that way 
farmers can see the distribution of damage which is diagnostic for some pest groups 
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(occurring in patches) that can be differentiated from soil problems (general uniformity) for 
example.  
 
Participant observation, of course, is the method of choice of anthropologists. A deeper 
engagement in participant observation, involves actually living with a farm family over a 
season or more. Grace Goodell lived in three villages in C. Luzon, Philippines for 2.5 years 
and observed farmers’ behavior firsthand regarding their farming practices including pest 
control. Other anthropologists such as Gretta Watson who lived among farmers in 
Kalimantan, Indonesia for more than a year produced insights on farmers’ KAP that would 
not have been possible otherwise.  Jeffery Bentley who worked in Honduras and Sam 
Fujisaka with IRRI spent weeks among farmers but did not actually live in project villages, 
however their staff did. Support staff were hired from the local villages themselves thus they 
had familiarity with the location and farmers. Often in sites several ethnic groups live in the 
area thus it is important to have field staff who are from each of the groups in order to 
communicate effectively.  

4.2.1. 2 Role of anthropologists 

 
High input systems such as irrigated rice have generally been left to economists but the 
attraction to indigenous knowledge has gone hand in hand with low-input systems (Price 
2001). This is in part due to the unique abilities of anthropologists for language and 
behavioral analysis. Several variables may influence the way in which researchers perceive 
the knowledge of farmers: i) the scientists’ values, ii) assumptions about the nature of 
scientific knowledge, iii) dislike of simple technical alternatives, and iv) unjustified 
assumptions about the farmers’ constraints and opportunities (Moody 1994). Scientists have 
rarely investigated the reasons behind the practices that farmers mentioned. Thus the science 
underlying rational practices and myths behind ‘not-so-scientific’ practices have not been 
understood. Consideration of the farmers’ values instead of the superimposition of 
researchers’ values on those of the farmer are valuable (Altieri 1984). Therefore the input of 
social sciences in multi-disciplinary research teams becomes imperative. 
 
Anthropologists, archeologists, ethno-scientists, and geographers and to a lesser degree 
ecologists, economists, and sociologists have more disciplinary tools to better to understand 
traditional agriculture than is the case for biological scientists (Thurston 1990). Those in the 
agricultural sciences seldom take courses in these disciplines or read much of their literature 
with the occasional exception of ecology and economics. Likewise professionals in non-
agricultural disciplines often do not read agricultural literature or take courses in production 
sciences. Consequently each discipline develops a separate language that is often 
unintelligible to outsiders.  
 
Recently anthropologists utilized free listing, pile sorting, and triad testing was used to 
measure ethno-entomological knowledge in the Philippines and Nepal (Price and Gurung 
2006). Free listing is an exercise to elicit as many arthropod names as exist in the particular 
tribe being interviewed. Pile sorting is an exercise in validating the list and triad testing 
determines the classification system used. In triad tests, farmers were asked to observe three 
items and to isolate one on the basis of perceived difference and pair two on the basis of 
similarity. They were asked about the basis for their choice. Nazarea-Sandoval (1991) added 
another method which asked one farmer to describe an arthropod to another farmer without 
the latter seeing the arthropod by facing the other way. The exercise was performed as a 
contest or game to get the farmers more interested in cooperating. 
 
Farmers and scientists share different knowledge bases and can learn much from each other 
(Bentley 1992a). Scientists are generally reductionists and miss many interactions as they do 
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not farm or put the system together as farmers do. On the other hand, farmers lack knowledge 
on ecology and biology. It is a role of social scientists (particularly anthropologists) to bring 
the two together.  
 
While it is highly useful to have anthropologists join a team of economists and biological 
scientists, often distances between disciplines and personalities get in the way of smooth 
working relationships. Each side must exercise patience. Below are some of the contributions 
and insights that an anthropologist provided when she joined a multi-disciplinary team; these 
were summarized in a workshop held at IRRI on the topic (Goodell et al. 1982): 

1. The role as mediator between farmer and scientist could only be temporary and 
should not be used a crutch for either party in the process. Agricultural scientists are 
a part of the farmers’ world and vice versa so they must learn to deal with one 
another,  

2. Farmers are often reluctant to deal forthrightly with scientists and their staff, 
3. Initially the farmers were suspicious of the motives of the anthropology team 

members. A strong peasant movement in C. Luzon in the late 1940s and 50s left no 
socio-political structures in tact and few active local leaders; indeed it made the rural 
population highly suspicious of outsiders, especially young organizers, and 

4. The anthropologist sees technology as a process in any society’s growth. When 
scientists are working in a highly competitive sector of a society with a long history 
of colonialism, they must be aware of farmers’ timidity, obedience, and dependence. 
Scientists developing technology for farmers must bear in mind the infamous history 
of middlemen who buffer the elite from the farmers and vice versa. The role of the 
anthropologist was in forming lively farmers’ organizations by helping farmers make 
scientists interact with them directly as partners in their own development. Because 
few scientists considered farmers’ frank exchange as a requisite to technology 
development, the anthropologist’s systematizing of farmers’ feedback was a service 
to the scientists themselves. She proposed that farmers might make more lively 
partners if they interacted with scientists in groups (consolidated by mutual interests 
and the routine practice of some form of collective action) rather than as individuals 
in the long, formal, one on one standard interviews IRRI is famous for. 

4.2.1.3 Use of para-anthropologists 

 
An experiment was conducted in the Zamarano project of training agriculturalists in 
anthropological techniques, to become para-anthropologists (Goodell et al. 1990). Not 
explicitly identifying themselves with the project, the para-anthropologists followed open-
ended inquiry techniques to corroborate, at the local level, information already obtained 
through national and regional surveys and reconnaissance surveys, such as rural health and 
education conditions, the role of women, farm families rhythm of work and expenditure, off-
farm economic opportunities, and community politics. The para-anthropologists downplayed 
their knowledge of agriculture in order to encourage the farmers to teach them what they 
knew and were learning from the project. After an initial period in the field, these informal 
investigators chose key informants representing a range of farmers stratified according to 
wealth, education level, initiative in and receptivity to innovation in agriculture and the home 
economy and industriousness.  
 
The following are insights from the para-agronomists regarding procedural advice on running 
a similar project: 
 

1) Begin work in the collaborating communities several months before the research or 
extension team does, 
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2) Hold a meeting with as many villagers as possible to present some explanation for 

your presence in the community, so that they can give you an identity (though this 
need not be very detailed), 

3) Expect your work to start slowly, 
4) Dress simply; avoid using details of dress which villagers associate with extension 

agents (eg. caps, boots, uniforms), 
5) Do not use the same kind of motorcycle as technicians, 
6) Cultivate the villagers’ vocabulary, 
7) Do not show your knowledge of agriculture, you will get the root of their 

understanding if they feel they must explain the basics to you, 
8) Be willing to perform small favors for your informants, such thoughtful gestures help 

cement personal relationships, 
9) If villagers see you frequently or for long periods of time with project staff they will 

be less inclined to give you accurate feedback, 
10) Organize on a weekly basis the themes you want to investigate, the informants will 

seek you out, and the outstanding questions left over from previous visits which you 
still want to pursue, leaving yourself some leeway for investigating the unexpected, 

11) It is usually more efficient to conduct informal research in the late afternoons or 
evening when farmers are not busy in their fields, 

12) Keep a good sense of humor, don’t be aggressive, and be pleasant, 
13) Follow the villagers rhythm of life and participate in religious days and celebrations 

when possible, 
14) Every aspect of the work becomes easier during the second year, you will feel less 

self conscious you will have friends in the village, and your teammates will respect 
your work, and  

15) If you are to be replaced have a few weeks overlap. 
 

4.2.1.4. Role of psychological methods 
 
Entomologists attempting to change farmers’ behavior, often have worked with behavioral 
scientists have attempted to understand the farmers’ psyche to delve into his attitudes and 
beliefs particularly in regard to insecticide misuse. The basic idea is to learn the current belief 
system in order to be able to change it. Bandong et al. (2002) undertook detailed interviews 
from farmers who recently applied insecticide to determine what motive did the farmer 
initially have in going to the field when the decision was made. Numerous studies have 
shown that farmers mostly react to seeing insect pests or their damage, although some apply 
in a prophylactic manner based on crop growth stage or react when they see a neighbor spray. 
Questions were posed that followed up on what observations the farmer made: did he make 
the decision from afar or did he enter the field to inspection plants, how often does he visit 
the field. What units of measurement were used in estimating pest density. What insect stage 
or damage symptom was measured. The researchers concluded that in the absence of both 
extension workers and farmers’ organizations to provide guidance, farmers individually have 
evolved their own individual decision protocols.  
 
Heong (1998) and Heong et al. (2002) have campaigned against overuse of insecticides by 
farmers and have embarked on mass media extension programs to overcome this behavior. 
They have measured farmers beliefs, attitudes and subjective norms through a series of 
statements posed to farmers and asked them to reply as to whether the statement  as to how 
strongly they believed on a five point scale from “definitely not true”, “in most cases not 
true”, “may be true”, “in most cases true”, and “always true” using prompt cards. Some of the 
statements were “applying insecticides will increase yields”, “killing all insects is important”, 
“some insects are beneficial to rice yields” and “insecticides are harmful to health”. They also 
determined farmers ways that they determine the harmfulness of insect pests and the role of 
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peer pressure from government agents, chemical company representatives and people in the 
village. 
 
Heong and Escalada (1997a) stress that to change farmers’ misperceptions new elements 
must be introduced into the cognitive structure, eg., different perception or information which 
introduces conflict to motivate change. They used psychological theories to this end. The 
manner by which new information fits into the cognitive structure will influence how it will 
be processed. New information which requires less change in cognitive structures would have 
more chance of being accepted. On the other hand information which challenges the 
cognitive structure is more difficult to integrate and is likely rejected, or distorted to fit, or 
lead to a change in the cognitive structure itself. When faced with uncertainty people often 
use decision rules or heuristics. Heuristics are learned through experience. Without having to 
retrieve all the information in stored memory these simple rules help humans organize and 
interpret new information. Cognitive dissonance is information that conflicts with existing 
attitudes, choices or behavior that can lead to a state of psychological dissonance. This 
usually leads to a re-evaluation of the two choices. If given a simple decision rule that is in 
conflict with prevailing perceptions is introduced would farmers be motivated to assess it in 
order to resolve their dissonance. The heuristic that was introduced was that early season 
defoliating rice insects do not cause significant losses thus farmers should not apply 
insecticides for the first 40 days of a crop. Heong (1998) found that simple experiments 
established in farmers’ fields rapidly changed their perceptions and attitude leading to less 
insecticide usage. 

4.2.2 Key informants and group interviews 

 
Multi-disciplinary team visits and informal discussions individually and with groups of 
farmers normally are carried out at the start of a project during the planning stages. This was 
used by Litsinger et al. (1980) in interviewing rainfed rice farmers in three sites in the 
Philippines as part of the Cropping Systems Program on-farm project at IRRI. Informal group 
interviews particularly were held . Fujisaka et al. (1989), with the same objectives, also 
engaged in open ended, informal interviews of individuals or groups of farmers. Such 
interviews served to elicit information on farmers’ diagnoses of pest problems and traditional 
and current control practices. 
 
Farmers are more comfortable in meeting as a group, but often only a few would talk. Keep 
in mind that most likely the group will be composed of village leaders and may not be 
representative of the average farmer. Group interviews are a good way to identify farmers 
who are the most innovative or to learn which ones normally obtain the highest yields. They 
then can be interviewed to learn of their successful methods. Collective memory can be 
invoked in obtaining more accurate dates of historical events such as pest outbreaks or to 
know how many markets are present or what sources of credit are available as well as other 
institutional services. A history of other such projects that occurred in the past can also be 
obtained. 

4.2.3 Reconnaissance surveys 

 
The reconnaissance surveys are used most often by multi-disciplinary development projects 
targeting a particular location. They tend to be quick, informal, or exploratory in nature and 
are usually followed by formal methods. There are many variations with the rapid rural 
appraisal (RRA) being most known. These methods were developed to produce a report 
within a month as previously lengthy baseline surveys were carried out with the results 
seldom available within a year. RRA is a flexible, low-cost and time saving set of approaches 
and methods with appropriate check lists used by teams composing researchers, extension 
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workers, NGOs, rural bank staff, agro-input dealers, and key farmers to collect and analyze 
information about and from the rural people and learn of the conditions existing in rural 
areas. RRAs also have a secondary objective of team building among the members. RRAs 
provide a thorough idea regarding problems, potentials, resources, and solutions to formulate 
realistic development programs feasible to achieve within a specific period of time in a given 
rural locality or to use the information and analysis by stakeholders to formulate need based 
research programs to solve the problems of rural people. The survey also relies on gathering 
of secondary data regarding soil surveys, rainfall and climate data, irrigation systems, 
population studies, etc., from databases as well as interviewing extension workers, bank 
officials, cooperatives, and other stakeholders if their members are not on the data collecting 
team. 
 
Group members attempt to gain impressions of what enters into the farmers’ decision-making 
with regard to their farming systems such as their knowledge and beliefs, their obligations, 
their goals, and their perceptions of risk. At this stage the team formulates hypotheses to 
explain present farming practices.  
 
Reconnaissance surveys generally take 4-5 days once a region has been defined as the target 
for the project. The first morning may be spent eliciting information from all the team 
members about their opinion of why farmers in the area are not getting higher yields. Over 
the next several days the team members break up into small groups that fit in a vehicle and go 
to a specific village to interview farmers. At first the groups are told to ask individual farmers 
to describe their farming system in as much detail as possible including estimated yields and 
to prioritize farmers’ constraints to higher production. Each team member will interview 
different farmers. In the afternoon the team members debrief and combine all of their 
findings in a synthesized form on whiteboards with all looking on and participating. Key 
farmers who also make up the team members can provide input and clarification. From this 
initial description there will be questions about certain practices which then become the topic 
for the following day’s interviews. Team members go to different villages and continue the 
process. In the end a list of prioritized research topics is developed based on the findings 
which are then tested in on-farm trials. The more experienced the team members the better is 
the outcome of the initial workshop and list of priorities for research. Secondary data is 
collected after the fieldwork. 
 
Diagnostic surveys are a variation of reconnaissance surveys used to identify farmers’ 
problems and causes with a focus on prioritizing research needs. Diagnostic methods for rice 
research combine complementary, but still rapid, qualitative and relevant quantitative 
methods, farmer interviews, field sampling, national and local level statistics and substantial 
inputs by other scientists after the field study is completed (Fujisaka 1990, Fujisaka et al. 
1991). Participants in the diagnostic survey should include extension workers and researchers 
from various disciplines as well as some farmer leaders. Farmers are randomly sampled 
within villages and interviewed preferably in the fields where crops and problems can be 
observed. Villages are randomly or purposively selected to represent differences within 
region or environment. 
 
Team members learn by doing and the first task is often to unlearn conventional ideas about 
farmers and their practices and about ways of interacting with farmers. The main technique is 
the informal, open-ended and interactive but structured interview. Rather than passively 
asking prepared questions and recording answers, interviewers are encouraged to think and 
interact by: 

1. Understanding the broad issues being investigated, 
2. Constructing questions that reflect accumulating knowledge, make sense to 

respondents, and result in useful responses, and 
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3. Thinking about responses and then further probing with follow-up queries until a 

holistic and internally coherent picture emerges.  
 
Diagnostic surveys proceed from more general to more specific lines of inquiry as data and 
understanding are accumulated. Research seeks not only to describe farmer practices but also 
to understand the perceptions and technical knowledge underlying practices. It was assumed 
that understanding why farmers do what they do (eg., not using inorganic fertilizer because of 
the perception that soils become compacted) provides a necessary (although not sufficient) 
basis for research leading to development and transfer of farmer-appropriate innovations.  
 
Understanding of the whole farm system, which implies building on farmer practices and 
perceptions. Farmers have adapted management strategies tuned to interacting opportunities 
and constraints. Farmer perceptions and knowledge (technically correct or not) underlie 
practices and decisions. A diagram of a weed problem with its hypothesized causes is shown 
as an example of the output from a RRA (Figure 1). This diagram serves as a framework for 
field research. 
 
4.3 Formal survey methods 

 
Informal survey methods have limitations because rigorous methodologies are not followed. 
Farmers interviewed may have been selected purposely and not randomly thus statistics 
cannot be used to summarize the data. Without a written questionnaire, interviewers may not 
ask questions in the same way for each respondent. Thus quantification, coding, computer 
analysis, and summarization become more difficult and the reliability of conclusions is more 
subject to question.  

4.3.1 Participatory rural appraisal (PRA) 

 
The PRA has much the same objectives as the RRA but the data are collected by the farmers 
themselves with the assistance of a few facilitators. A PRA consists of a series of data 
gathering exercises, each carried out for a different subject. The data is quantifiable as the 
sample of farmers often includes most of the villagers. A PRA is more likely to be carried out 
by NGOs or government field staff wanting the perspective of the farmers as the primary 
goal. The information is owned, analyzed, and used by local villagers. The focus of 
intervention is also more localized thus more detailed information is taken of each target 
village.  
 
Examples of some PRA exercises are given from an exercise conducted in two villages 
(Chatoud in Arang block and Tarra in Dharsiva block) in Raipur district of Chhattisgarh, 
India (IGAU 1997). Farmers could recall, when undertaking an historical time analysis, that 
the villages began in the late 18th century and there were severe famines in 1900 and 1962 
and severe droughts in 1953 and 1956. Modern rices were introduced in the mid 1970s. In 
1975, 1977, and 1983 there were severe epidemics of gall midge which was resolved in 1984 
by the introduction of a resistant rice variety. An epidemic of armyworm occurred in 1985 
was followed by one from the brown planthopper in 1990.Farmers were then asked to 
determine when major insect pests and diseases attacked their major crops during the year. 
They graphed the time of each crop on a crop calendar and pinpointed the periods during 
each crop when the pests were present in the field noting when maximum attack occurred 
(Figure 2). 
 
In the same PRA, matrix ranking exercises were carried out for the farmers to decide on what 
crops to grow and which varieties of each crop were the most suited in the area. In both 
exercises the farmers first decided on the criteria to rank each crop and variety. Often insect 
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pests and diseases were of concern and farmers wanted to grow crops and varieties which had 
less pest incidence.In another exercise carried out by farmers and PRA facilitators (IGAU 
1997), farmers were asked to note changes and trends in agriculture that were occurring over 
the past five years compared to earlier times. Farmers noted that there was an increase in use 
of purchased inputs such as fertilizers and pesticides and at the same time pest incidence was 
increasing which they attributed to the heavier usage of fertilizers. In the same exercise they 
noted that groundwater levels were declining which was causing alarm. 
 
Chhattisgarhi farmers were requested to list locally developed agricultural practices or 
indigenous technical knowledge which resulted in a number of practices to protect stored 
seeds from insect pests. A receptacle was made from mud which was used to stored grain. 
Neem seeds and dried leaves were mixed with stored seeds in the mud sealed containers. 
Another method was to make a slurry of cow dung mixed with water into which seed was 
mixed in sufficient quantity to coat the seeds which then were allowed to dry before storing. 
Farmers had two local methods for weed control. The first is beusani or bushening which is a 
locally developed weed control practice based on tillage. Bushening is also a form of water 
conservation and is used in areas where irrigation or rainfall are unpredictable (Fujisaka 
1991). In another exercise farmers were asked to list all of the agricultural implements they 
have which would include pesticide sprayers. Finally farmers are asked to rank the major 
constraints for their key crops and make a problem-cause diagram. In the diagram they made 
they pointed out the problem of pests and diseases as well as labor shortage for weeding. 
 
After reviewing the data from numerous PRAs we concluded that RRAs are more appropriate 
for developing a research agenda whereas PRAs are best for extension or implementing self 
help programs. PRAs have become very popular but often the research teams that undertake 
them often think this is all they have to do to understand the practices and perceptions of 
farmers, but in reality the information gathered has barely scratched the surface of uncovering 
technical constraints. 

4.3.2 Surveys using questionnaires 

 
Aside from PRAs, surveys using questionnaires are also very popular. Questionnaires can be 
used for many purposes: 

1. Documenting pesticide usage (kind, frequency, timing, dosage), 
2. Determining reasons farmers spray, 
3. Determining the most common target pests for sprays,  
4. Farmers’ knowledge and perceptions of pests, the damage they do, and control 

measures, and 
5. Vocabulary used to name pests. 

 
A select number of the surveys are described to give the reader a sampling of the kinds and 
purposes of the inquiries, most of which support ongoing research or training activities. A 
series of interviews of some 100 farmers has been carried out periodically since 1966 in C. 
Luzon by the Economics Department of IRRI (Cordova et al. 1981) called the ‘loop survey’ 
as the towns where the survey was carried out followed a circular route beginning in Bulacan 
province and onto San Jose, Nueva Ecija before turning westward to Tarlac province and 
then heading south to Pampanga province and back to Laguna province. This survey is 
unique in that the same farmers were interviewed over time to recall their farm management 
practices over the previous season including all input usage.  
 
IRRI’s Constraints Program included socio-economic baseline surveys that posed questions 
on input usage such as agro-inputs (IRRI 1979). One of the earliest studies of rice farmers in 
Asia that focused on pests, Litsinger et al. (1980), formed a questionnaire to determine the 
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capabilities of farmers to recognize pests and evaluate their importance. On-farm cropping 
systems studies were ongoing in the project sites and responses from the farmers could be 
matched against field data collected on pest species and population levels. The study also 
hoped to reveal new pest control techniques from farmers including new technology x 
technology or technology x environmental interactions to be discovered by researchers and 
fed back to experiment stations. 
 
A later study with a questionnaire in an irrigated rice site in Guimba, C. Luzon, Philippines 
was undertaken by an interdisciplinary team and found that farmers had reasons for not 
following many researchers' crop production practices (Fajardo et al. 2000). The study 
concluded that future inquiries can evaluate more of those reasons and determine in what 
areas farmers were ignorant thus needing greater training, or whether farmers actions had 
merit under prevailing conditions. A key to the survey was forming a multi-disciplinary team 
so that input from diverse disciplines could help guide the interpretation of farmers' answers. 
The survey produced both an agenda of verification trials and the need for more focused 
subsequent surveys.  
 
Surveys in Thailand, Cambodia, Laos, and Nepal, in rainfed areas followed on RRAs as part 
of the rice-wheat research consortium between CIMMYT and IRRI and the rainfed wetland 
and dryland rice consortia of IRRI and national programs (Fujisaka 1990).Van de Fliert and 
Matteson (1985) undertook a farmer survey to obtain demographic data from Sri Lankan 
irrigated and rainfed rice farmers as well as their KAP relating to rice pest control with a 
view toward training. Therefore the questionnaire specifically delved into their media habits, 
organizational and religious memberships, and the channels through which they get their 
information on new rice cultivation practices. The data were used to design and evaluate a 
multi-media campaign in support of rice IPM extension and to set farmer training priorities 
for the FAO IPM training program.  
 
A series of surveys is important to being able to delve more deeply into farmers’ reasons for 
undertaking their practices. Rubia et al. (1996) undertook a series of three surveys each with 
pre-tested questionnaires. The first was to learn the importance of white rice stemborer 
Scirpophaga innotata to farmers. A second survey was conducted to determine farmers’ 
knowledge of white stemborer. A third survey to determine farmers’ management practices.  
 
Goodell et al. (1982) critiqued survey methods that called for the respondents to recall over 
an entire crop which she felt was not as accurate as more frequent ones. One study that 
followed this example was the study of farmers reasons to apply insecticides which was 
carried out by interviews every few weeks with farmers (Bandong et al. 2002). When a 
farmer revealed that he had applied an insecticide he was questioned in detail on the reasons 
leading up to making the decision including the target pest and on his method to assess its 
abundance, how he measured it, and the reason for going to the field when the decision was 
made. He was asked to recall his observations from the time he left his home. 

4.3.3 Farm record keeping 

 
The most rigorous data collection method is farm record keeping, an example of which was 
carried out in the Philippines in four irrigated rice locations by IRRI between 1981-91 
(Litsinger et al. 2005). A research base for on-farm trials was formed by renting a house in 
the rice community and hiring local staff from each area. The four sites spanned 23 crops in 
Zaragoza and 13 crops in Guimba, both towns in Nueva Ecija province in the heart of the 
Philippines largest rice bowl in C. Luzon, 17 crops in Calauan, Laguna 20 km from the IRRI 
campus, and 15 crops in Koronadal in South Cotabato, Mindanao. Farm sizes ranged from 
<1-4 ha with land preparation done by rotary tillers.  
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Each season some 20-40 farmers were selected per site to note their farm operations 
particularly in regard to agro-input usage. Each farmer was given a small notebook for him or 
her to record all farm operations and input usage. They were visited 3-4 times a season by 
local staff to check on the record keeping. In this way the team could note trends and relate 
the insecticide usage to pest densities sampled in the field as part of a research project to 
develop action thresholds for insecticide decisions. Additional surveys were done each season 
focusing on different related topics and information was built up in an iterative approach.  
 
5. KAP of Arthropod Pests 
 
Price (2001) found that Filipino farmers could name 26 different insects in rice fields. A 
number of farmers’ classification systems were elicited by following the triad testing and 
arthropod description games. Tagalog farmers in Laguna province Philippines first divided 
arthropods into harmful and harmless categories. Harm included crop damage (Nazarea-
Sandoval 1991). Harmful arthropods were divided into those harmful to plants and humans. 
For arthropods that were harmful to plants the farmers made the distinction among those 
plant feeders that caused yield loss and those that did not. This is a very important distinction 
which not all indigenous people make. Among the harmless category farmers recognized 
useful arthropods that were food items, pollinators, or toys, while useless arthropods were 
divided into those that made noise or emitted odor.The Tharu of Nepal recognized 80 
arthropods and classified them among the kiraa or those living animals that are harmful either 
directly or indirectly and include reptiles and even tigers (Björnsen-Gurung 2003). Arthropod 
classification is further divided by agricultural aspects followed by physiological-behavioral, 
ecological, and human directed features rather than morphology as in Western science.  
 
5.1 Species recognition through language and observation 
 
A precondition to an effective partnership between farmers and researchers/extensionists is 
effective communication. Communication is partly based on using a common language. 
Language does not only consist of names and words, but also of concepts and frameworks. In 
the 1960s, cognitive anthropology and ethno-science evolved to gain a better understanding 
of how a culture perceives the universe through its language (Warren 1989). Language can 
define a people’s physical, social, and intellectual environments and how these knowledge 
systems enable decision making process to function. For example, Indian rainfed rice farmers 
who have fragmented holdings do so on purpose having some in uplands and some in 
lowlands. They match the varieties with the topography and soil type and choose field 
locations from inheritances in as many of them as they can as a risk aversion strategy. Having 
many names in a local language for soil types shows importance that the soil resource has in 
the life of the Indian farmers; contrariwise a lack of a name denotes non-importance or lack 
of recognition (Hunn 1982). Interestingly Björnsen-Gurung (2003) found that Tharu farmers 
recognize more insects than they can name. 
 
In Chhattisgarh India, among the Tharu of Nepal (Bjornsen-Gurung 2003), and in the 
Philippines (Nazarea-Sandoval 1991) small scale farmers are hired as laborers by larger 
farmers and they, rather than the large scale farmers, better know the prevalent insect pests 
and can point out which ones that cause the damage. It is important for farmers to recognize 
the major rice pests. For example rice breeders have developed a number of varieties resistant 
to brown planthopper but not to its closely related whitebacked planthopper Sogatella 

furcifera. Filipino farmers do not distinguish between the two species (Litsinger et al. 1980), 
while Indian farmers do (bhura maho and safed maho). In addition confusion of two pests 
may lead to the wrong conclusions. Farmers in the Muda irrigation scheme in Malaysia 
confused symptoms of whitebacked planthopper with tungro virus disease (Heong 1984). 
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Thus farmers who assess whitebacked planthopper damage as tungro will embark on a multi-
spray regime designed to kill a disease vector whereas whitebacked planthopper, which 
transmits no disease, can normally be controlled with one application.  
 

5.1.1 Grouping many species under one name 
 
In Nicaragua one pest can have a number of local names in a single region and different pests 
may be called the same in different regions (Björnsen-Gurung 2003). In the case of pests of 
stored grain, while scientists may list 25 distinct species, Honduran farmers have only one 
term gorgojo that translates into “weevil”. Bentley (1989) found farmers lack knowledge on 
insect pests and often lump many species under one name. Thus insects are categorized into 
grosser categories than is common for plants or other phenomena of the natural world. They 
tend to gloss over morphological and ecological differences. Bentley pointed out that the lack 
of discrete names for each species is not necessarily an indicator of a gap of knowledge 
because they know that stored grain is attacked by a different gorgojo but they use the same 
name for all. The same farmers, however, have an impressive knowledge of plant stages of 
common crops. 
 
Filipino farmers were unable to identify some of the major pests at all and lumped them 
under general terms of ‘worms’ or ‘hoppers’. Litsinger et al. (1980) found Filipino farmers 
term greenhorned caterpillar Melanitis leda ismene, armyworms Mythimna spp. and 
Spodoptera spp., and leaffolders Cnaphalocrocis medinalis and Marasmia spp. under the 
heading of ‘worms’. According to Waibel (1986) some Filipino ethnic groups use of the term 
‘armyworm’ is a proxy for all defoliators, but leaffolders were not mentioned. Leafhoppers 
are more prone to be recognized as they dwell in the upper half of the rice plant and jump 
from plant to plant when disturbed. They are all lumped under one name generally including 
green leafhopper that translates as ‘head of a horse’ in Tagalog (Litsinger et al 1980). 
Planthoppers, on the other hand, are more sedentary and dwell at the base of plants. But most 
Filipinos interviewed considered homopterans to be defoliators, only a few know they suck 
the sap. The category of ‘hoppers’ includes not only planthoppers but four or so leafhopper 
species. Even though there have been outbreaks of planthoppers in Malaysia, when pointed 
out brown planthopper was not seen as particularly worrisome, perhaps it is too small and 
was a new pest (Heong 1984). 
 
Dryland rice farmers in Claveria in N. Mindanao were shown samples of pest damage or 
specimens which they were asked to identify (Table 2). The answers were ranked into two 
categories. Recognition that an insect caused discolored grains was given partial credit but 
full credit was given if the farmers named rice bug as the cause. Some 90% of farmers could 
recognize rice bug but only 32% knew the damage it caused. Most farmers knew leaffolder 
damage was caused by an insect (58%) but only 37% could identify it. Both deadhearts and 
whiteheads can be caused by other phenomena than stemborers which must have confused 
the farmers as most did not name stemborers as the cause. Seedling maggots cause deadhearts 
and drought and blast disease can cause whiteheads. Scores may have been higher if the exam 
were done in the field. Only 37% of farmers knew root aphids were the cause of their 
characteristic damage. Whereas a total of 74% knew the damage was caused by an insect 
(37% + 37%) and one quarter of farmers did not recognize them. Some 90% of farmers knew 
the damage caused by seedling maggot was an insect but only 10% knew it was a fly. The 
brown planthopper and green leafhopper are present in dryland rice but none was recognized 
as they are of no economic importance. Whereas most wetland rice farmers in the Philippines 
can recognize these two common insect pests. 
 
All stemborer species in the Philippines and India fall under the same name even though 
there are at least three species having distinctly different moth morphologies (Litsinger et al. 
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1980). In India stemborers are lumped under one name tana chedak which translates as 
stemborer.Farmers’ perception of a pest is influenced by their observations, knowledge, and 
experience in the field as well as their interactions with extension workers, researchers, the 
mass media, their observations and experience, chemical sales agents, family, other farmers, 
and available control technology as a conceptual framework (Rubia et al. 1996) 
 
Bentley (1992b) concluded that farmers’ knowledge worldwide of pests is uneven but follows 
a similar pattern. He proposed that farmers’ pest recognition could be characterized along two 
axes describing: i) ease of observation of the pest phenomena and ii) the importance 
according to the farmers’ perception, not necessarily the scientists’ perception. Thus farmers 
recognize species of arthropods more readily which were both important and easily observed. 
While arthropods that were unimportant and difficult to observe tended to be poorly 
understood. There are other criteria as well. 
 

5.1.2 Criteria for recognition 
 
Many researchers have noticed that cultural importance and morphological attributes are key 
to folk classifications of arthropods. Bentley and Rodríguez (2000) constructed a folk 
classification in Honduras which was partly based on physical appearance of the different 
arthropod groups such as Linnaean orders and major families and partly based on cultural 
value. Species that were easy to observe were those that were large (‘hard to ignore and 
therefore named’), social, colorful, abundant, noisy, and diurnal. Recognition based on utility 
was based on being a pest of crops or humans or livestock, dangerous or painful, used for 
games, toys, ornaments, rituals, or art.  

5.1.3 Size 

 
In many situations farmers are elderly and their eyesight is generally not good (Matteson et 
al., 1994). This faculty needs to be taken into consideration when training farmers to monitor 
smaller pests. Most farmers overlook insect pests due to their small size and 
inconspicuousness. Only 45% of farmers in the Ivory Coast were able to identify some rice 
insect pests representing both dryland and wetland environments (Adesina et al. 1994). There 
were terms for small flies used by those farmers but none was associated with gall midge that 
damages rice. 
 
Interestingly a high proportion of Malaysian farmers (38%) could not name any rice insect 
pests (Heong 1984). Even though the main insect pest reported was stemborers, still some 
farmers believed that deadhearts were attributed to the ‘wrath of the moon’. Other pests 
mentioned were large including Leptocorisa rice bug and black bugs Scotinophara spp., the 
latter are cryptic in nature. Farmers would encounter black bugs while weeding. Rice bug 
names translate as ‘bad odor’ as well as ‘beetle’. Some tended to associate any worm found 
in the field to be a stemborer. Farmers in C. Luzon, Philippines, in the past thought that a 
second crop of rice planted in the dry season would die from hot dry wind which in fact was 
stemborer damage (Cendaña and Calora  1967). 
 
Most farmers recognize the larger pests. For example in Leyte, rice bug is considered as the 
most important insect as it is large and feeds on the grain (Heong et al. 1992). Most Leyte 
farmers have names for large insects such as greenhorned caterpillar, armyworms, and 
leaffolder but most translate into ‘worm’. Greenhorned caterpillar was commonly found in 
the Chhattisgarh rice plain but only women hired for weeding and not the farmers could 
recognize it but still gave it no name. Leaffolder in Batangas uod sa dahon translates into leaf 
worm (Litsinger et al. 1980).  
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5.1.4 Mobility 

 
The more mobile insects such as leafhoppers and moths are more recognizable to Filipino 
farmers. There are half a dozen leafhoppers that feed on rice and they feed on the leaves and 
thus are prone to flight when disturbed. One leafhopper Nisia atrovenosa that feeds on 
nutsedge Cyperus rotundus growing in rice bunds was thought to be a rice pest because 
people saw it jump onto rice plants while walking. Studies showed it does not feed on rice 
(dela Cruz and Litsinger 1986). Also there are a large number of moths in rice fields which 
are easily flushed out by people passing. Flying moths can be composed of up to four 
leaffolders, three stemborers, and vegetative stage defoliators such as caseworm Nymphula 

depunctalis, hairy caterpillar Rivula atimeta, and semi-looper Naranga aenescens plus the 
occasional cutworm or armyworm. Filipino farmers will make a decision to spray upon 
seeing moths flushed from the foliage (Bandong et al. 2002). To the trained eye all moth 
species can be distinguished by coloration, markings, and flight behavior. Only farmers who 
have been trained have developed these skills.  

5.1.5 Abundance 

 
In rainfed rice areas the rice whorl maggot fly Hydrellia philippina is less abundant and 
ignored (Litsinger et al. 1980). Commonness, therefore, does not guarantee that a pest will be 
recognized. Rice caseworm for example was equally abundant in two rainfed rice provinces 
and has a distinct name in Iloilo province salabay but not in Pangasinan, even though 
caseworm is more prevalent there. The farmers represent two distinct ethnic groups with 
distinct languages. Rice bug is not mentioned by farmers in Nueva Ecija because it is quite 
uncommon there due to a lack of aestivation sites, but in another area which has wooded 
areas, it is considered as the major insect pest (Pineda et al. 1984). 

5.1.6 Importance in terms of damage caused 

 
Some pests are known more by the damage symptom than the insect itself. For example 
stemborers are more known for their damage particularly whiteheads. In a study of three 
provinces, each having a specific ethnic group, only in one (Batangas) was there a term for 
deadheart but there is a term for whiteheads in all three groups (Litsinger et al. 1980). Even 
though whiteheads can be caused by other factors such as drought and disease, Filipino 
farmers have seen the tunneling of the larvae at the base of the withered panicle. They will 
readily show you the larvae in the field as they have split open the stems to locate the larvae.  
 
The least observable insects (whorl maggot, defoliators, and leaffolders) were monitored by 
noting damage (Matteson et al 1994). Malaysian farmers could name leaffolders which they 
said do a characteristic damage (Heong 1984). Despite being highly abundant, surprisingly 
leaffolders are often overlooked. Farmers noticed the scarification damage at the tips of 
leaves after considerable damage is done and the larva had left. Showing leaffolder larvae in 
their webbed shelters surprised many Filipino farmers. Once in a while spiders will be found 
from such folded leaves as well.  
 
In the Philippines, weekly IPM training sessions were held in the C. Luzon rice bowl which 
included a visit to the field to assess the pest situation. Goodell et al. (1982), a resident 
anthropologist, concluded that in some cases farmers appeared more observant than 
scientists. A rice leaf damage symptom called aksep in Tagalog was described in detail. It 
was the result of the feeding of a combination of up to four insect pests attacking up to the 
first five weeks in the field. Each species contributed to the variation in the larval feeding 
injury expression. The damage symptom was described in greater detail by the farmers than 
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researchers and was an amalgam of damage from rice whorl maggot, rice caseworm, semi-
looper, hairy caterpillar and even the occasional armyworm or cutworm. Symptoms included 
discolored (whitish) spots and streaks, holes in leaves, neatly cut tops of leaves as by scissors, 
scrapings leaving only the veins, chewed areas from the margins to brownish colorations. 
Damage symptoms accumulated over time and went through aging changes from whitish, 
pale green, yellowish to brownish. These symptoms would change from field to field 
reflecting the differing proportions of each species feeding. In the beginning the scientists 
tried to assess the contribution of each species to the damage but in the end followed the 
farmers’ method of lumping it all as one character.  
 
In rainfed rice areas of the Philippines, the same pest complex also occurs but infestation is 
much less. Even so farmers do not recognize whorl maggot but they have a name for the 
damage just as with aksep although it is less richly described. In Pangasinan farmers refer to 
early season pest damage symptoms as gutalo which includes whorl maggot, caseworm, and 
defoliators (Litsinger et al. 1980). Interestingly Chhattisgarhi farmers in India have a word 
for the same complex chitri banki which includes a number of pests -- caseworm, leaffolder, 
and surprisingly whitebacked planthopper. The complex of pest damage caused in the 
vegetative stage appears whitish.  
 
In Koronadal, Mindanao irrigated rice farmers of Ilocano and Ilongo ethnic groups have 
names for rice planthoppers and leafhoppers which they term hoppers (ulmog or waya-waya) 
and state that they suck the leaves or base of the plants and cause hopperburn (inulmag or 
malaya ang palay). Stemborers were only given a distinct name in Ilongo (tamasok) but 
described the damage as causing deadhearts (aglabbaga ti uggot or malaya ang ugbos) or 
whiteheads (agpuraw ti unga or magaputi ang bunga) and that the worm bores the stem and 
eats the shoot of the plants.  
 
Armyworm has a distinct name in Ilocano arabas which damage is most recognized as it cuts 
the panicle. Larvae also eat the leaves but panicle damage is most distinct and alarming to 
farmers. Whorl maggot was said to cause whitish leaves and is called a small fly kusim or 
langaw na gagmay. Mole cricket is readily recognized and called ararawan or mara-mara 
and is said to cut, feed on, and scrape the roots. Greenhorned caterpillar is very large and 
distinct but is only described in Ilocano as ‘worm with a horn’. Rice seed bugs were called 
dangaw or tiyangaw with Ilocanos stating that the bugs produce a bad odor (nalapod nga 

dangaw) and farmers stated that they cause empty grains, by sucking out the juice of the 
grains. 
 
In a dryland area in Claveria Mindanao Philippines, untrained farmers gave accurate 
descriptions of common rice insect pests such as rice bug and stemborer (Fujisaka et al. 
1989). “Ricebug sucks the milk substance in the grain from panicle initiation to the milk 
stage. Damaged grains are empty, black, half-filled, and bitter. Attacks are at night. Damage 
is up to 50%.” “Stemborer attacks from the vegetative stage to panicle initiation. The larval 
stage is the most destructive because larvae bore the nodes near the plant base and eat the soft 
portion inside. Panicles become white with empty grains. Damage is 20-40%.” On the other 
hand in the Ivory Coast farmers there cannot associate whitehead damage with stemborers 
(Adesina et al. 1994).  

5.1.7 Metamorphosis 

 
Insects have different morphologies in the various juvenile stages and even between male and 
female adults. Young planthoppers and leafhoppers are whitish and the five or so 
intermediate stages each take on various markings before reaching adulthood with the adults 
distinctly different in color. Egg stages are rarely noticed by farmers. Encounters with 
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farmers in the field revealed that most Filipino farmers do not recognize the egg masses of 
stemborers. Metamorphosis was highly confusing to farmers in C. LuzonC. Luzon according 
to Goodell et al. (1982). She concluded that just being able to name a pest, however, does not 
mean that farmers will recognize all stages in the field. In Laguna butterflies were considered 
as sources of fascination due to their bright colors and graceful flight as well as children’s 
toys. Not one informant recognized that the larva was an immature form of the butterfly 
(Nazarea-Sandoval 1991). 
 
The Tharu of Nepal believe that caterpillars mate and lay eggs as they are seen together in 
one place and are not considered to be the immatures of butterflies. Small insects are 
generally considered to be the progeny of larger ones. In Chhattisgarh farmers believed that 
dung flies came from smaller flies and then grew to be the even larger ones they see.  
 
Honduran farmers were ignorant of basic facts of insect biology in that many believed that 
insects sprang spontaneously from the soil or fertilizer (Bentley 1989). This idea of 
spontaneous generation was based on the correct fact that when fertilizer was used more pests 
appeared. Farmers also noticed that the number of some pests increased after insecticides 
were used but were ill-equipped to understand why. The concepts of insecticide resistance 
and insect resurgence are difficult for farmers to grasp as they run counter-intuitive to what 
they had learned about insecticides in the past.  
 
Honduran farmers developed a conspiracy theory that the chemical companies put new pests 
in each bottle (Bentley 1989). This limits of farmers’ knowledge means that they saw no 
alternatives to insecticides. It is interesting that a small percentage of farmers interviewed in 
C. LuzonC. Luzon, Philippines voiced similar beliefs of spontaneous generation (insect pests 
come from the water) as well as conspiracy theories (pests come from fertilizer bags).  
 
Storage weevils were believed by Honduran farmers also to generate spontaneously from the 
grain (Bentley 1989). Farmers know little about insect reproduction and ecology, and 
spontaneous generation is by far the most common notion of insect genesis. Farmers point 
out that the stomach contents of the caterpillar is green just like the plant, thus must have 
come from the plant.  
 
A number of Filipino farmers casually interviewed, however, understood the various stages 
of insect metamorphosis, but there are still a significant number that do not. Only a few can 
associate a caterpillar with the adult moth or know about the egg stage. Laguna farmers did 
not connect the immatures of mosquitoes with the blood feeding adults (Nazarea-Sandoval 
1991). Mayans also did not link the butterflies with caterpillars and recognized many of the 
leaf feeding stages and generally disregarded the adult stage (Nazarea-Sandoval 1991). This 
is evidence that folk science is for the most part applied science and rarely truly theoretical.  

5.1.8 Familiarity due to control efforts 

 
Handpicking insects used to be a more popular method of insect pest control before modern 
pesticides appeared (Litsinger 1994). In Japan and Korea, rice farmers regularly removed 
deadhearts along with the stemborer larva from rice fields to limit their spread. Special nets 
were made to collect caseworm larvae. Large lepidopterans were removed by hand from the 
foliage.  
 
In other places mass campaigns were undertaken to hand remove insects during outbreaks 
such as occurred in the mid-1980s in Java when the white stemborer suddenly emerged as an 
epidemic pest. School children were trained to hand remove moths and egg masses from 
seedbeds. Consequently most farmers were able to readily identify moths (97%) and egg 
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masses (96%) in a study conducted during the epidemic (Rubia et al. 1996). According to 
Rubia farmers generally are unaware of stemborer egg masses and if asked in the field to 
explain what they were had no idea.  

5.1.9 Food items or insects as toys 

 
Some insect pests are more recognized and tolerated because they are collected for food such 
as the mole cricket in Ilocano areas of the Philippines. Special collecting baskets are made for 
this purpose where mole cricket is considered to be a delicacy. Grasshoppers and locusts are 
gathered from rice foliage for the same reason. White grub adults as well are delicacies in 
Batangas and in Mindanao and are shaken from trees, collected, and deep fat fried. Rats in 
NE Thailand are eaten but not in C. Thailand as in the latter they are considered as pests 
while in the former location they are not (Brown and Marten 1986).Strings are tied to the 
adults by children to swing around in the air giving the insect its common name of ‘toy 
beetle’ (Litsinger et al. 1983). 
 

5.1.10 Ranking by importance 

Questionnaires 

 
In KAP questionnaires farmers were asked to name insect pests that occurred in each growth 
stage based on their observational experience in the area. Farmers were first asked to focus on 
the seedbed and recall all the insect pests they knew that fed on seedlings. Then the farmers 
were asked to shift to the vegetative stage in the field and finally in the maturing stage of rice 
to name pests from each. After the list was completed the pest names were read back and the 
farmer was asked to rank the top ten in terms of importance on a scale beginning with 10, for 
the most important, 9 for the next, etc. The average rating for each pest produced the 
‘importance value’ for all insect pests in the site (Litsinger et al. 1982). The frequency of 
mentioning each pest was also ascertained. 
 
Waibel (1986) used a different system in his interviews and asked the farmers to rank their 
insect pests which rankings were averaged over five sites to produce the following list: 

1. Stem borers 
2. Defoliating armyworms 
3. Brown planthopper 
4. Leaffolders 

 
Stemborers were regarded as the most important pest group in the wet season and brown 
planthopper in the dry season in Nueva Ecija but not the other sites. Scientists also agreed 
that stemborers cause the greatest yield loss among all insect pests of rice in the Philippines 
based on yield loss studies (Savary et al. 1994, Litsinger et al. 2006a). Defoliating 
armyworms, however, are much less important generally speaking. But this term may include 
other defoliating pests attacking in the vegetative stage that are termed aksep. It is surprising 
that rice bug was not considered more important. Farmers generally rate it higher, although 
scientists would agree with a low ranking as its importance is more psychological than real 
(Litsinger et al. 1998). Modern rices produce many more grains per area than traditional rices 
thus its impact is diminished. Also a number of fungal diseases cause spotting on the grains 
called ‘dirty panicle’ that farmers confuse with those caused by rice bug increasing its 
perception of being more important than it is (Lee et al. 1986). Unpublished insecticide trials 
by us to specifically control the rice bug did not lead to a yield increase. The only time that 
losses were documented was on the IRRI experimental station under extremely heavy 
infestations of > 10/m2 which occur very infrequently. 
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In questionnaires used in the Philippines, rainfed wetland farmers clearly assign greater 
importance to epidemic pests over chronic pests which is understandable (Litsinger et al. 
1980). Chronic pests such as stemborers cause yield loss season after season whereas 
epidemics can cause harvest failures in one in ten years. In Iloilo and Pangasinan provinces 
on rainfed wetland rice, epidemic pests also were more greatly valued, ‘hoppers’ in the 
former and tungro in the latter site. Whereas in a dryland rice site in Batangas province 
farmers were more concerned with termites and ‘hoppers’. The ‘hopper’ in this case was 
whitebacked planthopper that became moderately numerous but no significant yield loss 
occurred on traditional varieties (Litsinger et al. 1987). Their moderately high number was 
the result of the high rate of nitrogen farmers applied to dryland rice (110 kg/ha). Researchers 
dismissed termites as important but placed more emphasis on other soil pests such as white 
grubs and ants. White grub larvae consumed the roots and killed rice seedlings whereas ants 
removed seed to reduce the stand (Litsinger et al. 1980). Farmers have learned to compensate 
by overseeding. 

Target pests for insecticide applications 

 
Another method of assessing the importance of insect pests is to quantify the percentage of 
insecticide applications directed at specific pest groups. This was done in two sites in the 
Philippines over 14 rice crops. Both sites have higher insect pest incidence than the national 
average. The first site Zaragoza in Nueva Ecija province is at the end of a large irrigation 
system and thus fields are planted asynchronously, whereas Koronadal in South Cotabato 
province is an area with artesian spring irrigation systems where farmers grow five crops in 
two years. Over a third of the applications (20.5% + 16.5%) were directed at defoliating 
pests, occurring at the vegetative stage as part of the aksep syndrome (Table 3). Leaffolders 
represented the next most important target pest group receiving 15% of applications were 
mainly in the flag leaf stage. The third most important group occurred during ripening with 
the rice bug (9% of applications). Leafhoppers and planthoppers totaled 16% of applications 
which is surprising because the varieties grown in the two areas are modern rices which are 
resistant to the green leafhopper Nephotettix spp. and brown planthopper. Other pests were 
less targeted. A few farmers sprayed when they saw ladybeetles, which are beneficial insects. 
An extensive list of targeted insect pests for insecticide application is presented in Bandong et 
al. (2002). Most of the targeted insect pests were chronic pests which are also discussed in 
detail in Litsinger et al. (2006 a, 2006b, 2006c) for stemborers, whorl maggot and defoliators, 
and leaffolders from farm record keeping data from four sites in the Philippines. Farmers 
base decisions on seeing insects and select the more mobile and thus more readily seen 
planthoppers, leafhoppers, and moths. The least observable insects (whorl maggot, 
defoliators, and leaffolders) were monitored by noting their damage. Rapusas et al. (1997) 
and Heong et al. (2002) produced similar lists in Laos. 
 
6. Estimates of yield loss 

 
For yield loss perceptions, some researchers are hesitant to askfarmers as they doubt that 
farmers could estimate losses accurately, although percentages are proffered when asked. 
Conelly (1987) stated that even a researcher could not make accurate estimates so he did not 
report farmers’ responses. But we feel that while it is true that farmers probably cannot 
estimate accurately, it is important to know farmers’ perception of losses, as such 
understanding shapes attitudes and control decision making. Kenmore et al. (1985) and 
Heong and Escalada (1999) noted that farmers overestimation of losses attributed to insect 
pests is a common misperception leading overuse of insecticides. 
 
Losses in Malaysia were estimated realistically by 44% of the farmers interviewed to be < 0.6 
t/ha with 56% stating higher levels and a small number of farmers (3%) even placing losses > 
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3 t/ha (Heong 1984). Leaf feeding insects were believed to cause high yield loss by 86% of 
farmers, while 9% disagreed, and 6% had no opinion.  
 
Farmers in the Ivory Coast astutely stated that a number of factors affect losses from insect 
pests such as soil type, soil fertility, presence of standing water, type of forest vegetation, 
presence of weeds, and presence of termite mounds (Adesina et al. 1994). Farmers’ 
awareness becomes more profound in that they know termites become more abundant during 
drought when more mounds are formed which in turn exacerbates loss. Highest losses 
measured in yield loss studies in the Philippines on irrigated rice occurred with a combination 
of drought and stemborer attack (Litsinger et al. 2005). Ivory Coast farmers further stated that 
estimates of losses are highly variable, and a large number (63%) even said losses were not 
important and put greater credence on insect pest abundance during specific crop growth 
stages.  
 
Palis (1998) reported that farmers in C. Luzon felt that, if they did not use insecticide, losses 
would be 20%. Waibel (1986) found farmers overestimated losses giving figures from 25-
50%, which is very high, probably by remembering outbreaks more than average years. But 
crop loss assessment is difficult for farmers as the yield loss-pest density equation is highly 
dynamic: on the one hand modern rices have the capacity to compensate from high levels of 
damage but need optimal growing conditions to do so while multiple stresses exacerbate loss 
(Litsinger 2008b). Farmers expect high losses to occur if they do not use insecticides. Data 
from four irrigated sites in the Philippines using the insecticide check method determined 
losses were 13% or 0.62 t/ha as an average of 68 crops from 1981-91 (Litsinger et al. 2005). 
This would be a high estimate if extrapolated for the Philippines as a whole, as two of the 
four sites, as mentioned, were above average in insect pest infestation. 
 
Javanese farmers correctly believed that the greater the infestation level the greater the loss 
(Rubia et al. 1996). They, however, overestimated the loss. Most expected damage from the 
white stemborer to be 1 t/ha. But they are ignorant of the concept of crop compensation, and 
losses were considerably less based on field trials.  
 
 

7. Knowledge of pest ecology 
 
Farmers’ understanding of pest ecology is mixed. In Kalimantan in a detailed study by an 
anthropologist, farmers showed insightful knowledge of pest ecology and said rice bug was 
more abundant when wet planting season is preceded by a long dry season (Watson and 
Willis 1985). Farmers knew that both nymphs and adults suck unripe grain. They said mole 
crickets live in moist but not flooded ground and they are less severe in years when onset of 
rainy season is abrupt. Despite the conclusion reached by Björnsen Gurung (2003) Nepalese 
farmers correctly concluded that rice bugs underwent a dormant period between rice crops in 
forested areas. 
 
Most Javanese farmers interviewed believe white stemborer moths migrate to their fields 
from neighbors’ fields (34%) or nearby villages (19%) or districts (23%) (Rubia et al. 1996). 
Other responses were in declining order: carried by wind/attracted to light, from infested 
plants, carryover from last season, due to weather, seasonal, and do not know (3%). They 
found that rice farmers did not know white stemborer passes the dry season in the stubble. In 
the Philippines, farmers in Iloilo encountered in the field were able to show us white 
stemborer larvae aestivating in the crowns of stubble in the dry season. They proudly split 
open the plants to show us the larvae.Some Filipino farmers know that because caseworm 
larvae float within rolled up leaves on water they enter with the irrigation water, but few 
farmers understand that most pests enter by aerial movement (Bandong et al. 2002).  
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7.1 Knowledge of arthropod natural enemies 

 
Rapusas et al. (1997) translated the term natural enemies into “arthropods in the field that did 
not damge rice” does not convey the idea of a natural enemy. There are many arthropods in 
rice fields which call the aquatic habitat their home but neither feed on rice nor kill pests. Still 
the idea was grasped and farmers responded with names like spiders, damselflies, 
dragonflies, preying mantis, ground beetles, frogs and wasps. Most farmers acknowledge that 
they have seen insect pests trapped in spider webs or know that dragonflies eat insects in 
flight. Some 69% of Sri Lankan farmers interviewed knew the concept and existence of 
natural enemies in rice (van de Fliert and Matteson 1990). Birds (73%) and dragonflies (23%) 
were most mentioned. Knowledge about predatory and parasitic arthropods, however, was 
slight. On the other hand, 22% of the same farmer population believed that all insects in the 
field are harmful, while just 55% disagree with this statement. In Java it ducks are popular 
and are herded into rice fields to control pests (Brown and Marten 1986). 
 
All farmers surveyed in Guimba (n = 30) could name a natural enemy of insect pests with 
spiders (80%) heading the list followed by frogs (70%), birds (40%), fish (6%), and ants 
(3%). The farmers believed that all groups except birds would be adversely affected by 
insecticide usage in the fields. In the rainfed wetland area of Solana in the Cagayan Valley, 
most farmers (93%) named a natural enemy, with spiders (87%) heading the short list 
followed by frogs (53%) and birds (18%) (Litsinger et al. 1982). In three rainfed rice sites, 
only 70% of farmers could name natural enemies listing birds, spiders, frogs and dragonflies 
(Litsinger et al. 1980). In Claveria 85% of dryland rice farmers could name 1-2 natural 
enemies with birds (72% of farmers), cats (22%), chickens (20%), reptiles (12%), spiders 
(8%), frogs (3%), and dogs (2%) mentioned. Some 60% said insecticides would poison them. 
Many Filipino farmers do not realize that insecticides will negatively affect friendly 
arthropods (Palis 1998). 
 
Bentley’s (1992a) experience with Honduran farmers was highly similar to that of studies in 
the Philippines and elsewhere in Asia. Farmers are generally unaware of the existence of 
most natural enemies except for the larger and more conspicuous types. A farmer said that 
stored grain ‘generates’ weevils about the size of a pinhead and then they grow to their full 
size. But the insect the farmer identified was actually a beneficial parasitoid wasp. When 
asked to list beneficial animals, Honduran farmers responded by naming spiders and some 
vertebrates such as birds and toads. They have seen spiders trapping moths in their webs 
(Bentley 1989).In the Philippines, untrained farmers respond by naming birds, spiders, frogs, 
or dragonflies as larger predators (Litsinger et al. 1980). None knew of parasitoids or smaller 
predators (Nazarea-Sandoval 1991). A more recent study showed that 60% of C. Luzon 
farmers believed that all insects were harmful despite one-third of them acknowledging the 
presence of beneficials (Palis 1998). Tharu farmers in Nepal could not recognize or name any 
parasitoids or beneficial predators (Björnsen-Gurung 2003). Spiders were considered harmful 
due to their irritating urine. Praying mantis are said to attack children and tear out their eyes. 
Mud wasps that collect larvae for food for their young are seen to be abducting children that 
they will turn into their own kind. Insects that make noise are said to be crying for food or are 
expressing joy. 
 
Farmers often spray when they see some insects in the field whether they are pests or not. 
Some spray when they see dragonflies and tear down spider webs (Matteson et al. 1994). In 
Laotian farmers named spiders, dragonflies, beetles and wasps (Rapusas et al. 1997) while in 
Cambodia farmers sprayed when they saw these beneficials in their fields (Jahn et al. 1997). 
Many Chhattisgarhi farmers interviewed also thought spiders, dragonflies, and bees were 
pests. In Laguna Philippines, farmers believed that ‘rice spiders’ at times spin cobwebs so 
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thick that the leaves stick together and fold up and the plant causing yellowing of the leaves 
thus consider them as pests (Nazarea-Sandoval 1991). What the farmers described was the 
egg mass cocoon or shelter that spiders make. Farmers are generally less aware regarding 
natural enemies but most recognize some larger ones such as web building spiders and 
dragonflies. The Laguna farmers hardly had any recognition of certain arthropods as being 
beneficial in checking pests. Lady beetles, spiders, and dragonflies were perceived as 
children’s playthings. 
 
Ladybeetles are normally considered as pests as farmers see the adults and larvae feeding on 
pollen (they do not know that rice self-fertilizes within the flower thus the external pollen is 
superfluous) (Bandong et al. 2002). But farmers observe them feeding on the grains and 
believe that seed set will decline. As most Filipino farmers grow vegetables they are also 
familiar with phytophagous ladybeetles such as Epilachna philippinensis thus it is easy to see 
why some think ladybeetles damage rice plants. Leyte farmers also targeted ladybeetles as a 
pest (Heong et al. 1992). In a survey by Heong et al. (1994) found that 5% of insecticide 
applications by Leyte farmers targeted ladybeetles. A similar result occurs in the Philippines 
(Table 3). In addition most farmers in Hunan, China believe ladybeetles are pests of rice 
(Shao et al. 1997). 
 
In another study based on a questionnaire C. LuzonC. Luzon, Philippines farmers named 
spiders, dragonflies, and grasshoppers as friendly (Rola and Pingali 1993). Grasshoppers 
were probably confused with katydids which is mistaken for a grasshopper. The large species 
Conocephalus feeds on insect pests conspicuously and can eat entire stemborer egg masses, 
hairy mat, and all (Rubia et al. 1990) but it is an omnivore and will eat developing rice grains 
(Barrion and Litsinger 1987). 
 
Rola et al. (1988) concluded that farmers could not differentiate between pests and natural 
enemies and 31% of respondents thought all arthropods in a rice field were pests. An 
interesting response came from similar farmers in C. Luzon during a training activity which 
included collecting with a sweep net. The collection was placed in a large, clear plastic bag 
which boiled with buzzing insects. Upon seeing this the owner of the field wanted to go home 
to fetch his sprayer and treat his field immediately. Similarly the attitude of most Honduran 
farmers is all insects in a crop are harmful (Bentley 1989). This viewpoint is held by many 
farmers in surveys (Heong et al. 2002). 
 
8. Evaluation of control practices 

 
The results from a KAP study in Kenya from farmers tilling traditional rainfed cropping 
systems would parallel the effort of trying to improve rice culture in unfavorable 
environments (Conelly 1987). There, insect pests among all constraints that face the farmers, 
are far down the list in importance. Most traditional farmers do not consider insect pests to be 
important. Traditional systems are subsistence systems and do not generate much cash for the 
farmer to invest in inputs or hired labor thus there are few options against insect pests. 
Drought can also affect the crop so risks from investing in inputs are high. Genetic resistance 
which is common for irrigated rice varieties is focused on epidemic pests which will not be of 
much importance in single rice cropping. But few farmers used insecticides and lacked 
knowledge on how to apply them. Many said chemicals were too expensive. Thus farmers are 
willing to tolerate losses. Botanical insecticides along with mechanical methods such as 
killing stemborer larvae by hand or uprooting heavily infested plants were more preferred. 
Many farmers have alternative income from fishing and livestock. Only when a market is 
available and a high price is offered would they be tempted.  
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It was recommended in Kenya for farmers to burn stalks as they harbor stemborer larvae but 
the straw is used as fodder in the dry season (75% of respondents) or fuel (48%) or for 
construction of granaries (56%) (Conelly 1987). Early planting was also recommended but 
many farmers (60%) perceived that pests become more abundant not less, especially birds. 
Erratic rains make early planting risky and it is too costly to replant. Many felt that insect 
damage is only serious during droughts. In addition heavy rains wash off insects. Farmers 
need early rain for land preparation. In such cases getting farmers to accept IPM will be 
difficult. Recommendations for cultural control of rice insect pests based on early plowing 
after harvest to kill stemborers and synchronous planting were criticized by an anthropologist 
as being unacceptable to farmers (Goodell et al. 1992). 
 
8.1 Genetic resistance 

 
Filipino farmers along with a large majority of their Asian neighbors in favorable irrigated 
areas have overwhelmingly adopted modern rice varieties (IRRI 1985), even in regions with 
weak extension services. From the first modern rices developed at IRRI, insect pest resistance 
was bred into them as a pre-condition before release (Khush 1977, 1989). IR5 and IR8, the 
first modern rices, were moderately resistant to green leafhoppers (Heinrichs et al. 1985). 
IR36 came some years later and became the most popular rice variety ever developed in 
terms of area sown, and was rated resistant or moderately resistant to green leafhoppers (3 
species), brown planthopper (3 biotypes), and stemborers (2 species). The large record 
keeping survey in four sites in the Philippines conducted by us from 1981-91 in four sites 
found modern cultivars grown in 97% of all rice crops planted with only 3% being traditional 
tall types (Table 4). Farmers planted traditional varieties in flood prone areas or for specialty 
foods. The survey showed Philippine Seed Board approved varieties were sown by 81% of all 
farmers when averaged over all crops, followed by 16% unapproved cultivars with 9% being 
named and 7% numbered by farmers.  
 
Over the decade surveyed, farmers planted 179 different rice cultivars of which only 19% 
were approved varieties, while 26% were non-approved named cultivars, 47% were 
numbered cultivars, and 3% traditional varieties. All of the approved varieties would have 
insect pest and disease resistance, while this would not necessarily be true for the others. The 
reason that so many non-approved cultivars were adopted by farmers was their desire to find 
rices that yielded even more than the approved ones. The government cannot regulate seed 
distribution and many enterprising locals contracted with farmers to grow cultivars pinched 
from variety trials hoping that these would be named. Those that were not were still sold to 
eagerly awaiting farmers. These businessmen capitalized on farmers’ willing acceptance of 
new varieties and desire to continuously improve yields. Varieties with higher numbers were 
considered better. A decade earlier an unimproved numbered line ‘1561’ became popular 
among C. Luzon farmers but was susceptible to green leafhoppers and was one reason put 
forward why a tungro epidemic emerged. 
 
Resistant varieties when grown widely can have a significant population depressing effect on 
insect pests. In the 1990s brown planthopper once again became a rare insect in the major 
rice bowls of the Philippines with the widespread acceptance of IR64 and related varieties. In 
Chhattisgarh, India which during the 1980s was devastated by gall midge has over recent 
years been deprived of the pest in many areas thanks to the wide adoption of resistant 
varieties such as Mahamaya, released in 1994 by Indira Ghandi Agricultural University in 
Raipur (R.K. Sahu personal communication). 
  
There were differences between Philippines survey sites in the prevalence of unapproved 
lines, as in Zaragoza, Calauan, and Guimba released cultivars represented 44, 49, and 60% of 
cultivars, respectively, while in Koronadal 70% were numbered non-approved cultivars. Over 
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all sites, crops and seasons, IR64 was the most popular cultivar, averaging 20% of all fields 
sown followed by IR60 (12%) and IR42 (7%). The most popular cultivars differed within 
sites. IR36, IR42, IR52, IR64 and Agoo were the most popular cultivars in Zaragoza. Agoo 
and Ri10 were particularly popular for direct seeded rice in the wet season and IR36 in the 
dry season also for direct seeded culture. IR60, IR64, and IR66 were most popular in 
Guimba. C3, a variety developed by the University of the Philippines, was popular for direct 
seeding in the dry season. In Koronadal IR60, IR62, and “90” were the most popular 
cultivars. Many other numbered cultivars were popular in Koronadal as well. IR42 and “90” 
were more preferred in the second crop. In Calauan IR42, IR62, IR64, and C1 were the most 
popular cultivars. IR42 was more preferred in the wet season and IR64 in the dry season. 
Named and numbered cultivars were quite location specific. Malagkit was the most popularly 
grown traditional cultivar is glutinous and is used in making sweets for festive occasions.  
 
The survey also showed there was a wide range between sites as to the percentage of farmers 
planting more than one rice cultivar in a given crop season. Highest percentage was in 
Calauan where 57 and 52% of farmers respectively planted an average of 2.1 cultivars 
(maximum of 5) per crop in the wet and dry seasons. In Koronadal farmers almost always 
planted only one rice cultivar per crop (average 1.0 cultivar/crop, range 1-2), while Guimba 
farmers averaged 1.3 (range 1-4), and Zaragoza farmers 1.6 (range 1-6). Planting more than 
one cultivar per season is seen as a risk avoidance mechanism, although some farmers will 
plant a better tasting variety for home consumption with another higher yielding cultivar for 
sale. 
 
Genetic resistance is directed against epidemic-causing insect pests such as the brown 
planthopper and green leafhopper. Both of these insects transmit virus diseases thus are 
normally controlled by targeting the vector. In addition there is also some limited resistance 
against the omnipresent stemborers (Chaudhary et al. 1984). Breeders using pyramiding 
techniques can only incorporate so many resistant genes in a new cross while still 
maintaining high yield and other desirable qualities. Each gene generally only affects one 
pest. Genetic resistance in a single variety only has resistant genes to at most three insect 
pests and three to four diseases, that means placing some six or seven genes in a new cross. 
Breeding is much like juggling as the ‘juggler breeder’ in this analogy can only keep so many 
objects in the air at any one time, upon adding another one in the air would fall out. 
 
Host plant resistance has been performed by traditional agriculturalists for millennia through 
selection of seeds from the best performing plants. The world gene bank for rice has over 
80,000 land races. In Solana in the Cagayan Valley, Filipino rainfed wetland farmers, 
planting predominantly traditional tall rices, stated that such varieties had ‘general insect pest 
resistance’ (Litsinger et al. 1982). In another study, again with rainfed farmers in three 
locations, farmers also believed that traditional varieties were resistant to ‘all insect pests’ 
(Litsinger et al. 1980). Despite such statements, most traditional varieties in greenhouse trials 
have been found susceptible to almost all insect pests and diseases. Their low yield and non 
response to inorganic fertilizers has led farmers and others the conclude that such varieties 
are ‘resistant’. Insect pests do poorly on these cultivars because of their low nutritive status (= 
low yield). Few farmers apply inorganic fertilizer to these varieties which is known to 
increase insect pest abundance (Litsinger 1994).  
 
Traditional farmers have developed their own methods of minimizing pest damage using 
genetic resistance. Indonesian dryland farmers in Indramayu, Lampung province S. Sumatra, 
in a highly risky environment of uncertain rain and vulnerability to insect and vertebrate pests 
as well as diseases, will sow up to ten local varieties in a field. Through interviews, we 
learned farmers were able to explain the qualities of each cultivar. Varieties differed in 
maturity so that in a year of early rains, the early ones will mature, while in a good year the 
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longer maturing varieties will give highest yield. Some have different rates of resistance to 
blast and by mixing them will temper the rate of attack in the same way as using multi-lines. 
Their goal is yield stability as farmers cannot endure a year with no harvest from a long 
drought. 
 
Most farmers when asked to choose qualities of a rice variety opt for high yield with pest 
suppression qualities lower down in priority. Although the farmers know that resistant 
varieties reduce the need for insecticides, a survey in Sri Lanka found 50% of respondents 
were skeptical about the high yielding qualities of such varieties (van de Fliert and Matteson 
1990). In C. Luzon Palis (1998) found that pest resistance was not a major factor in selecting 
a variety. In Claveria, a farmer survey of dryland farmers placed high yielding potential (72% 
of respondents) and good taste (58%) above ‘general pest resistance’ (57%) as desired 
qualities in selecting rice varieties (Table 5). A further 3% of farmers valued specific 
resistance to blast disease. Thus pest resistance was a sought after characteristic for more than 
half of the farmers. The most popular dryland traditional varieties have resistance to blast 
disease in contrast to wetland environments where disease resistance is less important 
(Arraudeau and Harahap 1986). 
 
The survey also showed general pest susceptibility (38%) topped the list for the main reason 
farmers gave for changing rice varieties (Table 6). Susceptibilities to blast and birds were 
lower in the list as specific pests. Some 8% of farmers mentioned that repeated planting of 
the same variety would cause it to lose resistance over time, although they gave no 
explanatory reason. But some 4% did not believe this was a reason. Still this concept is 
widespread among rice farmers worldwide and due to their seed selection methods they 
cannot maintain good quality seeds over time due to crop mixtures, uneven maturity, and off 
types thus must periodically seek a new and more pure source, either certified seed or from a 
neighbor that has an exceptional crop. 
 
Many farmers believe long awned cultivars are resistant to rice bug. This was tested in 
greenhouse trials and found to be not true (Litsinger et al. 1998). One can see that perhaps 
anthropomorphically speaking that farmers would believe that long awns interfered with 
feeding. But rice bugs fed equally on varieties with and without awns. Watson and Willis 
(1985) found that Kalimantan, farmers select resistant rice varieties against rice bugs that 
have even maturation of panicles and a thick hull. The former quality would be very useful 
while the latter would not as rice bugs insert their mouthparts through natural openings in 
maturing grains and do not drill through the hull as is common with pentatomids 
 
Surveys of farmers in a number of Asian countries revealed that while most farmers 
understand the concept of host plant resistance, within a region, they are inconsistent in 
explaining what pests are affected by a particular variety. The record keeping survey team in 
the Philippines asked farmers in two irrigated rice sites to name rice varieties which they 
believed had resistant properties against rice pests and to name the pests. Most farmers (73-
86%) named predominantly modern rices bred at IRRI. Most of the responses stated the 
generalized term ‘hoppers’ to mean planthoppers and leafhoppers. While this is true, a better 
answer would have been brown planthopper and green leafhoppers as for other species, 
notably whitebacked planthopper, there is no resistance except in IR60. Both of the sites 
(Koronadal and Guimba) have had epidemics of hoppers and virus diseases such as tungro. 
Tungro was mentioned by some farmers but hoppers was the term most used. It is interesting 
that ‘pests in general’ was so commonly mentioned for IR varieties which is not supported by 
field evidence. However this term was most used in Koronadal which is a site with the most 
unapproved cultivars so perhaps farmers were making this distinction as unapproved cultivars 
would have higher pest incidence. Also interesting is that other pests such as rice bug, worms, 
and moths were mentioned which also would be difficult to defend. A survey of farmers in 
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Leyte said varieties were resistant to rice bug, armyworms, cutworms, and stemborers. In 
only the latter case would breeders and entomologists agree (Escalada and Heong 1993). For 
stemborers, most IR varieties have some modest level of resistance which generally is less 
discernable at the field level. Extension services at the time of the survey were weak thus 
farmers were not well trained in knowing what pests were resistant in the various varieties. 
On the other hand, there have been so many varieties released over the past two decades that 
only an expert would be expected to know the resistance spectra for each variety, thus the 
farmers’ assessment is good. 
 
Farmers were then asked what they believed the basis of the resistance was due to. The most 
common answer from informal meetings with irrigated rice farmers is that resistance is 
morphologically based. This was confirmed in the Claveria study where half the farmers in 
the survey had an opinion on a mechanism. The most common was that the stems were hard 
(25% of responses)(50% of farmers responded) as the basis for insect pest resistance 
therefore not be eaten or bored into. There is some credulity in the belief of hardness as silica 
is known to be actively accumulated by rice plants which acts particularly against stemborers. 
As rice grows it packs cells with silica molecules to give strength and pest resistance to tillers 
(Bandong and Litsinger 2005).   
 
A few Claveria farmers in the study came up with astute replies of antifeedants (8% of 
responses) and tolerance (2%) as mechanisms. There is evidence of ovipositional deterrent 
chemicals in rice varieties against stemborers (Chaudhary et al. 1984) and tolerance is a well 
known coping mechanism of modern high tillering rices (Litsinger et al. 2006a). Some 
Chhattisgari farmers believed gall midge resistance was due to the slippery surface of the 
plants which did not allow eggs to adhere. This answer, although remarkable in the depth of 
the thinking, is not correct. 
 
Marciano et al. (1981) and Heong et al. (1995a) concluded that because farmers did not 
understand what pests are negatively affected by resistant varieties they sowed, that they 
oversprayed. But when one looks at the insect pests that farmers target, most of them were 
not those that resistance checks (Table 3). Farmers in both Koronadal and Zaragoza targeted 
mostly (82%) chronic pests whereas resistant varieties are designed to prevent epidemics 
from brown planthopper and green leafhopper targeted by only 10% of applications. Our 
research using the insecticide check method (Litsinger et al. 2005) has shown that there is 
economical yield loss from these chronic pests but it is spread evenly over the three main 
growth stages: vegetative (5%), reproductive (5%), and ripening (3%) making it 
uneconomical to protect with insecticides. If all of the loss occurred in one growth stage then 
protection by insecticides may be more economical.But the farmers’ low insecticide dosage 
does not provide the killing power necessary to recover such low loses from modern rice 
varieties.  
 
On the other hand, modern high tillering varieties are highly tolerant if managed well 
agronomically, thus the farmer is better off spending his scarce resources on crop 
management practices other than insect control. The ‘farmers’ practice’ has led to economic 
returns in some situations such as when the crop is under stresses from other causes as well 
(Litsinger et al. 2005). The crop then compensates from not only the lowered pest injury but 
also from some of the other stresses. Still the farmer is better off tackling the other stresses 
such as weeds than to attempt to control insect pests with insecticides. The negative effects of 
insecticides including killing natural enemies and endangering the farmer and the 
environment normally override the slim potential benefits. 
 
The Sri Lankan farmers who named brown planthopper resistant varietieswere from the dry 
zone where there have been past outbreaks (van de Fliert and Matteson 1990). At the time of 
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the survey there were three insect pest resistant varieties to brown planthopper or gall midge. 
One brown planthopper resistant variety was very long maturing and less useful. They 
concluded (and we support that conclusion) that most farmers need to become more aware of 
the importance of the relation between choice of variety and pest control. More knowledge 
about existing resistant varieties is required of farmers to be better managers and decision 
makers.  
 
8.2 Physical or mechanical control 

 
Physical and mechanical control methods are quite commonly practiced particularly within 
traditional systems (Litsinger 1994). Many of them were developed before the era of modern 
insecticides and are both labor intensive and practical. In some areas of Asia, field labor is 
still prevalent thus many of these methods can be economically used. In a survey in rainfed 
areas of the Philippines, 84% of farmers that said they handpicked insect pests at least on one 
crop (Litsinger et al. 1980). Marciano et al. (1981) found 38% of Laguna farmers hand picked 
stemborer larvae and moths. In Kalimanatan farmers net rice bugs from rice fields (Watson 
and Willis 1985). In 35% of dryland rice farmers in Claveria stated that they handpicked 
insects as a control method when prompted by the interviewer (Table 7) whereas only 2% 
mentioned this practice when asked to list control methods only by recall (Table 8). Some 
5% of farmers used light traps to capture rice bugs. 
 
Grasshoppers and crickets are collected in community-wide hunts by hand and with nets in 
some rice growing villages of Cambodia. This method appears very effective (Jahn et al. 
2007) with the benefit of using them as fried human food, fed to farm animals, or used in 
compost. Discussions with farmers in Thailand and Laos indicated that trapping provides 
adequate control of crabs, but Cambodian farmers report that trapping does not control crabs. 
Crabs are pests in that they tunnel into rice bunds causing loss of water, thus are considered 
serious threats. 
 
In a PRA survey in Chhattisgarh India, farmers stated a common indigenous practice was to 
store rice seed in airtight clay containers (kothi) covered with a special mud from Pakistan 
(multani miti) that has water sealing properties (IGAU 1997). While this would physically 
prevent stored product insect pests from locating the grains it will not kill any that entered in 
the field thus the grains must be air dried periodically and exposed to the heat killing sun. 
 
8.3 Cultural controls 

 
Rice farmers are very good at developing cultural control measures which also form part of 
normal crop husbandry that have negative effects on insect pests and thus are dual purpose 
(Litsinger 1994). The most detailed listing of cultural control practices elicited from rice 
farmers comes from Guimba an irrigated site in C. Luzon rice bowl. The 30 farmers 
interviewed came up with eight cultural control methods (Table 9). The most commonly used 
was rouging or removing of infested plants and was used to reduce the spread of tungro 
(83%) although one farmer mentioned removing stemborer infested whiteheads which is also 
a mechanical control measure. In Laguna, Marciano et al. (1981) reported that 94% of 
farmers rouge virus infected plants and whiteheads. The former is a recommended practice 
while the latter would have minimal effect. Some 60% of Guimba farmers mentioned 
planting synchronously with their neighbors for insect and vertebrate pest control which is a 
viable practice. 37% of the farmers correctly stated the beneficial effect of diluting the 
damage among the neighbors rather than killing the pest. Draining fields is a recommended 
control practice against brown planthopper and caseworm (Litsinger 1994). Plowing soon 
after harvest is recommended against weeds and stemborers and would have the added 
benefit of removing habitat from rats. Plowing under stubble is recommended more than 
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burning as the added organic matter fertility benefits the crop. The survey showed that 
farmers were aware of and used many non-pesticide control measures. The interviewer was 
able to compile such a long list by coaxing out the responses.  
 
In Claveria, few farmers mentioned cultural control practices by recall and without coaxing 
(Table 8). The only practices mentioned were roguing and sanitation. However when a 
second attempt was undertaken that mentioned the practices one by one, nine methods were 
elicited from farmers (Table 7). The interviewer used a hidden tape recorder to document the 
responses of farmers with the view that farmers would be more forthcoming with answers. 
This probably had less benefit in a site such as Claveria where staff lived in the town and 
farmers knew them. When prompted, 97% of the farmers said that early planting escaped 
seedling maggot damage which was affirmed by field trials (Litsinger et al. 2003). Farmers 
did not always associate cultural control practices with pest control as these operations are 
common crop husbandry. Very high rates of farmer adoption of cultural control practices 
emerged upon coaxing including field sanitation, crop rotation, early plowing of stubble, 
synchronous planting, roguing, overseeding, burning stubble, and wider spacing.  
 
The KAP survey in rainfed sites in the Philippines (Litsinger et al. 1980), noted 6% of 
farmers used at least one cultural control method. The most common were: 

1. Increased seeding rate (58%) 
2. Intercropping in dryland rice(46%) 
3. Crop rotation (34%) 
4. Time of planting (22%)  

 
Marciano et al. (1981) in irrigated Laguna found 86% of farmers used water management to 
control diseases and insect pests, 70% said removal of weeds controlled some insects, 38% 
stated low fertilizer usage decreased insects and diseases. In rainfed rice countries water 
management is also used for pest control (Fujisaka 1990). Farmers flood fields to control rice 
seedling maggot. These are wetland fields that are provided with supplemental irrigation 
from reservoirs in the monsoon season. Sandy soils are normally without standing water in 
the early growth stages allowing the Atherigona flies to invade. For rice hispa Dicladispa 

armigera, farmers drain fields. It was also concluded, however, that many pests had no 
control methods. For mole cricket, Kalimantan farmers plant in wetter areas, place seedbeds 
isolated from the previous year’s seedbed, and transplant in places that can be flooded 
(Watson and Willis 1985). These practices seem to be practical and effective.  
 
Synchronized planting among neighbors as a cultural control practice was known by 93% of 
Sri Lankan farmers surveyed but they say they were forced to follow this planting schedule 
due to fact that water delivery occurs by turnout areas thus all farmers within one turnout are 
obliged to plant together. 58% said they planted either early or late to avoid pests, but 
according to van de Fliert and Matteson (1990) this contradicts the synchronous planting 
need for planting at the same time. In fact this not true, synchronous planting works by 
diluting the pest infestation across all fields, whereas planting time is an escape mechanism 
where for various reasons pests are known to be in low numbers during a certain season. 
Early and synchronous planting would actually be two control practices that combined would 
give even a greater effect. Most farmers know the benefits of synchronous planting, for if 
they plant out of step, then insect pests, rats, and birds become serious problems (Litsinger et 
al. 1980). 
 
Many Sri Lankan farmers astutely perceived healthier crops to be more tolerant (ie. resistant) 
to pests (van de Fliert and Matteson 1990). Rainfed farmers in Sri Lanka try to cut costs by 
reducing urea by 1/3 to ½ which is a risk aversion strategy; at the same time such farmers 
should not waste their scarce resources on prophylactic insecticide applications and if they 



  39 
had funds should increase fertilizer rates to increase tolerance (Litsinger 1993). Cambodian 
farmers said they applied fertilizer to insect damaged areas (Jahn et al. 1997). 
 
In Kalimantan, farmers burn weeds in surrounding non-cultivated areas to control rice bug 
and time plantings so crops do not mature during March (Watson and Willis 1985). Burning 
weeds is not a good practice because it is also a habitat for insect pest natural enemies. Their 
objective is to reduce rice bug habitat on wild grasses but bugs are known to disperse long 
distances so this method would have little effect. Avoiding planting in a certain month must 
be known from experience thus should be effective. More important for rice bug control is 
planting among neighbors such that all crops mature at the same time. 
 
Notable cultural control methods have been developed by rice farmers by other crops in rice-
based cropping systems. Legumes such as cowpea and mungbean were relay planted into rice 
a week before harvest. Harvesters step on the seeds pushing them into the moist soil and no 
inputs are needed to be able to harvest up to 1 t/ha. Research has shown that the standing rice 
stubble left after harvest protected the legume crop against a wide array of migratory insect 
pests such as aphids, leafhoppers, beanflies, and thrips (Litsinger and Ruhendi 1984). IRRI 
has found that intercropping systems such as maize and legumes which encourage predators 
such as spiders which linger in a legume such as groundnuts at the base of maize plants 
(Litsinger and Moody 1976). However research has found that the controlling influence of 
the legume or wide spacing on maize borer was only effective in plots of 50 m2 or smaller 
(Litsinger et al. 1991). 
 
8.4 Biological control 
 
As stated earlier, genetic resistance can provide protection against at most 3-4 insect pests 
and for the rest IPM asks the farmer to rely on natural control and to bolster tolerance through 
adopting good agronomic practices. Only when other methods fail should insecticides be 
used as they disrupt beneficials which are Nature’s gift to the farmer. There is ample 
scientific evidence to support the beneficial effect of natural enemies in insect pest 
suppression on rice (Ooi and Shepard 1994). Way and Heong (1994) concluded that wetland 
rice has natural stability mechanisms, more than other crops.  
 
Rice farmers need to be aware need to be aware of a suite of interlinked concepts related to 
biological control to be able to efficiently manage their crop. After knowing the breadth of 
natural enemies they should know that their densities are sufficiently high that they can 
normally suppress most insect pest populations and that insecticides do them harm therefore 
precaution needs to be taken in making decisions whether to apply them or not. Misuse of 
insecticides can lead to secondary pest outbreaks and resurgence. Thus natural enemies need 
to be managed to foster their numbers as they are more effective than most insecticides. 
Bentley (1992a) found Honduran campesinos were generally unaware of the existence of 
most natural enemies except for spiders and some vertebrates such as birds and toads. This is 
the same result from the previously mentioned surveys mostly in Asia. Small scale farmers 
were thought to be unable to comprehend biological control because it was too esoteric 
(Glass and Thurston 1978). Many farmers perceive natural enemies as pests, even the 
presence of spiders would cause some farmers to spray. Thus IPM training programs place 
much effort in trying to correct this attitude. In farmer field school extension courses, farmers 
become highly captivated while learning of the existence of the wide variety of natural 
enemies present in ricefields and what pests they feed on (Ooi 1996). Farmers are encouraged 
to set up ‘insect zoos’ where they hold natural enemies with rice pests in cages to see if pest 
numbers decline. 
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8.5 Traditional practices 

 
Traditional practices are those that farmers develop using local materials and differ from 
cultural controls in that the methods used are not normal crop husbandry practices. Thurston 
(1990) concluded that traditional knowledge can be overvalued or romanticized but it would 
be a mistake to despise or ignore it. Indigenous crop protection practices according to Watson 
and Willis (1985) are often highly site specific, and practices do not exist for all pests and in 
all locations. Farmers carry out pest management in an ecological context as they often 
consider interactions of crop varieties, soil, water, and socio-economic factors. Their farming 
environment differs by location and on a seasonal and longer term basis; farmers’ responses 
are likewise variable and dynamic. Most farmers’ techniques aim at reducing rather than 
eliminating crop pests, and attaining satisfactory yields. The small-scale approach of many 
farmers contrasts markedly with the regional emphasis and single crop or pest emphasis of 
researchers and institutes.  
 
Many traditional insect pest control practices on rice are listed in Litsinger (1994). More 
traditional practices are followed by farmers cultivating in the marginal and risk prone 
environments than in favorable irrigated areas where modern rices and agro-chemical inputs 
dominate.  
 
Watson and Willis (1985) found that Kalimantan farmers in swampy rice environments 
burned fires to smoke out rice bugs as well as broadcast leaves of some fragrant plants 
(lemon grass) as control measures. For mole crickets some farmers broadcast table salt. In 
Claveria 22% of dryland rice farmers also practice smudging by burning old rubber tires and 
plastics to repel rice bugs (Table 8). Fewer numbers used a botanical insecticide, a bait to 
attract rice bugs, a homemade tobacco extract spray, and burning animal fats as a general 
repellant. The rice bug bait based on rotting protein is widespread in Asia (Dresner 1958). 
Even in an irrigated area where farmers practice modern rice culture 19% of Laguna farmers 
said they used baits and smudging for rice bug control (Marciano et al. 1981). In Cambodia 
farmers used salt against pests in general, ashes against caseworm, and smoke and bait 
against rice bugs (Jahn et al. 1997). 
 
The study in three rainfed areas of the Philippines predictably resulted in a number of 
traditional practices. Some 60% of farmers stated they practiced at least one traditional 
method (Litsinger et al. 1980). Ash from fire residues is placed as a barrier around migrating 
armyworm larvae or spread on the crop foliage against sucking insect pests. Smoke is burned 
for rice bug and other insect pests. Rock salt is placed in the soil to combat white grubs in 
dryland rice. Kerosene and soap are sprayed for other pests. 15% of Laguna farmers said they 
sprayed soap against hoppers (Marciano el al. 1981). 
 
Use of plant parts was common with some 13 plant species mentioned (Litsinger et al. 1980). 
Some 72% of Pangasinan farmers using Gliricidia branches pushed into the paddy for 
caseworm and whorl maggot control. Gliricidia sepium  is known to be resistant to termites 
and is used as a stand for orchids in people’s yards. In Batangas, 28% of farmers used Cordia 
sp. branches (a known medicinal plant) within or beside fields either to ward off or to attract 
pests (trap crop). Eleven other plant species are described in detail. 65% of dryland rice 
farmers in Claveria utilized plants as botanical pesticides in some manner as determined by 
guided questions. Six plant species were recorded with bamboo being the most prevalent 
(Table 7). Laotian famers mentioned Gliricidia and neem as botanical pesticides (Rapusas 
1997). In Laguna 44% of farmers said they used some kind of botanical insecticide for 
caseworm and other pests (Marciano et al. 1981). Ivory Coast farmers recalled a number of 
indigenous practices based on plants such as throwing either lemons into the field to repel 
insects or placing palm leaves on the ground (Adesina et al. 1994).Chhattisgarhi farmers who 
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say insecticides are ineffective against chitari banki use botanical insecticides from local 
plants in the nearby forests. They told us they harvest branches of the karra tree full of leaves 
which they place in the affected parts of their field (15 kg of leaves for 0.5 acre). The water 
turns black from the exudate from the immersed leaves. Another botanical is bantulasa 
medicinal plant. The dried flowers of the mahuawa tree can be used to soak up kerosene 
which is broadcast for chitari banki. Neem trees were also mentioned. Several botanicals 
were also used by Guimba farmers by directly placing the leaves in paddy water in areas 
affected by caseworm (Table 10). Again botanical insecticides such as neem have been 
popularized but these are extracts from the seed rather as the leaves themselves. Neem leaves 
are used by farmers to protect their stored grain in confined receptacles where their odor 
repels pests. Placing them in the field would greatly dilute their effect and we actually tested 
Gliricidia leaves against caseworm in the laboratory with no favorable result. Rock salt was 
used against tungro and caseworm with dubious effect. Cooking oil as a sticker and kerosene 
for caseworm control would produce the desired effect. Kerosene has been used throughout 
rice growing Asia by applying it as a film in paddy water (Litsinger 1994) and would no 
doubt be lethal. It is also phytotoxic to rice so it needs to be drained after a few days. 
 
One traditional practice of Ivory Coast rice farmers was hot water for termites (Adesina et al. 
1994). For rice hispa, farmers drain fields and apply a botanical product (Fujisaka 1990). In 
Cambodia crabs are controlled by botanical repellants (Jahn et al. 2007). In C. Luzon in an 
irrigated rice bowl where insecticides are the usual insect pest control practice, a survey of 
farmers found a surprisingly large number of traditional practices known by local farmers in 
Guimba (Table 10). The most commonly known is the use of detergent (40% of respondents) 
as a sticker for insecticides or directly sprayed to ricefields for caseworm and tungro control. 
Goodell (1984) mentions that in Zaragoza, a nearby area, where some farmers spray a 
laundry detergent. Moore et al. (1979) tested a number of detergents in the US against garden 
pests and nowadays soap products are popular for home gardeners for aphid control.  
 
 
 
8.6 Superstitious practices 
 
A fine line separates farmers’ knowledge from their beliefs. Much of farmers’ knowledge 
may appear to us as a belief or as a simple superstition. A credence embedded in local belief 
system is even more than knowledge due to the given supernatural sanction. What appears to 
be a silly story to the outsider is in reality to many farmers. This would be particularly true if 
pests for part of indigenous mythos of origin as with the Tharu tribe in Nepal where the rice 
bug was created by their god to damage rice thus requires control by means of a ritual 
(Björnsen-Gurung 2003).  
 
Rituals play important roles in the adoption of farmers (such as the Bontok of N. Luzon 
Philippines) to ecological constraints they have faced for generations (Prill-Brett 1986). 
Rituals emphasize the relationship between the human social world, the material world, and 
the supernatural world. Rituals provide reassurance, giving indigenous people a feeling that 
they have some degree of control in their continuous encounters with unpredictable natural 
phenomena. Rituals also structure the way people act with their environment on a sustainable 
basis. Ritual sacrifices are carried out to ensure good harvest. The bile sacs of chickens are 
examined and if the prognosis is not good a rest day is declared. Bontocs believe rest days are 
critical to minimize pest damage to the rice crop. Because each step of the cultivation cycle is 
synchronized throughout the village, delays at harvest allow pests (rice bug) to concentrate on 
late harvests to cause great damage. 
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Superstition is defined as a belief, practice, or rite irrationally maintained by ignorance of the 
laws of nature or by having faith in magic or chance and usually involves the supernatural 
and is often associated with rituals. In Uttar Pradesh, India women plow their fields semi-
naked to invoke rains. Such practices involve the power of certain actions, or avoidance of 
some actions, to diminish or deflect ill effects (of pests) and/or to promote the positive 
influence (pests go away). Farmers resort to such superstitious practices for pest control, 
often based in pagan religious observances that have lingered in people’s memories since 
ancient times. These are methods of last resort when farmers feel they have no other options 
and feel helpless under a situation of threatening yield losses from pests, that they could not 
otherwise control, and could lead to extreme hardships for their families. Farmers become 
desperate and few options are left except practices based in superstition. They invoke the 
powers of spirits of ancient pagan religions even though they practice more mainstream 
religions at the same time. At times they seek the assistance of local shamen. In Claveria, the 
richest source of such practices we found in the Philippines, some 53% of farmers when 
prompted admitted to using superstitious practices. These practices are presented in a 
hierarchical manner beginning with methods that are similar to traditional practices to 
increasing degrees of irrationality ending in the occult (Table 7). Many of the practices 
enumerated by farmers involve their knowing of them, but how many are actually pursued on 
a regular basis is hard to know.  
 
As is common in cultures worldwide, some rice farmers in the Philippines avoid planting 
during a full moon (Litsinger et al. 1980). Most (72%) say planting by the moon phase is 
followed. However there is no consistency in the practices which were said to lead to fewer 
pests and varied from planting during the third quarter (12%), full moon (10%), 3, 5 or 7 days 
after the full moon (2-7%), last to first quarter (9%), or except during a new moon (2%). 
Other methods employ luck. Farmers avoid unlucky planting dates with the number seven 
(Litsinger et al. 1980) or on death anniversaries of relatives (Altieri 1984). In Guimba 13% of 
farmers avoided unlucky planting days (Tuesdays and Fridays or Mondays in August). Some 
24% of Laguna farmers believe in unlucky planting days that if a crop were planted would 
risk high pest incidence (Marciano et al. 1981).  
 
The next set of practices are based on religious beliefs. The first are from Litsinger et al. 
(1980) where Catholic Filipino farmers have a priest bless seed for planting on Holy Saturday 
to ensure a good crop. Farmers recite prayers while circling the field to appeal to a higher 
power to spare their crop. In Laguna 21% of rice farmers recite prayers to seek avoidance of 
pest problems (Marciano et al. 1981). In Sri Lanka, a Buddhist country, religion only had a 
slight effect on farmers’ pest control practices, where 15% of respondents were Buddhists say 
that for religious reason they do not like unnecessary killing of animals including pests (van 
de Fliert and Matteson 1990). A practical consequence is that 1% say they avoid spraying on 
religious holidays. In Bhutan, Buddhist farmers have stronger religious convictions toward 
insects and do not like the idea of killing any animals such as insect pests in a rice field. 
Foreigners using sweep nets were requested to leave the field on religious holidays (G. Arida, 
personal communication). The Tharu of Nepal are also Buddhists but they believe they can 
kill kiraa but not other kinds (Björnsen-Gurung 2003). In Claveria 97% of farmers said they 
prayed to spare their crops from pests.  
 
Others use rituals such as placing a bamboo pole in each corner of the field, but this rite can 
only be done by one person. The effect is that insect pests will be repelled from the field 
(Litsinger et al. 1980). These can be quite varied. Catching a mating pair of insects and 
returning home without looking back. The insect pair is then released expecting them to lead 
other insect pests away. Riding a horse or carabao around a rice field at twilight to repel rice 
bugs or circle the field with a burning bamboo pole is another. In Nepal where farmers 
practice rice bug worship, two bugs are caught, painted red and black and carried around the 
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community before releasing them outside the community to usher it away from their fields 
(Björnsen Gurung 2003). Offerings of food items and burning of incense accompany this 
ritual. 
 
Others employ shamen or other local religious people to address the spirits. African farmers 
stated a number of indigenous practices such as consulting traditional herbalists (Adesina et 
al. 1994). Most farmers, however, carry this out directly. Others address spirits to control 
pests. In rainfed areas of the Philippines, 39% of farmers offer food (rice, eggs, chicken) to 
appease spirits to spare their crop from pests (Litsinger et al. (1980). We were told that the 
farmer should avoid becoming angry against pests otherwise spirits may become vengeful. 
Trial plantings also are carried out to appease spirits. Malaysian farmers have been used to 
planting and leaving the crop to the mercy of the ‘invisible diseases’. Ignorance of damage by 
a casual agent is also widespread. This partly is due to the cultural element of superstition and 
partly to the low level of knowledge (Heong 1984). 
 
In Claveria farmers collectively have a rich inventory of rituals and magical practices. There 
is much individuality in how each is performed as no two were explained in exactly the same 
way. 57% of farmers stated that they practiced at least one of such practices (Table 11). 
Rituals include making offerings, performing ceremonies that would have the effect of 
causing the pest to avoid or leave the field. Some involve using the blood of animals. Others 
involve burning certain plants and often local shamen perform the rites. These are mainly 
done against animal pests (insects and rats) with none done against plant diseases. 
Presumably this is because they do not have eyes thus cannot see the rituals’ effects. 
 
The last category of superstitious practices fall under the title of black magic or witchcraft 
which involve sacrifice of animals and voodoo like rituals to ‘scare’ the pests away from rice 
fields. A number of these incorporate parts of each type so the division between magical and 
black magic is blurred. Black magic methods are used to scare the pests and include torture or 
ritualized killing or threats to kill. For example rice bugs are ‘threatened’ or tortured with 
needles. Many of these methods have similarity to voodoo rituals practiced in Haiti and are 
done in secrecy. In Chhattisgarh several superstitious practices are known by farmers to 
control rice caseworm (chitri banki). The first is to take the leaves from a tree near to where a 
person committed suicide and place them in the field to control the pest. The second is for a 
person who was born legs first to eat puffed rice which makes a crunching sound while 
walking around the infested field while saying out loud that he was eating caseworms in 
order to scare them away. 
 
Fujisaka et al. (1989) also recorded a number of similar superstitious practices from the same 
site in Claveria and asked if farmers would have the same or similar ones for other crops. The 
answer produced amusement among farmers who then explained that such crops are grown 
with fertilizer and pesticides while rice is a sacred crop. As the primary staple crop for many 
Asian countries rice is synonymous with life and many religious practices evolve around it 
(De Datta 1981). It is interesting in the case of the Philippines which is predominately 
Catholic that many farmers still believe in the ancient religions what were in place before the 
arrival of the Spanish. In Yogyakarta, Indonesia in the baseline survey for IRRI’s Constraints 
Program farmers were asked about their beliefs in the existence of a rice god and whether 
they made offerings to make it rain and ensure a good harvest (Widodo et al. 1979). Most 
farmers rejected the traditional beliefs and were in favor of modern inputs. 
 
Ethnicity was noted by Litsinger et al. (1982) that also may explain differences in adoption of 
superstitious practices between locations. Tagalog farmers in the more developed C. Luzon 
and Batangas utilize fewer of these methods and are less superstitious than Ilocano or Ilongo 
farmers that reside in Northern Luzon, the Visayas, and Mindanao (Litsinger et al. 1980; 
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Pineda et al. 1984, Fujisaka et al. 1989). Farmers in Zaragoza and Calauan were mainly 
Tagalog, while Guimba farmers were a mixture of Tagalog and Ilocano. Pangasinan has its 
own ethnic group while Ilongos dominate in Iloilo. Each of these cultures has maintained 
superstitious practices from the older farmers based on beliefs before modern rice culture and 
pesticides. However younger generations of farmers would be less likely to employ these 
methods. In Claveria which was only recently settled has a mixture of ethnicities: Cebuano 
(32%), Misamisnon (30%), Boholano (20%), Higaonon (7%) and Ilongo (7%). 
 
Many of these methods showed fertile imaginations that are felt to be developed out of 
desperation. Of the methods described above, only planting by the phase of the moon would 
have any scientific basis as many rice insect pests use the moon to time dispersal periods 
(Perfect and Cook 1982). With the advent of pesticides, many of these practices are no longer 
used. But pesticides tend to be expensive and only those farmers in favorable areas where 
high yields would justify paying for their cost would farmers no longer have need for 
superstitious practices. 
 
9.Chemical control 
 
Insecticide usage by rice farmers began in the 1950s with the development and marketing of 
organo-chlorine and organo-phosphate chemicals. By 1966 following 10 years of free 
insecticide treatments carried out by government technicians, Philippine rice farmers had 
adopted insecticides widely, then they became eligible for a loan package in the government 
production program Masagana 99 (Kenmore et al. 1987). Thus insecticide usage on rice pre-
dates the Green Revolution, but the introduction of modern rices most certainly boosted 
usage particularly in the less risk-prone irrigated environments. Extension services 
campaigned for the adoption of insecticides as a means of ensuring the promised high yield 
potential in much the same vein as use of inorganic fertilizers. Usage was monitored in the 
Philippines by Kenmore et al. (1987) from a compilation of some 30 independent surveys 
carried out over the country from the 1950s to the mid 1980s. Usage followed a linear rise 
from < 30% of farmer users in 1960 to > 90% by 1980. Farmers adopting heavy usage of 
inorganic fertilizers were more prone to purchase insecticides. 
 

9.1 Expected benefits 

 
Use of insecticides as well as modern rice varieties was a sign of a farmer being modern and 
progressive. Those who did not were considered lazy, old fashioned, or ignorant (Brunhold 
1981). In Quezon Province Philippines, for example, 91% of farmers surveyed adopted 
pesticides more readily than modern varieties (Kenmore et al. 1985). In Mindanao rice 
farmers used more insecticides and herbicides than fertilizers even though returns were 
greater from fertilizers (Kenmore et al. 1985). 
 
Soon farmers perceived greater reasons to use insecticides (Litsinger 1989, Heong et al. 
20023 ). In Sri Lanka, among the areas surveyed, the area with the highest number of 
insecticide applications occurred where brown planthopper and a vectored virus were 
prevalent (van de Fliert and Matteson 1990). Lowest insecticide usage was in an area of 
unsure irrigated water supply. Almost all farmers were aware of the health hazards of 
pesticides, but 53% believed that using more insecticide will mean greater profits. Almost 
none mentioned harm to the environment from pesticide usage. 
 
Insecticides are used by traditional farmers in very small amounts, if at all, but their 
expectations for insecticides are often unrealistically high, and once they became affordable, 
farmers sought them if they had funds (Thurston 1990). Insecticides are looked upon 
favorably by farmers in developing countries, eg. in Mbita, Kenya farmers stated insecticides 
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are the most effective pest control method even though most had never used insecticides 
(Bentley and Andrews 1991). 
 
In a survey in the Philippines most (98%) rainfed farmers believe insecticide use increases 
yield, with 51% expecting gains less than 25% (Litsinger et al. 1980). Field trials from the 
areas surveyed, showed that  this estimate was correct in many cases but the practice was 
uneconomical due to the low yield levels. Yield was found to be independent of the number 
of insecticide applications in irrigated Laguna, Philippines (Marciano et al. 1981). Rice is a 
difficult crop to achieve good control with insecticides, principally because good coverage is 
essential and the low pressure knapsack sprayers and the farmers’ penchant for low volumes 
means that this is not achieved (Litsinger et al. 2005). Motorized sprayers would overcome 
this deficiency but are much more expensive and breakdown frequently and thus not used. 
 
In a survey in Iloilo, Philippines, some 90% of farmers believed that insecticides increased 
yield and 94% thought they will get a lower yield if they do not spray (Brunold 1981). The 
farmers further estimated a 50% loss if rice were not sprayed. In a survey in Malaysia, 81% 
of farmers said insecticide application will increase yield, with 14% saying it will not, and 
5% had no opinion (Heong 1984). In the Philippines farmers are highly convinced of the 
value of insecticides as barely no respondent perceived an insecticide as ineffective or as 
causing more pest problems (Warburton et al. 1995).  
 
In Iloilo calendar based applications were mostly followed to avoid risk of missing an 
application as the farmers in the past had experienced a pest outbreak (Brunold 1981). Still 
most could not afford the prophylactic schedule therefore they spray only when pests were 
detected. Still most farmers believed yield suffered as a result of not following a calendar 
schedule despite field trials that showed low pest incidence and insignificant loss. Chemical 
company advertisements are effective in shaping farmers’ attitudes (Kenmore et al. 1985). 
Waibel (1986) and Tjornhom et al. (1997) also felt propaganda from chemical companies 
and dealers tended to generalize pest outbreaks such that even in areas that never experienced 
outbreaks feared them. 
 
Farmers strongly believed that insecticides were effective against stemborers and that not 
using them would result in low yields (Heong and Escalada 1999). Farmers realized that 
insecticides would destroy natural enemies but placed moderate importance to this effect as 
well as the negative effect of insecticides on human health (Heong et al. 2002).  
 
Spraying insecticide is considered a good practice and a social norm, thus IPM training will 
need to re-establish a new norm in society, for example that spraying for stemborers normally 
is not economical and therefore not beneficial (Heong and Escalada 1999). KAP studies 
showed farmers will spray when whiteheads are less than 1%. There is likely no yield loss 
from such an infestation that would be economically recoverable from insecticide sprays. 
Thus farmers perceptions of benefits from insecticide use tend to be overestimated. 
 
9.2 Change in attitude 
 
Modern commercial insecticides have resulted in a dramatic change in attitudes among rice 
farmer adopters. An example from Java is presented from a KAP survey (Rubia et al. 1996) 
where overall, insects were seen as important but controllable, with the exception of a newly 
emerging pest, the white stemborer, which was seen as important but uncontrollable (85%). 
Farmers felt that the stemborer could not be controlled because they could not control it with 
insecticides. No other control practices were considered even though the Dutch had instituted 
delayed planting as an effective community wide practice (Litsinger 1994).  
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Farmers in Iloilo, Philippines found insecticides were readily available but were considered 
expensive (Brunold 1981). Thus farmers tended to purchase the cheapest broad-spectrum 
generics in 100 ml bottles, which are the most unsafe to use and cause the greatest instability 
in arthropod populations in ricefields (Cohen et al. 1994). Factors such as costs, side effects, 
and labor to spray are not seen as barriers. Iloilo farmers said that calendar-based insecticide 
treatments increased yields and missing one spray would endanger the whole season thus 
farmers said they would sleep better only if they followed a spray calendar (Brunold 1981). 
When asked about other strategies, 88% felt that spraying after seeing damage would be very 
risky and 55% thought that need based usage would result in lower yields. Farmers think if 
they wait for signs of damage before spraying, then the crop would be lost, thus calendar 
basis is considered best (Kenmore et al. 1985) 
 
Central American farmers have energetically adopted insecticides and will spray when a 
beetle eats a whole in a leaf (Bentley 1989). Honduran farmers like to see a dramatic die-off 
after spraying as all insects are perceived to be their enemies. Belatedly farmers accepted the 
observation that there were more pests after they used insecticides than before. They could 
not understand the concepts of insecticide resistance,resurgence, and secondary pest 
outbreaks. 
 
9.3 Insecticides seen as medicines 
 
When encountering a pest problem, most Malaysian farmers in the Muda Irrigation scheme 
reacted by spraying their crops (Heong 1984). The KAP survey determined that insecticide 
application seemed to be the only tactic they were aware of. Quite often a pest infestation is 
thought to be analogous to human illness and insecticides are seen as drugs or ‘medicine’ just 
as with Filipino farmers. In most languages the word ‘insecticide’ translates as ‘medicine’ 
and as in human health insecticides are perceived to cure a malady. Some farmers, however, 
apply insecticides for prevention (prophylactic applications), but most farmers would not take 
preventative medicines, thus the health analogy wrong in the strict sense (Andrews and 
Bentley 1991, Escalada and Heong 1992). But well known benefits of drugs combating 
human illnesses are equated to insecticides and ‘after becoming sick’ is equated to ‘after 
seeing pest’. 
 
Another point was made that ease of use outweighs negative attributes as Filipino farmers in 
Leyte prefer easy-to-use pesticides to labor intensive cultural and traditional methods 
(Escalada and Heong 1992). Familiar, available, independent, reliable, time-saving, easy to 
use, and effective are preferred over not cheap and not safe.  
 
9.4 Decision making 

 
One of the most complicated management decisions farmers face in rice culture is to know 
when to react to an insect pest infestation. Farmers often spay when they see pest damage and 
do not check to see if living insects are present. The insecticide can only kill living insects 
and cannot repair their damage. In Java, for example, farmers did not know that applying 
insecticide when stemborer whiteheads were evident was too late and a useless effort (Rubia 
et al. 1996). Leyte farmers, on the other hand, were motivated to prevent a worst case 
scenario in which they perceived a loss of $415/ha and thus were willing to spend $39/ha to 
prevent it (Heong and Escalada 1999). Clearly farmers misperception of the danger posed by 
insects was overvalued. Often there is little help to provide guidance to farmers who mostly 
make their own decisions as shown in this example in rainfed rice culture in the Philippines 
(Litsinger et al. 1980). Farmers receive guidance from: 

1. Farmer himself (51% of respondents), 
2. Extension worker (32%), 
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3. Neighbor (4%), 
4. Advertisement (4%), 
5. Pesticide dealer (1%), and  
6. Radio 1%. 

 
Some farmers are more likely to react to pests they can see more than less observable types. 
Filipino farmers in Pangasinan province were unwilling to treat mungbean sown among rice 
stubble for early season insect pests such as beanfly. These Pangasinan farmers believed only 
pod borers were important and not beanfly. Only when they saw trials that treated during the 
first week of crop emergence did they change their practice (Litsinger et al. 1977). Farmers’ 
misperceptions often waste money and chemicals.  

9.5 Researchers’ decision methods 

One of the basic tenants of IPM is for farmers to undertake corrective actions such as an 
insecticide application only when an insect pest population attains a level that will cause a 
sufficient economic loss to warrant control costs termed the economic injury level. Economic 
thresholds, derived from economic injury levels, are decision tools that are based on a 
relationship between yield loss and insect abundance (Pedigo et al. 1986). If such a damage 
function has not been worked out then action thresholds, which are derived empirically, can 
be used. In the case of rice, action thresholds have been used in place of economic thresholds 
because damage functions have been found to be highly dynamic due to the tremendous 
capacity of modern rices to compensate for crop stresses including pest damage (Bandong 
and Litsinger 1988, Smith et al. 1988). Compensation in turn is dependent on many factors 
such as crop management, crop maturity, and the number of stresses affecting the crop 
(Litsinger et al. 2006a, Litsinger 2008b).  
 
The determination of economic thresholds in small farm systems is especially complex 
because more than strict profit-loss relationships are involved and generally a whole pest 
complex (insects, weeds, diseases) affects the crop (Altieri 1984). Moreover circumstances at 
the individual farm level are so highly variable that separate pest-density thresholds should be 
established to suit individual circumstances. This is of course unrealistic as the alternative of 
applying a single threshold to a heterogeneous group of farmers because of their vegetational 
diversity, traditional agro-ecosystems usually enjoy a high degree of natural control. 
Therefore in those systems with relatively high numbers of natural enemies, thresholds 
should be adjusted upward. How to make thresholds appropriate to farming circumstances in 
peasant agriculture remains a major challenge. One needs to plan insect control interventions 
with those in other pest control disciplines. Altieri’s generalization applies more to dryland 
polycultures than to rice monocultures, especially single crop traditional rice where natural 
enemy abundance is not as high as in irrigated double cropping due to the long dry fallow.  
 
Despite these limitations, Litsinger et al. (2005) found that action thresholds can be used to 
predict yield loss with significant accuracy. The problem encountered in their use was the 
inefficiency of insecticides when applied via knapsack sprayers to adequately control a pest 
in response to a threshold. This inefficiency is manifested as the ‘kill coefficient’ and is part 
of the equation used to determine economic thresholds. Waibel (1986) found farmers had 
lower kill coefficients than researchers (eg. 64% vs. 39% mortality for stemborers). 
Furthermore Litsinger et al. (2005) found kill coefficients based on the knapsack sprayer to 
be too low for adequate control in response to thresholds. 

9.6 Farmers’ decision methods  

 
Farmers have been exposed to two different extension messages regarding insecticide 
decision making on modern rices. The first in the 1970s was prophylactic based with 
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applications timed to specific crop growth stages without monitoring, while since in the 
1980s, farmers were encouraged to monitor and apply insecticide when pest density reached a 
specified level. Kenmore et al. (1987) believed farmers innately preferred the more simple 
crop stage-based insecticide approach, but since insecticides became increasingly costly, 
farmers could not afford protection over the entire crop cycle. Bandong et al. (2002), on the 
other hand, concluded Filipino farmers limited their usage by applying when an intolerable 
loss was perceived to be imminent due to economic necessity. 

9.6.1 Three decision modes 

 
KAP studies showed that farmers’ insecticide decisions can be divided into three types: i) 
prophylactic or based on the crop growth stage, or based on crop monitoring regarding ii) 
pest population density or iii) amount of damage. The mode of decision making varied 
extensively by location. In China in the late 1950s to end of 1970s, decisions about rice 
production were made by commune team leaders and not individual farmers. But a more 
recent a KAP survey in Zhejiang found 69% of farmers’ spray decisions were prophylactic 
with only 17% utilizing infestation in one’s own field and 14% when an infestation occurred 
in a neighbor’s field (Hu et al. 1997). But this seemed to be the exception as KAP studies 
elsewhere showed farmers do not predominantly make insecticide decisions by prophylactic 
spraying. A mix of the three modes was most commonly employed, the degree of any one 
mode varied by site.  
 
One of the first studies occurred in rainfed rice areas of the Philippines (Litsinger et al. 1980) 
which found that only 33% of insecticide applications were prophylactic with 37% based on 
plant damage and 29% presence of pests on rice. Plant damage symptoms were either 
damaged plants (37%), change of plant color (24%), floating leaves (9%), or deadhearts 
(2%). Waibel (1986) reported surveys in the Philippines that showed less than 10% of 
insecticide applications were calendar based with 50-60% of decisions being made upon 
observing the pest or its damage. In another KAP study in the Philippines found farmers used 
a mixture of the three decision modes rather than following any one (Bandong et al. 2002), 
but most decisions on the main crop were made after crop monitoring (combining insects and 
their damage) rather than prophylaxis. Prophylaxis was the mode of choice, however, in the 
seedbed probably because of the high risk farmers place on damage at this stage. Loss of a 
seedbed may mean significant delay in planting risk of not receiving sufficient irrigation 
water. Reasons for farmers in Leyte spraying were 27% prevention (prophylactic) and 73% in 
response to pest infestation (Heong et al. 1992). In Guimba, Fajardo et al. (2000) also noted 
that two-thirds of the insecticide applications in the seedbed were prophylactic, usually timed 
within a week after fertilizer application. The remaining applications were based on the 
presence of insect pests or their damage.  
 
Warburton et al. (1995) reported that farmers in two provinces in the Philippines applied 
insecticides based on the perceived intensity of infestation in Laguna (34% of applications) 
and Nueva Ecija (58% of applications) with lower levels prophylactically based. Another 
study in the Philippines by Rola and Pingali (1993) reported that only 24% of insecticide 
applications were prophylactic. In Sri Lanka, van de Fliert and Matteson (1990) found most 
(79%) farmers applied insecticide based on pest monitoring rather than prophylactically. 
Some of the prophylactic applications may have stemmed from farmers’ viewing insecticides 
in the same light as fertilizers and follow a strict growth stage schedule in terms of 
application timing and frequency each time they grow the crop (Bandong et al. 2002). 
 
If insecticide cost is not a significant factor, farmers will apply more as insurance (Kenmore 
et al. 1985). This was corroborated from data reported earlier that Malaysian farmers would 
apply more frequently if insecticides were given free or were highly subsidized by the 
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government. It is interesting that rice bug, one of the most recognized of rice insect pests, is 
treated mostly via a prophylactic basis (Bandong et al. 2002). This may be because of its 
being only one of four insect groups that directly attacks the grains in the field (the other 
three are stemborers causing whiteheads, katydids, and armyworms cutting rice panicles). 
Thus farmers have high regard for rice bug damage as noted in other studies (Litsinger et al. 
1982, Heong et al. 1992), as farmers do not realize that rice plants can greatly compensate 
from rice bug damage (Litsinger et al., 1998).  
 
Differences in decision modes noted between sites could have been due to differences in the 
pest complexes and outbreak histories across sites as well as differences in perception, the 
extent and kind of training, and risk that occurred for farmers and their communities. 
Ethnicity was noted by Litsinger et al. (1982) to explain differences in approaches to pest 
control. Heong et al. (1994) concluded that individual wetland rice farmers in either the 
Philippines and Vietnam showed a wide variation in loss assessment from a given pest 
infestation level.  
 
Farmers may vary over time in their motivation to use insecticide. For example, farmers 
whose supply of rice had been decimated by a pest outbreak or by inclement weather are 
more prone to spray on a prophylactic basis on the next crop when production rather than 
profit became the central goal (Litsinger 1993). Among the study sites, Koronadal farmers 
probably were more conscious of pest outbreaks due to their recent history which may 
explain their behavior to spray more frequently (Bandong et al. 2002). Despite this they were 
no more likely to spray based on calendar basis than for the other two sites. Tracking 
individual farmers showed that they do not always follow the same mode each time but 
engage in all three depending on their perceptions in a particular crop (Table 12). Records 
are not complete, but Mr. Espiritu made two decisions based on a prophylactic basis while 
three were based on insects and four on damage. 
 
A caveat in the use of monitoring, exemplified in Malaysia, revealed that even though none 
of the farmers applied strictly by prophylactic decision making, they were divided among: 
seeing pests in the field (84%), applying when advised by extension officers (26%), and when 
pesticides were provided by the government (42%) (Heong 1984). Farmers, however, ended 
up spraying frequently because ‘seeing the pest’ is a very low threshold level meaning that 
the criterion ‘pests were readily seen’ will occur in all crops. Even though the preponderance 
of insecticide applications in the Philippines was based on monitoring, farmers’ action 
threshold levels were usually very low. Rola and Pingali (1993), confirming the results of the 
current study, found that in 53% of cases farmers sprayed when they saw a single insect in 
the field. Kenmore et al. (1987) found that farmers sprayed upon seeing a few pests as they 
believed that waiting until threshold numbers occurred would be too late. Farmers told 
Brunold (1981) that they would rather err by over-spraying than under-spraying. 63% of Sri 
Lanka farmers agree with the statement that one should spray as soon as pests are noticed 
(van de Fliert and Matteson 1990). Some 39% had a personal threshold for brown 
planthopper that was about half that of researchers.  
 
The challenge for extension services therefore is to guide farmers to raise their threshold 
levels from a few per field to a few per hill. Farmers often perceive pests as an aggregate 
rather than by species as researchers do. This attitude was able to be changed in farmer field 
schools by having farmers count pests and natural enemies and only spray when pests 
outnumbered them. As ricefields are rich in natural enemies it rarely occurred that pests 
outnumbered natural enemies in the weekly monitoring exercises. 

9.6.2 Farmers’ rules of thumb to spray 
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When faced with uncertainty, people often use decision rules or heuristics (Heong and 
Escalada 1997a). Heuristics are learned through experience. Without having to retrieve all the 
information in one’s stored memory, these simple rules help humans organize and interpret 
new information. Filipino farmers’ views that defoliating Lepidoptera are harmful make 
farmers become victims of pesticide misuse. Factors that affect this perception and pest belief 
model are composed of four components: 

1) Perceived benefits = degree to which action will reduce pest attack or increase 
tolerance, 

2) Perceived barrier = perceived negative aspects of action, 
3) Perceived susceptibility = subjective risk of getting attacks if no action is taken, and  
4) Perceived severity = severity of attack. 

 
The theory of reasoned action was used to study relationships between attitudes and behavior 
and is composed of two aspects (Heong and Escalada 1999): 

1) Behavior intention as influenced by attitudes toward behavior and his subjective 
norms and 

2) Attitudes are the extent to which a farmer sees the consequences of the action or is in 
turn influenced by behavioral beliefs and evaluations of the beliefs. The attitudinal 
measure can thus be obtained by summing the products of belief and evaluation 
scores. 

 
Decision making in IPM like all other economic problems involves allocating scarce 
resources to meet human needs. Initially there is the choice of whether, when, or how to 
attempt to manage insects with scarce capital or labor (Mumford and Norton 1984). 
Economic thresholds have been developed on the basis of objective inputs but are unrealistic 
in working situations when subjective considerations come into play. Thus decision making 
is normative (based on perceptions) and not purely economic. Subjective considerations are 
based on changing goals and farmer behavior. These in turn are conditioned by the number of 
years of similar experiences with the specific pest problem where the outcome was noted. 
Decisions can also be tempered by how many other decisions are required and if the farmer is 
tired of making decisions, has a change in goals, and whether crop conditions are similar. 
Thus the farmer’s perception of the problem becomes important as it may not be exactly the 
situation in the field. Decision making is dynamic in that an action taken in one time can 
greatly affect perceptions in the next time period. 
 
KAP studies in the Philippines revealed two guidelines used by farmers which are both 
prophylactic in nature. 

9.6.2.1 When a neighbour sprays  

 
Some farmers tend to rely on the advice of others on when to treat. Sometimes they mimic 
their relatives or neighbors’ spraying activities without considering pest populations on their 
own fields. Rola and Pingali (1993) found that 67% of Filipino farmers interviewed said at 
times they spray as a result of seeing a neighbor spray. Palis (1998) found that 67% of 
farmers believed the same way in that after spraying insect pests leave sprayed fields for 
unsprayed fields. Iloilo farmers also follow this method. They said spraying just after a 
neighbor sprays keeps insect pests from entering their field that would be repelled from their 
neighbors.  
 
Once sprayed, in the view of farmers, the chemical acts as a repellent against future invasion 
and build-up (Brunold 1981). In Guimba the respondents made their own decisions as to 
when to spray. But, 95% of them said it was important to spray at the same time as their 
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neighbors (Fajardo et al. 2000). Farmers in Java also believe that if a neighbor sprays that 
insect pests will be repelled and move to their field (Rubia et al. 1996).  
 
This perception does not have any scientific basis, however. Although it is true that some 
insecticides such as synthetic pyrethroids and neem have repellent properties, they have not 
been noted to drive pests to unsprayed fields. If all the fields but one were sprayed there is no 
evidence that insect pests are driven to the unsprayed field. In fact quite the opposite occurs. 
A trial, where plots of different sizes were left unsprayed, showed an edge effect of depressed 
insect densities in the unsprayed plots for a few meters along sampling transects (Litsinger et 
al. 1987).  

9.6.2.2 Spray when inorganic nitrogen fertilizer added 

 
Most of the farmers in Zaragoza interviewed (66%) stated that for some insecticide 
applications their timing was influenced by the timing of fertilizer, particularly during the 
vegetative stage, but even in the seedbed, this was done irrespective of pest density (Bandong 
et al. 2002). Rola and Pingali (1993) similarly found a significant number of C. Luzon 
farmers they interviewed (40%) applied insecticide in relation to the timing of the first 
fertilizer application. The farmers’ motive is to protect the now more vulnerable plant. The 
timing of fertilizer afterward rather than before insecticide application allows time for the 
softening effect to occur.  
 
Farmers were astute in linking nitrogen application with increases in insect pest abundance 
and damage. The farmers’ belief that nitrogen causes the rice plant to become ‘soft’ is true 
due to enhanced plant growth (from the greater nutrition) that reduces the density of 
protective ‘hard’ silica bundles in the tillers (Bandong and Litsinger 2005) and the crop 
becomes more susceptible (‘soft’) to insect pest damage. Most rice insect pests have been 
found to increase in abundance, and feeding rates and survival have been found to increase in 
relation to application of nitrogen fertilizer (Litsinger, 1994).  
 
Insecticide use based on fertilizer use is rarely justified, however, due to the beneficial effect 
of fertilizer in bolstering the plant’s ability to compensate from damage (Litsinger 1993). 
Field trials have shown that nitrogen application increases the tolerance of the rice plant to 
insect damage, thus significantly raising action thresholds. Therefore although insect pests 
benefit, the crop benefits even more. Thus one should not minimize nitrogen usage to rice as 
a pest management technology. While true that pest numbers increase, yield also increases. 
 
Field trials carried out by farmers forms a part of the farmer field school curriculum to 
demonstrate the beneficial effect of fertilizer in increasing crop tolerance (Matteson et al. 
1994). Rubia et al. (1996) found most Indonesian farmers initially did not understand the 
concept of compensation. Farmers in Guimba, particularly in the dry season, use N rates 
much above those recommended (averages of 131-152 kg N/ha in 1989-91 dry seasons vs. 90 
kg N/ha recommended), and have found by trial and error that insecticide can be substituted 
by fertilizer.  
 
9.7 Farmers’ crop monitoring methods 

 
Compared to other rice production practices, insect pest control requires frequent assessment 
and decision making as pests can occur at any time. Rigorous sampling as required by 
scientists’ thresholds is difficult for farmers to carry out. They examine their fields, generally 
by looking at a few plants in one or several parts of the parcel (subunit of a field) but this 
manner of sampling is not accurate. It is said IPM is too intellectually complex as it involves 
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pest or damage identification, varietal identification, threshold determination, dosage, 
volume, and choice of chemical (Escalada and Heong 1992). 
 
Filipino farmers visit their fields at least once a week on average between planting and 
harvest (Bandong et al. 2002). Reasons for field visitation at the time of a spray decision were 
grouped into categories and the results varied by location (Table 13). Zaragoza and Guimba 
farmers were more concerned about checking field water levels, whereas Koronadal farmers 
were primarily concerned about pests. The finding by Waibel (1986) that, although decision 
making is more likely to be based on scouting, the main purpose for field visitation was 
normally for other reasons. Farmers in other Asian countries appeared to be more vigilant. 
van de Fliert and Matteson (1990) found that most (81%) Sri Lankan farmers visited their 
fields daily, while in Tamil Nadu, India, Sivakumar et al. (1997) found nearly half of farmers 
monitored their fields for pests every other day. Increased visitation for pest monitoring is 
warranted when fields are under threat of the brown planthopper which affected the farmers 
in the studies in Sri Lanka and India. 

9.8 Where to scout for early warning 

 
KAP studies showed some farmers had preferred locations to scout first. Such insights come 
in farming areas where the farmers have learned to trust the project staff who in turn keep 
probing for more detailed explanations on scouting methods. Parcels near the canal tend to 
drain more quickly while those down slope accumulate water, particularly after rains. 
Through experience some farmers preferentially scouted the lowest lying parcels (Bandong et 
al. 2002). This shows good farmer innovation as there is ample evidence to support the 
farmers’ choice of the wettest parcels as a monitoring site of first choice. A number of rice 
insect pests are known to be more prevalent in more flooded habitats. The most aquatic is rice 
caseworm whose larvae have functioning gill-like structures and require standing water for 
survival (Litsinger et al. 1994). Other species include whorl maggot, yellow stemborer 
Scirpophaga incertulas, black bug, and defoliators (Litsinger 1994).  
 
Farmers with a habit of first going to higher lying parcels mentioned doing so for stemborers 
and leaffolders (Bandong et al. 2002), but there are no known reports in the literature 
regarding this micro-habitat preference. Leaffolders are known to be more prevalent in shade 
under trees which are more prevalent in higher lying parcels (Barrion et al. 1991) while 
caseworm larvae are blown downwind to the sides of fields where they aggregate to cause 
heavy damage (Litsinger and Bandong 1992).  
 
Rola and Pingali (1993) found some farmers were not amenable to synchronous planting as 
they did not want to be the first to plant as they want to be able to see damage on neighboring 
fields. In C. Luzon some 5% of decisions were made using this rule (Bandong et al. 2002). 
Attempts by us, however, to utilize earlier planted fields in the development of action 
thresholds, however, gave erratic results for whorl maggot, defoliators, leaffolder, and 
stemborer (Litsinger et al. 2005). This was probably because infestations can be highly 
variable between fields, and although generally true that pest infestations tend to build up 
over the season, natural enemy activity also increases. The field study concluded that it was 
more reliable to monitor pests in one’s own field. 

9.9 Crop monitoring technique 

KAP interviews found farmers developed their own subjective monitoring techniques 
(Bandong et al. 2002). Farmers’ monitoring patterns were only noted in one study where 
three methods were employed by a small fraction of farmers. In the first method the farmers 
crossed to other side of the parcel (6%), while others made a zigzag pattern(2%) or walked in 
a circle (1%). Researchers recommend that monitoring be done from inspecting hills in the 
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field selected along a transect and not from along the borders. Both crossing (Reissig et al. 
1986) and zigzag (Shepard et al. 1988) patterns have been suggested by researchers and we 
see some farmers follow these patterns.  
 
In the study by van de Fliert and Matteson (1990), most (88%) Sri Lankan farmers monitored 
without entering the field unless they saw something to take a closer look; only 7% inspect > 
2 hills per hectare. Similar results were found by Bandong et al. (2002) with 66-87% of 
decision were made from the edge of fields. In Zaragoza these were broken down by crop 
stage and pest: 85% of decisions in the seedbed, 91% in the vegetative stage, 92% for 
leaffolders, 81% for plant- and leafhoppers, 91% for stemborers, and 100% for rice bugs. 
 
This begs the question of why don’t farmers enter the field to monitor? Scientists believe that 
assessments cannot be accurately made without inspecting plants from various locations in 
the field knowing that the distribution of insect pests is not random nor regular. Edge effects 
are also known to produce anomalies in the data and most insects are very small and one has 
to bend over the plants to see or dislodge them into the water. This cannot be readily done 
from the bund. Also bunds are habitats for fire ants thus in the field itself is a more logical 
choice for monitoring. 
 
In the authors’ experience in working with Filipino farmer groups during extension exercises, 
farmers are quite content to observe researchers and extensionists moving about in a field 
while they stand on the dikes. Goodell et al. (1982) stated that it was a small victory to 
persuade farmers to step off the bund to inspect their crop. Farmers, under this situation, 
generally need to be coaxed to step into the field. It is believed in many Asian societies, 
farmers are concerned about getting muddy as would happen with a laborer rather than as a 
manager, particularly those farmers who hire laborers such as in Zaragoza. Those who work 
in fields are considered lower on the social scale as field work is dirty. A Zaragoza farmer is 
more likely to enter if he is alone than if a group is present. More Koronadal farmers are 
prone to enter fields to monitor (43% of occasions) than Zaragoza farmers (11% of 
occasions), probably because in Koronadal there are fewer landless laborers (Bandong et al. 
2002). There is social pressure for the landless in rural communities to seek work in farmers’ 
fields when there is a large pool of landless labor and right to harvest arrangements are made 
in exchange for labor.  
 
Discussions with farmers in Batangas, Philippines in a dryland rice area revealed that a 
number share the belief that one should not enter a rice field once the panicles are formed as 
plant movement will disturb pollination, reducing grain set. This came about during sweep 
net sampling for rice bugs during the ripening stage of dryland rice in Batangas. We were 
requested not to enter the field at this time. Knowledge of rice plant physiology, however, 
would not support the farmers’ belief in this case. Rice is self-pollinated and disturbing the 
plants does not affect spikelet density. This belief, however, may be why many farmers are 
hesitant to enter their field once the panicles have emerged. It was noted that most farmers 
spray for rice bug based on prophylactic decision making. Of course walking through the 
field during spraying will disturb the plants but apparently the threat of rice bug is greater 
than presumed damage caused from walking. Arida and Shepard (1987) undertook a study to 
see if walking in the field in earlier crop growth stages was harmful but did not find a yield 
reduction. 
 
Farmers appear not to have a set idea to enter the field during monitoring and will only enter 
if a decision cannot be made from the edge (Bandong et al. 2002). Some farmers, short of 
entering the field, will crouch on the bund and reach into the field to inspect plants for insects 
or damage. These farmers may tap plants and submerge hills from the bund. Fortunately 
some of the activities that were the primary reason for the farmer to come to the field cause 
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him to enter the field (weeding, cleaning the bunds, or opening the bund to manage water) 
and thus insect infestations may be detected indirectly. This step-wise decision process was 
also noted by Waibel (1986) and Goodell et al. (1982). In Sri Lanka, van de Fliert and 
Matteson (1990) found that, just as in the Philippines, most of the inspection is done by 
farmers from the bund.  
 
Vacant strips are left within irrigated rice fields by a few Sri Lankan farmers (15%) for crop 
monitoring and access to spraying but most say it is a waste of land and yield potential (van 
de Fliert and Matteson 1990). Actually the edge effect will offset this perceived loss. Plants 
growing along borders will yield more as would happen if deep ditches are dug for fish in 
rice-fish culture or monitoring strips. Border plants have less competition and thus yield more 
per plant than those in the center of the field. 
 
Just as UK farmers spray aphids when they drive along the farm road by seeing the density of 
their smashed bodies on the windshield (Tait 1983), Asian rice farmers also have rapid 
assessment methods. For example rice bug is detected by its smell by Kalimantan farmers 
(Watson and Willis 1985). Filipino farmers often base their insecticide decision on seeing 
moths (defoliators, caseworm, stemborers, or leaffolders) flushed out while walking along 
paths (Bandong et al. 2002). This idea of relating flushed moth numbers to field larval 
infestations was tested in developing action thresholds, but like the earlier planted fields 
produced erratic results (Litsinger et al. 2005) due no doubt to the activity of natural enemies. 
While walking through fields it is common to flush up clouds of leaffolder moths producing 
the expectation of imminent high damage levels. High infestations, however, rarely 
materializeas leaffolders have many parasitoids and predators.  
 
The small number of farmers who tap hills to dislodge insects have independently developed 
this sampling technique now utilized by researchers (Bandong et al. 2002). It is quicker than 
by direct observation, a method also used. Active hoppers and camouflaged larvae are more 
readily seen when stuck by the surface tension of water than trying to locate them on the 
foliage. Farmers slap several hills at once rather than focusing on a single hill as 
recommended by researchers in order to get a count on a per-hill basis. Researchers also 
count predators on the water surface, not just the pests.  
 
Submerging hills to dislodge foliage feeding larvae is done by a handful of farmers and is an 
innovative method and does work to cause the larvae to float, especially on a young crop 
(Bandong et al. 2002). Most commonly found are defoliators such as semi-loopers which 
have small bodies and long setae and thus float. Armyworms and cutworms, however, sink 
due to their larger biomass and lack of long setae. It is a good idea to look for the larvae in 
the field before spraying as if the population has mostly pupated the insecticide will not have 
the desired effect.  
 
Filipino farmers related that they sampled more hills when pest populations were high. No 
farmer interviewed, however, sampled a total of 20 or more hills during any one monitoring 
day as recommended (Bandong et al. 2002). In Sri Lanka, van de Fliert and Matteson (1990) 
found that only 7% of farmers inspected more than two hills of rice upon entering.  
 
There was a large variation among farmers in their perceptions. Most Javanese farmers 
applied insecticides when they saw deadhearts, whiteheads, egg masses, or even one moth, 
especially if the densities were increasing from the last visit (Rubia et al. 1996). In rainfed 
rice areas of the Philippines farmers noted change of color of plants (24%), floating leaves 
(9%), and deadhearts (2%) as early warning indicators (Litsinger et al. 1980). Honduran 
farmers generally examine their fields by observing some of the plants in one or more parts of 
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a parcel (Bentley and Andrews (1991). They do not have the ability or interest to calculate 
percentages. They tend to overreact to visible pests or damage as any amount is excessive.  

9.10 Sampling units 

 
Within a group of farmers there exists a wide divergence in sampling techniques. What is 
interesting is that there is a small number of farmers who appear to be more quantitative in 
their approach to pest monitoring than the general population which tend to favor sampling 
small areas. From survey results (Bandong et al. 2002), pest and damage densities of the 
common rice insect pests were expressed by some farmers in units used by researchers such 
as fractions and percentages as well in whole numbers in units of several rice hills, distance 
of rice rows, and per panicle. In addition leaffolder damage was expressed in terms of 
numbers of damaged leaves per several hills.  
 
Farmers’ sampling methods, however, are not rigorous in the experience of Waibel (1986). 
Units of measure are insects per hill (30% of farmers), 18% on insects per unit area, 15% 
examine individual tillers, 2% use leaves, and 8% use number of insects per field, but 27% 
have no clearly defined method and use the general appearance of the crop. Leaf pests are 
normally expressed in terms of levels of damaged leaves. For brown planthopper, the number 
of infested hills was used or number of insects observed per hill.  
 
Farmers’ unit of measure in C. Luzon was the parcel not individual plants or hills (Bandong 
et al. 2002). As insect distribution is non-uniform, damage usually occurs in patches due to 
the fact that most insects oviposit in masses. Patch size was noted to increase or not on a per 
parcel basis. Researchers utilize different units of measure for action thresholds based on 
percentage damaged leaves or insect pest density on a per hill basis (Reissig et al., 1986). 
Farmers tend to assess insect density and damage more in qualitative than quantitative terms, 
often utilizing the whole parcel as the unit of measure as the example from leaffolders shows 
(Table 14). Farmers note any change in patch density and size and may base their decision on 
the rate of change over time often without checking pest identification (Bandong et al. 2002).  
 

9.11 Pest density and damage assessment 

 
Farmers have difficulty in making sound decisions on when to apply insecticides based on 
observed insect pest abundance. They are generally highly conservative and will spray after 
seeing damage to one panicle or seeing very few insect pests. Farmers making an estimate of 
percentage whitehead infestation, 75% of farmers overestimated by > 5% based on field 
counts (Lazaro et al. 1993). In Hunan China, farmers lacked knowledge of thresholds and 
yield loss and they overestimated damage caused by insect pests particularly leaf feeders 
(Shao et al. 1997). In Chhattisgarh, India farmers were prone to spray upon seeing 1-5 plants 
damaged in a whole field. Also Laguna farmers who complained of spiders making copious 
webbing on a few plants dismissed them as pests when the threat to the crop was 
insignificant. Farmers’ lack of understanding of the potential of different pests to multiply is 
apparent as they cannot distinguish between epidemic pests from chronic ones. The latter are 
the most common and will not immediately increase to the extent that causes economic loss, 
thus farmers can wait and continue to monitor their abundance. Their immediate reaction on 
pests such as locusts or planthoppers is to kill them before they multiply. Such behavior 
shows the fear that farmers have of pests becoming suddenly abundant and destroying their 
crop. Farmers are surprised as they do not adequately monitor their fields. No farmer should 
be surprised of an outbreak. Researchers who know the insect pest reproductive capacities 
and immigration potentials can teach farmers these distinctions. Laguna farmers can make the 
distinction between plant eaters and plant pests among herbivores, but it is based on a species 
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distinction rather than on population level distinction. Thus the idea behind IPM of 
consciously monitoring pest populations will need to be emphasized in training programs in 
order to be adopted by farmers. 
 
9.12 Insecticide usage 

 
Rice farmers in many countries consciously opt for insecticides as corrective control 
measures against insect pests. Chemical control is achieved with timely applications of 
appropriate insecticides using lethal dosages. A number of KAP surveys have assessed 
farmers’ technical abilities in selecting the right materials and applying them in a safe, 
effective and timely fashion with good crop coverage.  
 
The multi-year farm record keeping survey undertaken in four irrigated, double-crop sites in 
the Philippines quantified insecticide usage in the seedbed and main crop. In the seedbed 
there were differences between sites in insecticide usage in both wet and dry seasons. In 
Zaragoza more than two thirds of farmers (66-76%) applied insecticide to wetbed seedbeds, 
whereas only more than half (52%) of Guimba farmers did (Table 15). Lowest usage was 
among Koronadal farmers (35-43%). There was little or no difference between seasons in the 
two C.Luzon locations with respect to insecticide usage. Slightly more farmers in Koronadal 
applied insecticide to the seedbeds in the second (43%) than first (35%) crops. Many fewer 
Koronadal farmers applied insecticide to dapog (13-21%) seedbeds. In Calauan, however, 
where only dapog seedbeds are planted, usage was very high, particularly more in the wet 
season (87%) than dry season (53%). 
 
In the main crop no two farmers managed their rice crop in the same way, varying mostly in 
input usage regarding material, dosage, timing, and frequency. Insecticide usage is a case in 
point. The results showed that, among the farmers sampled, a wide range of 37-100% farmers 
used insecticides depending on the location and crop (Table 16). Lowest usage was in 
Guimba in direct seeded rice, probably because farmers had to economize more as irrigation 
water from a communal electric pump which was very expensive, particularly in the dry 
season. In Calauan, 99% of farmers used insecticide compared to 92-98% in Koronadal, 87-
91% in Zaragoza, and 37-75% in Guimba. 
 
Farmers who do not understand the pest resistance status of their crop are likely to spray 
more than necessary. Yield loss studies have shown that Filipino farmers tend to over-apply 
insecticide (Kenmore et al. 1985). Farmers, however, were spraying for hoppers but did not 
know the varieties they were planting were resistant which could save them $50/ha per 
season not to spray (Goodell et al. 1982). Marciano et al. (1981) concluded that the number 
of applications carried out by Laguna farmers did not seem to justify usage based on insect 
densities in the field.  
 
Insecticide usage on rainfed wetland rice is less than on irrigated rice as determined from a 
KAP study in the Philippines (Litsinger et al. 1980). In Pangasinan province only 27% of 
farmers sprayed whereas in Iloilo double the number did but this covered only 54% of rice 
fields. Of those farmers that applied, some 70% among users applied only once. While in 
Iloilo of those that applied, 59% only applied once with a maximum of 3-5 times per crop 
The retail value of the insecticide applied was a low $5/ha in Pangasinan and $4/ha for Iloilo 
among users. Insecticide usage on dryland rice is essentially zero as determined from 
Tanauan, Batangas (Litsinger et al. 1980) and Claveria. Low yields typical of dryland rice 
make it uneconomical to justify chemical purchase. 
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9.13 Complexity for farmers 

9.13.1 Many brands of insecticides 

 
Goodell et al. (1982) posed the question, how could farmers choose the right insecticide? She 
found there were dozens of insecticides under brand names that changed every few years and 
sometimes the same one was sold under a different brand by the same company, and with 
many specialized insecticides requiring different dosage rates (eg., synthetic pyrethroids), 
some in the metric system and some not. To make matters worse, a number of the most 
popular insecticides were implicated in making the pest situation worse, a counter-intuitive 
phenomenon that farmers, and even some researchers, find hard to believe.  
 
Despite farmers’ whole hearted acceptance, insecticides represent a highly complex 
technology particularly in reference to the number of brands in the market. The vast array of 
available commercial insecticides and attendant brand names, formulations, and prices each 
with different efficacies against a range of pest species complicates the selection process. 
Bernsten (1977) recorded 38 brands of insecticides used on rice in C. Luzon from a sample of 
191 farmers interviewed. Carbofuran granules was the most used product (22% of the area), 
but eight brands were used in 75% of the area covered. Liquids were more popular than other 
formulations. The computations necessary for dosage determinations add further difficulties 
to proper usage.  
 
Farm record keeping data from four sites in the Philippines revealed 40 kinds of insecticides 
comprising 64 brands (Table 17). The most popular were the highly toxic organo-phosphate 
materials with monocrotophos at the top. This insecticide is banned in a number of countries 
because of the danger it poses to farmers applying without protection. There were seven 
brand names for methyl parathion and four each for endosulfan and BPMC. A natural product 
derived from a pathogenic bacterium Bacillus thuringiensis (Bt) was included but was not 
popular. Also recorded was limited usage of some indigenous botanical based products, a 
detergent, and kerosene. Only those products that averaged 1% usage in any one crop were 
included in the list.  

9.13.2 Assessment of farmers competency with insecticides 

Farmers spray to keep pests off the crop rather than prevent yield loss (Heong et al. 1995b). 
In Leyte 80% of applications were misused either against the wrong pest or the wrong time 
(Heong et al. 1995b). Leyte farmers erroneously target rice bug at other stages than milky 
stage, even tillering stage. Insecticides applied against leaf feeding insects such as leaffolder 
in the early crop stages when populations were low did not increase yields. The economic 
injury level for leaffolder is 5-6/hill, a rarity as field averages are normally < 1 larva/hill. 
Farmers target ladybeetles and hoppers, the former are predators and the latter are not 
important at low densities and for which genetic resistance is available. Some 78% of farmers 
sprayed in the early crop stages, despite low pest infestation or imminent threat. Such practice 
is not only wasteful but damage the predator-prey ratio that may lead to secondary pest 
outbreaks (Way and Heong 1994). 
 
An understanding developed by researchers in the 1980s was that insect pest problems 
stemmed from injudicious use of insecticides, especially prophylactic application of broad 
spectrum materials (Heong 1998). In the tropics, ricefields harbor a diverse mix of natural 
enemies that normally contain most pest problems if not disturbed by insecticides. Chemical 
control as practiced by farmers is ineffective as levels of control exerted are far less than 
desirable (Litsinger et al. 2005).  
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Farmers also react to insect damage rather than to the living pest, thus the insect is often gone 
by the time they apply. Common dosages per hectare average 0.2 kg ai/ha based on farmer 
surveys as opposed to 0.4 kg ai/ha as recommended based on field trials where 80% control is 
the cutoff for recommending an insecticide (Litsinger et al. 2005). Dosage trials at IRRI, 
undertaken to see if the farmers’ practice was viable, caused recommended dosages to be 
reduced from 0.75 kg ai/ha to 0.4 kg ai/ha, but farmers’ spray volumes are generally less than 
300 liters per hectare (Table 16). It is recommended that farmers increase their spray volume 
as the crop grows. In older rice farmers should use 500 liters/hectare. Insect control practices 
as mentioned in national recommendations are dominantly usage of insect resistant varieties 
and the use of insecticides. Most farmers spray for chronic pests for which there are no 
resistant varieties, thus insecticides remain the dominant control practice leading to 3-4 
applications per crop. Genetically modified Bt-rice would overcome this problem as 
Lepidoptera are the main targets which can be controlled by the biocontrol agent. However 
there is political and cultural resistance to these varieties being adopted. 
 
Waibel (1986) stated that farmers overestimate losses but showed economic thresholds as 
insecticide guidelines were economical. Litsinger (2005) showed thresholds were economical 
in some cases only, but underscored the fact that modern rices have high capacity to tolerate 
damage when well managed and with favorable solar radiation during grain ripening. When 
environmental and health costs are factored thresholds become more attractive (Rola and 
Pingali 1993). Most farmers overestimate the importance of insect pests and are strongly 
motivated to use insecticides. Thus large amounts of insecticide are applied unnecessarily and 
are unlikely to result in an economic return. Litsinger et al. (2005) found the farmers’ practice 
was at times economical even with low control.  
 
It is evident that farmers’ insecticide use is not based on economic rationality (Heong 1998). 
This is supported by how farmers make pest control decisions. Application was biased largely 
on farmers’ perceptions of damage and high expected losses. Most (66%) say that pesticides 
are specific only against a range of pests (Litsinger et al. 1980). 

9.14 Factors influencing farmers to use insecticides 

 
Farmers are influenced by peer groups such as pesticide dealers and extension agents and 
over influenced by outbreaks that had occurred in the area even if not in their field. Pests 
were mentioned as being important which have not caused much damage in their regions 
since the tungro epidemics a decade previously. These peer groups over-generalize outbreaks 
that occur in other areas. The perceptual pathologies of IPM programs are, according to 
Waibel (1986), largely the outcome of farmers’ attitudes affecting their responses to 
information they get from government programs  
 
Leyte farmers are risk averse and spray when insects are spotted or before (prophylactic) 
(Escalada and Heong 1993). Emotions of fear are evoked thus farmers spray when only a few 
insects are present. Promotional marketing methods are used to influence farmers to spray. 
Some 60% of Leyte farmers said they would spray even if they did not see the pest.  
 
Advertising and pesticide sales agents have influenced unfavorable attitudes toward insect 
pests. Messages to use insecticides far outnumber those that do not. Farmers therefore have 
developed risk averse attitudes with little economic rationale toward insecticide use. In 
addition negative motivators of fear, ignorance, and passivity cause farmers to become risk 
averse and use insecticides as insurance. Heong et al. (1995) noted the following factors that 
influence insecticide usage: 

1. Advertisements, 
2. Over-reaction to pest density/damage, 
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3. Association of insecticide with modernism, 
4. Equating pesticides as medicines 
5. Ease of use, 
6. Government supplied forecasting information, 
7. Equating pesticides as fertilizers as being necessary, 
8. Quick killing effect, and 
9. Negative motivators of fear, ignorance, and passivity thus become risk averse and 

use insecticides as insurance. 
 
Tjornhom et al. (1997) showed pesticide misuse was associated with the high value farmers 
place on advice from chemical company representatives, cooperative members, and visits by 
local technicians. Many C. Luzon farmers spray on sight and this attitude was at least partly 
due to past experience with varietal resistance breaking down (Kenmore et al. 1985). 
 
Norton and Mumford (1993) pointed out that decisions are made on farmers’ perceptions 
which are based on earlier experience with the problem. If the previous action, such as sprays 
has resulted in good harvests, then farmers will continue to spray as usual and not base the 
decision on the pest populations but on previous behavior. To change farmers’ 
misperceptions, new elements must be introduced into the cognitive structure, eg., different 
perception or information which introduces conflict to motivate change (Heong and Escalada 
1997a). 

9.14.1 Insecticide selection and purchase 

 
In Nueva Ecija province in the Philippines, insecticides selected by farmers were with few 
exceptions those that were recommended at the time (Fajardo et al. 2000). Just 59% of 
applications in Sri Lanka were those chemicals recommended for the specific pest, but the 
proportion of farmers that could name an appropriate chemical was less that those applying it 
(van de Fliert and Matteson 1990). In W. Java a survey was carried out as part of IRRI’s 
Constraints Program in Indonesia asking farmers to name a recommended insecticide for 
three different pests (Nataatmadja et al. 1979). Only 51% of farmers gave a correct answer 
for brown planthopper, and 60% of farmers were correct with stemborers and gall midge. The 
constraints work illustrated the importance of selecting the correct insecticide and applying 
the proper rate. 
 
The farmer operator rather than the landlord makes the decisions on pesticide usage in Iloilo, 
Philippines (Brunold 1981). In another study in the Philippines, 31% of women interviewed 
purchased insecticides and 21% occasionally made control decisions (Warburton et al. 1995). 
Liquid insecticides are more popular because they come in small sizes whereas other 
formulations such as granules do not (Cordova et al. 1981). Similarly in another KAP study 
in rainfed areas in the Philippines, farmers preferred cheap broad spectrum sprayable 
insecticides with < 5% opting for granulars (Litsinger et al. 1980). 
 
The record keeping survey in the four Philippine sites over a decade looked at insecticide 
usage in the seedbed and field. Sprayable formulations were much more popular (98% of 
applications) than granules (2%) in the seedbed, with organophosphates predominating (66%) 
over mixtures (12%) and carbamates (11%) (Table 18). The most popular chemicals were 
monocrotophos (36%), methyl-parathion (23%), and chlorpyrifos + BPMC (9%). There were 
some differences in farmer preference between sites. Koronadal farmers selected methyl-
parathion much more (44%) than in Guimba (7%) or Zaragoza (2%). Guimba farmers used 
relatively more azinphos-ethyl (14%) than other sites (< 7%). Synthetic pyrethroids were 
more popular in Guimba as well with cypermethrin averaging 12% of all applications 
compared to 6% in Zaragoza and 1% in Koronadal. MIPC was most popular in Zaragoza 
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(12%) compared to Koronadal (3%) and Guimba (1%). There were noticeable differences in 
the kinds of insecticides used in the dapog crop between the first and second crops but these 
are not considered significant because of the few number of users. No granules were used on 
dapog seedbeds. 
 
Farmers overwhelmingly preferred sprayable (average of 96% of occasions) to granular 
insecticides in the main crop (Table 17). Koronadal farmers utilized the least number of 
granular materials with only 1% usage in the first wetbed transplanted crop. The highest 
occurrence of granular formulations (14%) was recorded by Guimba farmers for direct 
seeded rice. Carbofuran was the most preferred among granular compounds. Among the 
sprayable formulations, organophosphate materials were most preferred (53% of 
applications) compared to organochlorines (6%), carbamates (10%), and synthetic 
pyrethroids (12%). Spray formulations with a mixture of more than one compound were 
utilized on 15% of occasions. The most popular insecticides were monocrotophos (35% of 
applications), methyl-parathion (11%), cypermethrin (9%), and the mixture of chlorpyrifos + 
BPMC (8%), MIPC (7%), and azinphos-ethyl and endosulfan (both 5%).  
 
There were noticeable differences between sites on the preference of some materials. MIPC 
was most preferred in Zaragoza than the other sites. Only the organochlorines insecticides 
endrin and DDT were recorded for Zaragoza farmers. Methyl parathion, deltamethrin, and 
phenthoate + BPMC were most preferred in Koronadal. Guimba farmers utilized the fewest 
kinds of insecticides.  
 
When asked about preferred insecticide formulations, 90% of Guimba respondents opted for 
sprayables because: i) they are easier to use, ii) give better coverage, and iii) are more 
effective than granular formulations (Fajardo et al. 2000). One farmer believed that granules 
are less safe for the applicator to use. Those (5%) who preferred granules mentioned that 
follow-up spraying was normal. 5% said that all formulations are equally effective.  
 
There was a noticeable improvement in the insecticides used by Philippine farmers in terms 
of toxicity and human safety. In 1966 the dominant insecticides were highly toxic: m-
parathion, endrin, endosulfan, and coumaphos (Cordova et al. 1981). These were mostly 
replaced by less dangerous materials in the ensuing decades. 

9.15 Source of funds for insecticide purchase 

 
Rainfed farmers in the Philippines when surveyed point to different sources of cash to 
purchase insecticides (Litsinger et al. 1980):  

1. Personal savings (63%), 
2. Bank loan (62%), 
3. Friend (18%), 
4. Neighbor (15%) 
5. Relative (12%)  
6. Cooperative (11%), and  
7. Private money lenders (3%) 

 
In Batangas, Philippines where dryland farmers sell vegetables to nearby Manila, 64% of 
farmers obtain bank loans to buy inputs. Most (73%) Filipinos surveyed said they purchased 
insecticide at least one week ahead of usage. Farmers in Sri Lanka who spray a lot receive 
informal credit (van de Fliert and Matteson 1990). Only 23% of farmers took loans to buy 
inputs mainly from relatives, neighbors, and banks. Malaysian farmers are better off than 
most in Asia as the government subsidized much of production costs, therefore chemicals 
were bought with cash and only a few took out a loan (Heong 1984).  
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The Philippine national program to promote the Green Revolution in rice, Masagana 99, 
began in 1973 where credit was extended by the government through extension agents. 
Farmers were to follow a ‘cook book’ (prophylactic) approach to insecticide application with 
a total of four beginning in the seedbed. Farmers were even given insecticides in kind before 
the crop was transplanted. Cash-strapped farmers repaid in rice after harvest at amounts 
which translated to high interest rates. Most farmers, however, viewed credit as a gift and 
defaulted. Farmers knew that there were not enough jails to hold them nor budget to feed 
them if arrested. As a result the scheme ended in 1977. Afterwards rice buyers and agro-input 
dealers who supplied pesticides to farmers before the growing season extended credit, but 
farmers were free to apply as many times as they wanted (Bandong et al. 2002). 

9.16 Land ownership 

 
A large proportion of the irrigated farmers in the Philippines are leaseholders or tenants rather 
than owner-operators. These farmers have a free choice in selection of agro-inputs as Filipino 
landlords do not involve themselves in the day to day management as they are mostly 
absentee, residing in cities far away and only come at harvest to get their share. Tenants in Sri 
Lanka spray more because some get inputs from the landlord and as the goal of the farmer is 
highest yield they have to earn their living from their share of the yield (van de Fliert and 
Matteson 1990). 

9.17 Application technique  

 
Most farmers (87%) interviewed stated that no specific skills are required to spray properly 
(Litsinger et al. 1980). Farmers have a good grasp on knowledge of application technique. In 
addition most farmers spray in the morning 81%, while 90% say that full coverage is best. 
Some 85% know rain washes pesticide off of plants while 81% increase the dosage in 
response to higher infestation levels. In a number of areas in the Philippines, farmers practice 
synchronized spraying among fields in the community (Pineda et al. 1984). This has the 
advantage of minimizing the recolonization of ricefields from nearby areas later in the crop 
(Joyce 1985). Their main fault is the low spray volumes applied thus as most are contact 
chemicals the plants are not adequately covered with product. 

9.17.1 Frequency and timing 

 
From the large record keeping survey in four locations detailed information on timing and 
frequency of application has been obtained both in the seedbed and main crop. 
 
In the seedbed Zaragoza farmers applied slightly more insecticide to the seedbeds averaging 
1.3 to 1.4 applications (calculated for only those who used insecticides) than in Guimba, 
Koronadal, and Calauan (1.0-1.1 times per crop) (Table 15). In Koronadal usage on wetbeds 
was higher (35-43%) than dapog (13-21%). Among insecticide users in Zaragoza, 14-22% 
applied two applications and 4-12% more than two applications to the wetbeds for both 
seasons. In Koronadal only 5% or fewer farmers applied more than once to dapog beds. 
Greatest usage by a single farmer reached four applications. 
 
Zaragoza farmers tended to delay their first application (18-19 days after sowing or DAS) 
more than those from Guimba (16-17 DAS) or Koronadal (14-15 DAS) over both first and 
second crops. Timing of the second application was similar for Zaragoza and Guimba farmers 
(24-27 DAS) and later than for Koronadal farmers (16-22 DAS) for wetbeds. Zaragoza 
farmers applied most of their applications 2-3 weeks after sowing (WAS), whereas farmers 
from Guimba and Koronadal applied most 1-2 WAS on wetbeds. A greater percentage of 
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Koronadal farmer-users applied after 4 WAS on dapog seedbeds in the second (25%) but not 
the first (0%) crop. 
 
Application frequency on the main crop varied widely by site (Table 16). The lowest came 
from Guimba farmers who averaged 1.4-1.6 applications per crop among users, whereas 
Koronadal farmer-users averaged the highest at 2.3-3.2 applications. Zaragoza and Calauan 
farmers were in between averaging 2.0-2.4 and 1.8-2.2 applications per crop, respectively. 
The range of values by any one farmer in the survey per crop ranged from 2 to 10, the largest 
value occurred several times by different farmers in Koronadal where maximum usage 
ranged from 6-10 applications over all crops. There was no trend in the extreme values for 
the Koronadal site as extremes occurred in 1984 and 1987. There was a trend to decrease 
insecticide applications from 1986 onwards in Zaragoza where extreme values decreased 
from 5-8 to 3-4 applications. There was no indication that usage varied by season but only a 
slight indication that direct seeded (pre-germinated) rice on average received fewest 
applications (1.4-2.5) compared to wetbed (1.4-3.2) and dapog (1.6-2.8). 
 
In Guimba 75-82% of farmers who used insecticides applied only a single time with the 
exception of the second wetbed crop where 45 and 46% applied once and twice, respectively 
(Table 16). In Koronadal with highest insecticide usage of 20-30% of the farmers averaged 
over three applications per crop. Zaragoza farmers averaged 11-17% and Guimba 2-13% 
usage over three applications. The median application frequency was twice averaged over all 
sites for all farmers.  
 
The first application was timed from 20-26 days after transplanting (DAT) for transplanted 
crops which was quite consistent regardless of season or site (Table 16). For direct seeded 
crops the range was 22-31 DAS. With few exceptions the second application occurred on 
average 13-17 days later. The third applications ranged from 43-51 DAT or 36-57 DAS for 
transplanted and direct seeded crops, respectively. Average timings became less discernible 
beyond the third application as those farmers who applied more times had shorter intervals 
between applications. Therefore there was no consistent pattern beyond the third application. 
 
Cumulative frequency distributions showed significant differences between sites. In wetbed 
crops in the wet season, Guimba and Zaragoza farmers had applied over half of their 
applications by 3 weeks after transplanting (WAT) and 4 WAT, respectively (Figure 3A). A 
significant number of applications occurred in the later crop growth stages in Koronadal as 
very few applications occurred during the first three weeks. Greatest insecticide activity 
among Guimba farmers occurred from 2-6 WAT, but 2-9 WAT in Zaragoza and 4-11 WAT 
in Koronadal. A similar pattern prevailed in the dry season for Guimba and Zaragoza, but the 
pattern for Koronadal farmers became highly similar to that of Zaragoza farmers where 
greatest usage occurred 2-9 WAT (Figure 3B). A linear relationship between application rate 
and crop age was more evident in the dapog culture in Calauan and Koronadal from 2-11 
WAT (Figure 3C). For direct seeding 75% of the applications occurred from 1-6 WAS, 
whereas in Zaragoza and Koronadal this level was not reached until 8-9 WAS (Figure 3D). 
In Guimba relatively few applications occurred from 7-12 WAS. 
 
The survey revealed that farmers often mixed several brands of insecticides together when 
applying to the field. Highest incidences of mixing brands occurred in Zaragoza with 11-12% 
in wetbed culture in the wet and dry seasons (Table 19). Less occurred in direct seeded rice. 
Fewer cases of mixing insecticides occurred in Guimba which averaged 11% mixtures for 
wet season wetbed and direct seeded dry season crops. Least mixing occurred in the wetbed 
dry season culture 2%. Lowest site averages occurred in Koronadal a site with the highest 
insecticide usage and averaged 4% mixtures over all crop cultures. Highest usage was in 
wetbed and dapog with least in direct seeded. Farmers often mixed insecticides that were 
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already composed of two insecticides thus they were mixing mixtures. This is an ill-advised 
habit as on other crops this quickly leads to insecticide resistance and is wasteful. Insecticide 
resistance on rice has been recorded particularly in Japan and Taiwan where farmers apply 
frequently and at high dosages (Nagata and Mochida 1984). What saves farmers in other 
countries is the small field size and independent decisions of farmers concerning what 
products they use thus there is a wide and diverse mosaic of materials as well as low dosages. 
More important is insecticide resurgence which has been much more common (Gallagher et 
al. 1994). 
 
Surveys of farmers in Leyte, Nueva Ecija, and Vietnam resulted in positive correlations 
established those farmers who apply early also apply late in the crop, thus applications were 
not independent (Heong et al. 1995b). Thus those who applied both early and late may have 
been risk averse, inclined to use more inputs, and better off economically.  

9.17.2 Dosage  

 
Use of sublethal dosages is not only ineffective and wasteful but can cause pest resurgence. 
C. Luzon farmers told an anthropologist that they were satisfied that they were applying 
enough insecticide in proper concentrations (Goodell et al. 1982). Filipino farmers often 
overestimate control effectiveness (Waibel 1986). In reality they under-dose to the point of 
risking that the chemicals are not toxic to insects (Litsinger et al. 2005). The dosage-mortality 
relationship is not linear and mortality only occurs once the threshold level of mortality (as 
with drugs) is reached which most farmers do not achieve. Farmers also do not realize that 
some insecticides are active at very low dosages (such as synthetic pyrethroids) while the rest 
are active only at higher dosages (they under-dose both, see Table 16). What is amazing is 
that they do not perceive they are not achieving good control. Most likely farmers see the pest 
damage decrease which is probably from the activities of natural enemies more than the 
chemical. Understanding dosages is extremely complex for farmers and is in reality 
impossible to teach to farmers who have limited math skills. Farmers in Zhejiang, China on 
the other hand were surveyed and found they over-used pesticides by making cocktails 
(mixing several pesticides in the same tank-load), applying frequently, and overdosing 
excessively (Hu et al. 1997). 
 
The farm record keeping survey spanning over a decade documented Filipino farmers’ 
insecticide dosages in the seedbed and main crop. Dosages in the seedbed were high when 
calculated on the stated area of the seedbeds in both Guimba and Koronadal where they were 
determined (Table 15). Common sprays were applied at slightly higher dosages in Guimba 
(0.57-0.61 kg ai/ha) than Koronadal (0.39-0.42 kg ai/ha). These dosages are at or higher than 
those recommended (0.40 kg ai/ha) based on seedbed area. Synthetic pyrethroids were 
generally under-dosed (0.052-0.059 kg ai/ha) compared to recommendations (>0.10 kg ai/ha). 
Granules were also under-dosed (0.23-0.44 kg ai/ha) compared to recommended levels 
(>0.50 kg ai/ha).  
 
On the main crop, organochlorine, organophosphate, and carbamate insecticides in spray 
formulations (termed common sprays) were applied in dosages that ranged from 0.18-0.24 kg 
ai/ha (Table 16). There was no apparent trend by site, crop culture or season. Similarly with 
synthetic pyrethroids the observed ranges (0.006-0.054 kg ai/ha) were without a noticeable 
trend (dosages should be 0.010-0.025 kg ai/ha). Farmers therefore were within the range of 
effective dosages with synthetic pyrethroids and would have had good efficacy, but represent 
only 10% of applications (Table 17). With granules higher dosages were observed in the dry 
seasons (0.54-0.87 kg ai/ha) compared to wet season (0.19-0.39 kg ai/ha) for wetbed but not 
direct seeded crops. Granules are effective at 0.75-1.5 kg ai/ha, thus most farmers were below 
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this level and granules require standing water of > 10 cm for them to work well (Bandong et 
al. 1979). 
 
The dosages were graphed in cumulative frequency distribution which showed that half of the 
common insecticide applications (not including synthetic pyrethroids and granulars) were 
below 0.20 kg ai/ha in Zaragoza, Guimba, and Koronadal (Figure 4). Over 90% of all 
insecticide applications were below the recommended rate of 0.40 kg ai/ha for all 
comparisons. What is remarkable about the data was the consistency of insecticide dosages 
over sites, rice culture and season. As mentioned in other sections of the chapter dosages of 
0.20 kg ai/ha are not lethal to most rice insect pests. These insecticides were originally 
recommended at a dosage of 0.75 kg ai/ but trials at IRRI revealed that the dosage could be 
reduced to 0.40 kg ai/ha but no further. 
 
Waibel (1986) also noted that farmers in his surveys also under-dosed from 0.20-0.30 kg 
ai/ha. Similarly Marciano et al. (1981) found Laguna farmers under-dosed 35-40%, and used 
less than recommended spray volume. Tank mix concentration was properly followed but the 
number of sprayerloads needed to be increased. Farmers use low water volumes and select 
nozzles which project the spray to reduce the number of passes through the field, but as a 
result severely under-dose (Bandong et al. 2002). 
 
In the favorable rainfed areas of the Philippines, insecticide dosages ranged from 0.03-0.38 
kg ai/ha (Litsinger et al. 1980). Farmers determined the dosage by reading insecticide labels 
(77% of respondents) or guessed (13%). They measured insecticide from the bottle via the 
bottle cap (69%), spoons (26%), graduated cups (10%), or guessed (5%). 
 
The survey of Litsinger et al. (1980) asked farmers to list the constraints they faced in 
achieving more lethal dosages and there were many:  

1. Lack of pest recognition, 
2. Lack of capital, 
3. Lack of knowledge of pesticide application, 
4. Aversion to debt, 
5. Lack of labor, 
6. Lack of sprayers, 
7. Unavailability of pesticide locally, 
8. Disbelief that the yield increase from pest control was enough to warrant usage, 

and 
9. Toxic effects of pesticide to operator. 

 
The last constraint is perhaps the most real as farmers insisted they would not increase their 
spray volume so the only way to increase dosage was to put more insecticide in each tank 
load. As farmers typically walk through the spray path, contact with insecticide is inevitable 
and even more so as they do not don protective clothing. 

9.17.3 Farmers’ use of sprayers 

 
In the Philippine farm record keeping survey, it was found that farmers applied insecticide 
with stainless steel, lever-operated knapsack sprayers with a capacity of 19 liters as being 
most popular. Smaller ones are 15 and 11 liter capacity. Farmers use the same sprayers for 
herbicides but know to wash them thoroughly before use.  
 
Heong (1984) determined that most (85% of respondents) Malaysian farmers in irrigated rice 
areas owned sprayers (knapsack 64%, motorized 18%, both 18% among owners). For those 
who do not own they can contract spraying using equipment loaned by neighbors and 
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equipment borrowed from the government or pay others to spray. This survey of sprayers, in 
fact, contributed to improved research and extension and identified urgent needs for 
improving knapsack sprayers, training farmers in sprayer techniques, and improving the 
quality of locally produced knapsack sprayers. It led to sprayer clinics being established 
(Norton 1993). In India it is common for farmers to rent sprayers for less than $1/day or to 
hire someone. Also farmers do not fill the sprayers full as they believe air is needed. Some 
only fill a 15-liter sprayer with 10 liters of water. The most popular sprayers in Chhattisgarh 
are made of plastic and leak from the loose seal at the cap and thus are extremely dangerous 
to use. Farmers balk at purchasing better made sprayers. 
 
In rainfed rice culture in the Philippines all farmers had access to sprayers (Litsinger et al. 
1980). Ownership was 65% of farmers and 59% had used sprayers for more than 10 years. 
Water availability is a problems for 31% of farmers Interestingly rainfed wetland farmers 
experienced greater problems than the dryland rice site of Batangas (22%). Farmers in 
Batangas use wells and ox drawn sleds with metal oil drums to bring water to the field. Fewer 
farmers had problems in Pangasinan (25%) than Iloilo (44%). Sprayer size was 11-19 liters 
but 15 liters was most popular (54%). Many farmers found the 19 liter size as too heavy. 
Some 13% of farmers contract helpers from time to time. Some 65% of farmers in Sri Lanka 
hired labor locally for land preparation, as well as harvesting (62%), crop establishment 
(45%), pesticide application (43%), and weeding (33%) (van de Fliert and Matteson 1990). 

9.17.4 Spray volume 

 
In the large survey in four Philippine sites spray volume was determined for Koronadal 
farmers which ranged from 173-220 liters/ha, while that in Calauan was higher (245 liters/ha) 
(Table 16). In Koronadal, slightly higher spray volumes occurred in transplanted wetbed 
crops (214-220 liters/ha) than in direct seeded crops (173-181 liters/ha). Half of the 
applications in Koronadal were less than 150 liters/ha and 80% less than 200 liters/ha, the 
recommended volume (Figure 5). The maximum volume per farmer was 550 liters/ha. Most 
farmers in Guimba used a spray volume of 8 to 20 tank-loads or 128 to 320 liters/ha (mean = 
144 ± 34 liters) which is much less than recommended (300-1,000 liters/ha) increasing with 
crop growth (Fajardo et al. 2000). This data agrees with that of Waibel (1986) to confirm that 
farmers use low spray volumes. In Chhattisgarh a survey of 80 farmers revealed a mean spray 
volume 0f 202 liters/ha. 

9.17.5 Safe use practices 

 
Safety considerations among farmers appear to be lacking in all sites in the rainfed survey 
(Litsinger et al. 1980): 

1. No farmer knew that pesticides can enter through skin,  
2. Most farmers (69%) take precautions not to inhale the pesticide while spraying with a 

handkerchief around nose,   
3. But some farmers do take some precautions: 

a. The safety period before it is safe to eat a sprayed vegetable is > 5 days 
according to 61%, and  

b. 28% feared using pesticides (endrin, carbofuran, methyl parathion mostly)  
 
Most farmers felt insecticides were the most toxic because: 

1. Bad odor 41% 
2. Personal experience 20% 
3. Knew from label 13% 
4. Inherently dangerous 11% 
5. Harmed animals 9% 
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6. Affects the skin 6% 

 
Therefore the farmers have this misperception that the way to avoid poisoning is only not to 
breathe or eat the chemicals (keeping off the skin is not considered important) (Warburton et 
al. 1995). Farmers need to take more precautions when measuring product in the spray tank 
as they are dealing with concentrated insecticide. Often farmers use only the bottle cap which 
is bound to spill on their skin as these are not meant for this purpose and they have no gloves. 
They should not spray in front while walking through the spray path and they should wear 
protective clothing on their legs and wear rubber boots. One method is to wrap a sheet of 
plastic around the waist to act as a water repellant. If clothing gets soaked with pesticide 
tainted solution this acts as a wick causing the chemical to enter the body. Lastly farmers 
should repair leaky sprayers as if they solution spills down their back while spraying the 
wicking from their soaked clothing becomes highly hazardous. 
 
In Laos Rapusas et al. (1997) asked farmers what precautions they took while spraying and 
the most commonly mentioned precaution was not to spray at all (27%of respondents). Some 
12% were wore long trousers and long sleeves and covered their mouth and nose (10%) while 
spraying. Some 10% were also aware that eating or smoking should be avoided, 8% took a 
bath after spraying, and 5% refrained from entering recently sprayed fields. A few of the 463 
farmers interviewed said they kept pesticides away from children and animals and rinseate 
from sprayers was not dumped into canals or rivers. 

9.17.6 Negative effects on environment 

 
Surveys in Thailand, Cambodia, Laos, and Nepal among rainfed rice farmers showed they 
were aware that useful paddy organisms would be killed if they used insecticides (Fujisaka 
1990). In the Philippines it is said there are three harvests in a rice field. First is to harvest 
rice, second is to harvest the rats that eat the rice (barbequed delicacy in the countryside), and 
third are the aquatic organisms in the paddy. After harvest one can see farmers fishing out 
aquatic organisms from the stagnant pools left in the drained field. Such food enriches local 
diets. Poorer farmers in many areas traditionally harvest snails, fish, and crabs from the 
ricefield to supplement their diet. In irrigation canals farmers collect an aquatic plant 
kangkong Ipomoea aquatica to use as a vegetable but their health is jeopardized as it absorbs 
and concentrates pesticides (Tejada and Magallona 1985). One of the comments of farmers 
after successful IPM programs is how many of the aquatic organisms have returned to their 
fields. Many of these organisms are highly sensitive to insecticides. It is beyond the scope of 
this chapter to detail much of this but the reader is referred to Pingali and Roger (1995). 
 
10. KAP of Weeds 
 
10.1 Identification and damage caused 

 
Bentley (1989) noted that Honduran farmers possess an impressive knowledge of plants (and 
by extension weeds) growing in their surroundings, having a name for each and knowing 
about their utility and ecology. Ivory Coast rice farmers according to a survey by Adesina et 
al. (1994) also know weeds very well but will produce a shorter list of species than one 
developed by scientists. This is due to the fact that farmers place higher importance on only a 
few of the prevailing weeds and may lump two closely related species. If farmers do not give 
high importance to a weed, they are unlikely to want to control it. They consider some weeds 
which are used for food or medicine or have the ability to suppress other weeds as beneficial 
(Altieri 1984). This same view was shared by farmers in SE Mexico who have a ‘non-weed’ 
concept where non-crop plants are classified according to use potential and complementary 
positive effects, on the one hand, with negative effects on soil and crops on the other. Such 
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classifications indicate that local farmers understand the intricate role of non-crop plants in 
their agricultural activities. Thus instead of considering all weeds as noxious, certain weeds 
are allowed to remain in the field.  
 
In many parts of Asia, rice farmers routinely submerge weeds that they just pulled from the 
field back into the paddy mud roots up. This is a convenient way to control them and also is a 
source of green manure. Filipino farmers were observed pushing young water hyacinth plants 
under the soil while weeding, in this way weeds serve a useful purpose. In Chhattisgarh 
farmers know those weeds that will not regenerate if buried so roll them into a ball and push 
them into the soil. Those species that will regenerate (with runners) are thrown on the bunds 
to desiccate or can be used as fodder. In Guatemala, weeds are allowed to grow in order to 
feed cattle even they know letting them grow tall will lower yield of their crop (Altieri 1984). 
In Java where rice farms are at their smallest there are no weeds as all are harvested for 
fodder. 
 
Rice farmers in the Ivory Coast were asked to cite all the weeds they knew as pests and 
identify the most important (Adesina et al. 1994). They noted Chromolaena has vigorous 
regrowth and requires more labor to remove. Centrosema entangles young plants and is 
difficult to remove. Rottboellia has irritating hairs. Echinochloa is difficult to distinguish 
from rice. Some weeds such as Ageratum and Euphorbia rapidly form a dense canopy. The 
farmers noted some weeds have become more important in recent times while others less so.  
 
Most farmers believe they know how to control weeds thus undervalue them compared to 
insect pests and diseases which give them more problems. A survey in Guimba, Philippines 
found farmers agreeing with researchers on the composition of weed species (Fajardo et al. 
2000). However on the main crop only 40% of the farmers regarded weeds as a major 
problem in their fields but all applied herbicides to control them. Farmers may have 
misunderstood the question to mean weeds were not a problem to them. This is a common 
misunderstanding of the question by farmers thus those who survey farmers need to make the 
distinction between whether if uncontrolled farmers think weeds are a problem or if farmers 
rank weeds high because they are difficult to control. Although weeds were considered a 
secondary problem by the farmers, most farmers believed that weeds, if left uncontrolled, 
could cause 50% yield reduction. Research shows that almost 100% of yield is lost without 
weeding, particularly in areas with less water control. Another indication of the importance of 
weeds is that all farmers interviewed used herbicides and over 90% carried out labor-
intensive hand weeding to keep their fields free of weeds. Traditional cultivars are more 
competitive with weeds but are less responsive to weed control. On the other hand, modern 
cultivars are less competitive with weeds but are more responsive to weed control, thus 
farmers have increased their time weeding with adoption of modern cultivars.  
 
Both farmers and researchers in Guimba observed that all fields were infested by Paspalum 

distichum and Echinochloa spp. [E. glabrescens, E. oryzoides]; 85% were infested with 
Monochoria vaginalis; and 65% were infested with sedges [Fimbristylis miliacea, Scirpus 

supinus, Cyperus iria]. Other weeds of minor importance were C. difformis, Ipomoea 

aquatica, Eclipta prostrata, and Ischaemum rugosum. But farmers did not distinguish among 
species of Echinochloa. 60% of the respondents regarded P. distichum as the most important 
weed, while 25% stated that Echinochloa spp. were. 15% thought that other weeds, such as 
M. vaginalis and sedges were most important. Thus weed incidence is to a large part site 
specific. This interpretation basically agrees very much with researchers in terms of the site 
specific nature of weeds and the weed importance.  
 
Guimba farmers showed they have a sophisticated understanding of the role of weeds in 
ricefields and listed eight ways in which weeds negatively affect yield and rice farming 
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(Table 20). High on the list were competition for nutrients, lower yields, reduced tillering, 
and difficulty in harvest. They also estimated that weeds reduced yield by 12-49% in the dry 
season and 12-55% (mean 36%) in the wet season. Such ranges in loss were corroborated by 
IRRI researchers who hand weeded small plots on farmers’ fields above the weed control 
level practiced by farmers. This method is a way to measure the degree to which farmers’ 
weed control methods are effective. If there is no difference in yield between extra weeded 
plots and farmers’ fields then the farmers’ practice is optimal. 
 
Filipino farmers are said to allow Echinochloa crus-galli. to grow side by side with rice 
(Moody 1990). The grassy weed is said to drive away birds because of the long awns and 
thus protects rice from attack. In reality Echinochloa may attract birds to rice fields as a 
source of food.  
 
10.2 Evaluation of control practices in irrigated rice 
 
Rainfed farmers in Sri Lanka stated they experienced fewer weed problems than irrigated 
farmers and combat weeds by hand weeding and water management (van de Fliert and 
Matteson 1990). Farmers in general are knowledgeable about the importance of timely 
weeding but still have problems in weed control due to inadequate water supply and misuse 
of herbicides. 31% used the right type of herbicides at the right development stage but only 
9% used them at the appropriate rate. The farmers complained that even though they used 
herbicides, they end up undertaking significant hand weeding. They have a choice between 
direct seeding or transplanting to establish their crop. The latter requires less herbicide and 
weeding (93% believe so) but more labor.  
 
Watson and Willis (1985) found farmers in Kalimantan select tall droopy-leaved rice 
varieties to compete with weeds particularly on newly cleared fields. More weeding was 
needed in older fields when grasses appear. Weeding is curative, however, and is only done 
when weeds threaten to overwhelm the crop – too late to prevent significant loss. In NE 
Thailand burning rice stubble controls weeds (Brown and Marten 1986). Surveys in Thailand, 
Cambodia, Laos, and Nepal in rainfed rice found farmers noting that weed control was not 
such a problem due to good land preparation, use of the stale seedbed method, and hand 
weeding (Fujisaka 1990). Kenmore et al. (1987) noted Filipino farmers control weeds well 
and use crop husbandry practices and herbicides. On the contrary, the authors concluded that 
the use of insecticides was not as well carried out by farmers as herbicides. An explanation is 
that the effect of not using herbicides well is immediate, whereas of not applying the right 
amount of insecticides is not. 
 
Farmers can be innovative. In parts of India where wild rice Oryza sativa f spontaneum is a 
serious weed problem farmers have taken to planting a purple colored rice variety (red rice) 
Shayamala. When the crop is about a month old the green wild rice plants can be easily 
distinguished from those of rice and can be readily removed by hand. The farmer would 
perform this operation only after a season with high incidence of wild rice. 
 
The ‘loop survey’ in the Philippines (Cordova et al. 1981) in which IRRI economists 
periodically interviewed the same farmers every five years, showed that irrigated rice farmers 
adopted herbicide technology on a linear scale from 1965-75 from 9% to 58% users. The 
farm record keeping survey in the Philippines documented detailed herbicide usage by 
farmers. The survey served as a report card on farmers’ mastery of herbicide usage pointing 
out their resourcefulness as well as deficiencies in certain areas. We found that herbicides 
were used only minimally in the seedbed in the four irrigated rice sites. In the field we found 
that herbicide usage was generally high as in three of the four sites an average of 73-100% of 
farmers applied them. Thus farmers have been high adopters of herbicides as a labor saving 
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technology. Overall, herbicide usage varied widely between sites and crop cultures and to a 
certain extent seasons (Table 21).  
 
Sprayable formulations are delivered by stainless-steel, lever-operated, knapsack sprayers 
(15-19 liter capacity) while granular herbicides are broadcast by hand. Fewest herbicide users 
were in Zaragoza with only a mean of 45% of farmers, as crop culture averages. Least usage 
in a year occurred in Zaragoza in the 1986 wet season wetbed crop with only 21% of farmers 
and 14% of farmers in the 1983 direct seeded wet season crop. In Zaragoza irrigation comes 
from a large river diversion system and farmers maintain higher water depths in their fields 
than is true of the other sites typified by smaller irrigation systems. Farmers in Calauan (90%) 
and Koronadal (90%) were highly consistent on average between crops, whereas in Guimba 
only 73% used in the wet season compared to 91-100% for dry season crops. In Calauan the 
lowest usage per year was 78% in the 1985 wet season and in Koronadal 62% in the 1987 
second wetbed crop. Overall there was a slight indication that more farmers chose herbicides 
in the dry season crops compared to the wet season.  
 
Except in wetbed crops in Zaragoza, sprayable formulations were more preferred than 
granulars (Table 22). The pre-emergence herbicide butachlor was the most preferred 
sprayable material for transplanted crops by farmers in Calauan (84-97% of applications). In 
direct seeded rice with pre-germinated seeds, Zaragoza farmers preferred pretilachlor (34-
56% of applications) in both wet and dry seasons. Guimba farmers who direct seeded in the 
dry season also selected pretilachlor (61% of applications). Koronadal farmers who direct 
seeded preferred pretilachlor in the second crop (53% of applications) but 2,4-D + piperophos 
in the first crop (46% of applications). Koronadal farmers selected mixed formulations of 
sprayable herbicides which ranged from 19-69% of all applications. Zaragoza farmers 
selected granular herbicide formulations for wetbed transplanted crops in both the wet and 
dry seasons which predominated in 55-60% of total applications. The most preferred 
materials including mixtures were butachlor; 2,4-D; MCPA; and pretilachlor. 
 
With the exception of direct seeding rice culture, farmer-users averaged only one application 
per crop (Table 21). In the wet or first rice crop from 39-44% of farmers who used herbicides 
in Zaragoza and Koronadal applied a second time. The most number of applications recorded 
was three which occurred in less than 13% among farmer users on any crop (the 1986 second 
dapog crop in Koronadal).  
 
Choice of pre-emergence herbicides varied widely by site, season, and crop culture (Table 

21). Highest usage by site was in Guimba (77-79% of all applications). Koronadal farmers 
used pre-emergence chemicals sparingly in wetbed and dapog crop culture (14-24% of all 
applications), but were among the highest (67-98%) in direct seeded crops. Farmers planting 
direct seeded crops utilized the most pre-emergence applications (43-98%). Zaragoza farmers 
used more pre-emergence herbicides in the dry season for both wetbed (70 vs. 53%) and 
direct seeded (94 vs. 43%) crops.  
 
Timing of pre-emergence herbicides averaged 3-5 days after transplanting (DAT) or days 
after sowing (DAS) for all crops (Table 21). Post-emergence applications were timed 8-38 
DAT or DAS with no trend evident by crop culture or season. Zaragoza (21-38% of 
applications) and Koronadal (11-32%) farmers generally timed their post-emergence 
applications later than those in Guimba (8-12%) over all crops. 
 
The cumulative frequency distribution graphs for herbicide applications by crop age showed 
for wetbed, wet-season crops that Guimba farmers had applied over 95% of total applications 
by the first week after transplanting (Figure 6A). Zaragoza farmers also had a high rate of 
pre-emergence applications but continued to apply post-emergence applications until the 
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seventh week after transplanting. Koronadal farmers applied the most during 4-5 weeks after 
transplanting (WAT). Similar trends continued for the wetbed dry season crop for Guimba 
and Koronadal farmers, but Zaragoza farmers applied earlier showing a greater proportion of 
pre-emergence applications. Dapog crops showed a marked contrast between Calauan and 
Koronadal farmers (Figure 6B), where farmers from the former site applied at the time of 
transplanting or earlier. Herbicide timing in dapog culture mirrored that in wetbed culture 
where Calauan farmers applied herbicide within the first two weeks while those in Koronadal 
were more delayed (Figure 6C). There was a slight difference between rice cultures in 
Koronadal as wetbed culture most applications occurred from 3-5 WAT whereas in dapog for 
the second crop particularly most applications occurred by 3 WAT. For direct seeded crops, 
Koronadal and Guimba farmers had applied most applications by the second week after 
sowing whereas in Zaragoza some 20% of farmers delayed until the nineth week (Figure 

6D). 
 
Herbicide rates in general were several-fold lower than those recommended on the label 
(0.50-1.00 kg ai/ha). Farmers applied an average dosage of 0.18 to 0.55 kg ai/ha per crop 
(Table 21). As a site, Zaragoza farmers applied lowest mean dosages (0.18-0.37 kg ai/ha). 
There was no other observable trend for crop culture or season. Zaragoza farmers used the 
highest amount of granular herbicides and averaged 0.86-1.39 kg ai/ha. Still dosages were 
about half of those recommended. The frequency distribution graphs of dosages showed that 
over half of the applications by Zaragoza wetbed farmers were severely under-dosed – less 
than 0.15 kg ai/ha (even some 18% applied at rates less than 0.05 kg ai/ha), whereas more 
than half of Guimba and Koronadal farmers applied at rates above 0.40 (Figure 7A). In the 
dry season wetbed crop, 80% of Zaragoza farmers applied at rates less than 0.20 kg ai/ha, 
whereas more than half of Koronadal farmers applied at rates above 0.50 (Figure 7B). A 
similar trend was noted for Koronadal dapog farmers as over half applied at rates above 0.45 
kg ai/ha (Figure 7C). This was remarkably consistent for both first and second crops. 
Farmers who direct seeded in the dry season averaged similar dosage distributions as wetbed 
dry season farmers (Figure 7D) with half of Zaragoza farmers averaging herbicide dosages 
of less than 0.20 kg ai/ha while over half of Koronadal farmers averaged more than 0.45 kg 
ai/ha per application. 
 
A more detailed survey in Guimba by a multidisciplinary team (Fajardo et al. 2000) found a 
surprisingly high 35% of farmers who used herbicide in the seedling nursery. 85% of those 
chose butachlor and 15% applied a tank mixture of butachlor plus Rilof H (piperophos + 2,4-
D) with knapsack sprayers. Herbicides were applied before seeding – 29% of the farmer-
users applied them 7 days before seeding (DBS), 57% at 4 DBS, and 14% at 3 DBS. 
Furthermore farmers knew preventing weed growth in the seedling nursery occurs through 
site selection (for least weedy areas) and land preparation. Weeds, pulled and transplanted 
with rice seedlings, cannot be controlled with herbicides, and hand weeding is impractical. 
But some farmers stated that weed control in the nursery was a problem despite more than 
adequate tillage. Strategies to prevent weeds in the nursery are warranted such as a low cost 
herbicide application or longer periods between harrowings. Delaying a few days between 
tillage operations allows weed seeds to germinate and the resulting seedlings are readily 
killed by tillage. Longer periods between tillage operations also helps to control creeping 
weeds such as P. distichum. 

 
Rao and Moody (1988) reported from observing and interviewing Guimba farmers that weeds 
emerging in the seedling nursery, which were inadvertently transplanted together with rice, 
caused yield losses ranging from 18% to as much as 35%. Using herbicides in the seedling 
nursery is not commonly practiced by Filipino farmers and is usually not given attention by 
herbicide manufacturers. This omission may be because farmers generally do not recognize 
the yield losses caused by transplanted weeds (mostly grasses such as Echinochloa spp.). 
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Those farmers who used herbicides in the seedling nursery applied low rates. Farmers 
reported that they feared phytotoxicity if higher rates were used.  
 
On the main rice crop 95% of Guimba farmers used butachlor while others used 2,4-D; 
MCPA; or Rilof H alone or in combination with butachlor. Application of butachlor was 
mostly timed at 1-5 DAT (latest was 7 DAT). When used, 2,4-D was applied at 14-21 DAT, 
MCPA at 44 DAT, and Rilof H at 2-4 DAT. The spray volume per hectare (mean = 143 ± 37 
liters, range = 64-272 liters) was about the same as that used for insecticide. All farmers 
interviewed applied butachlor at a rate lower (most 0.20-0.30 kg ai/ha with a mean = 0.38 kg 
ai/ha) than the label recommendation of 1.0 kg ai/ha. Follow-up research found that rates as 
low as 0.50 kg ai/ha were justified in direct seeded rice culture but control dramatically 
dropped below this level.  
 
Guimba farmers said control of P. distichum and Echinochloa spp. was considered by half of 
the farmers to be equally difficult because: i) herbicides cannot kill them, ii) they produce 
many seeds (particularly Echinochloa spp.), iii) have dense roots, iv) decompose slowly, or 
v) germinate readily (Fajardo et al. 2000). 21% of the respondents regarded P. distichum as 
the most difficult weed to control because of its fast growth and slow decomposition. Another 
18% mentioned I. rugosum as equally difficult to control for the same reasons. These 
observations show farmers have great knowledge of weed ecology and control. According to 
most farmers (74%), butachlor can control M. vaginalis and sedges (F. miliacea, C. iria, and 

Scirpus supinus). A few farmers (37%) said that Echinochloa spp. (E. glabrescens, E. 

oryzoides and E. picta) can be controlled by butachlor. All of the respondents said that P. 

distichum cannot be controlled by butachlor; 55% said that butachlor cannot control 
Echinochloa spp. either. 
 
The majority of farmers supplemented herbicide application with hand weeding. 45% did two 
additional hand weedings: i) to increase yield, ii) for ease of harvesting, iii) to lessen 
competition, iv) induce tillering, and v) to promote faster crop growth. 35% performed only 
one additional hand weeding to lessen competition. Three additional hand weedings were 
carried out by 15% of the farmers to reduce harvesting and threshing losses and to ‘totally 
eradicate weeds’. One farmer did not do any supplemental hand weeding because he claimed 
that he already had adequate weed control resulting from good land preparation and the use 
of herbicides. 
 
Additional comments made by farmers about herbicides that were questioned by researchers 
included: i) 2,4-D is for the control of M. vaginalis, F. miliacea, and C. iria (20%); ii) 
Lambast (a brand name of butachlor) is more effective than Machete (another brand of 
butachlor)(10%); and iii) MCPA controls broadleaved weeds and sedges but not P. distichum 
or the Echinochloa species (5%). M. vaginalis is a serious weed in paddy fields but is more 
easily controlled by herbicides when applied at the correct rate and time. Most farmers said 
that butachlor prevented seeds of M. vaginalis, F. miliacea, C. iria, and S. supinus from 
germinating, but herbicides only affect germinating weed seeds (Fajardo and Moody 1990). 
A few farmers believe that 2,4-D applied post-emergence is for the control of some 
broadleaved weeds and sedges which is supported by research (Moody 1977). The allegation 
that Lambast is less effective than Machete is hard to understand because both are brands of 
the same product. Perhaps adulteration is the reason for the discrepancy. 
 
10.3 Rainfed rice production systems 

 
Many polycultures have built-in pest protection mechanisms. For example in forested slash 
and burn rice, maize, cassava intercropping culture in Sumatra, Indonesia, as determined 
from a diagnostic survey (Fujisaka et al. 1991), is a stable system if a sufficient fallow period 
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is followed. Yields are low and the burning, needed to clear up the cut brush and small trees, 
controls weeds and soil pests as well as provides nutrients. Seeds are sown with a dibble 
stick. Weediness and low fertility cause farmers to be limited to three years of cropping 
without resort to heavy inputs of hand weeding labor. Rice is grown only in the first year with 
cassava lasting until the third year.  
 
Weed control by rainfed wetland farmers in Orissa, Madhya Pradesh, Bihar, and Uttar 
Pradesh in India is called bushening which was described during a diagnostic survey 
(Fujisaka 1991). The direct seeded (dry) fields are plowed around 30 DAS when there is a 
minimum of 2-3 cm of water standing in the field. The chisel plow loosens the soil, uproots 
and incorporates weeds, disturbs the roots of the rice plant which are stimulated to tiller 
more, and aerates the soil. A dozen or more passes are made (laddering) in different 
directions with a leveling plank with large spikes on one side that rip out mainly grassy 
weeds including rice. Uprooted rice plants are re-transplanted into open areas as a means of 
evening the stand called ‘gap filling’. They also report this method lessens pest incidence by 
knocking insects off the plants. Soil aeration from the plowing improves nutrient uptake. The 
method is highly labor intensive and Indian researchers have been trying for years to replace 
the method particularly in irrigated areas. Only in systems with more reliable irrigation 
delivery and where weeding labor is readily available will farmers desist using this method. It 
is to be noted that pre-germinated herbicides have been attempted to be used in these areas 
with little achievement as farmers have not been as successful as irrigated rice farmers in 
mastering them. One of the major weeds is wild rice which cannot be controlled by 
herbicides and only by hand weeding near harvest (for the benefit of the next year’s crop).. 
 
11. KAP of Plant Diseases  

 
11.1. Identification and damage caused 

 
Farmers appear to know much about their crops, animals, soil, and flora including weeds, but 
less about insects and little of plant diseases (Trutmann et al. 1993). Plant diseases in general 
present greater problems of understanding for farmers than the other pest groups. Farmers 
often relate disease symptoms to soil deficiencies or other abiotic causes. In Chhattisgarh, 
India farmers will call blast, bacterial leaf blight, zinc deficiency and even planthopper burn 
by the same descriptive term called ghulasa which translates as a browning or burning. Many 
disease symptoms have names but farmers either consider them non-important or do not 
realize they are caused by something living and thus can be managed. Most are unaware of 
micro-organisms and only perceive their consequences as diseases indirectly. Those that do 
realize a disease relate it to human health and they manage conditions that promote good 
health rather than treat disease symptoms (Bentley and Thiele 1999).  
 
Filipino farmers believe that tungro a virus disease can be spread by air, water, and soil is 
consistent with their perception that is like germs that attack humans such as AIDS. Farmers 
are unaware that diseased plants are a source of inoculum for green leafhoppers and see little 
urgency in their removal. They know that tungro is connected with insects, although they are 
not always clear which ones. The recommendation of an insecticide for a plant disease such 
as tungro must be confusing to farmers who readily apply insecticides for fungal diseases as 
well. 
 
Only 19% of Sri Lankan farmers recognized plant diseases of rice in the field (van de Fliert 
and Matteson 1990). Diseases, even when recognized, were not considered as important 
problems by farmers when asked to name their pest problems. In the same study only 4% 
used fungicides on rice. When shown a specimen of fungal infection only 4% could identify 
it as a fungus. Some farmers ignorantly spray insecticides for disease problems or a fungicide 
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for an insect pest. Farmers in the Ivory Coast had a difficult time diagnosing diseases 
(Adesina et al. 1994). Disease symptoms such as brown spotting are often confused with 
nutrient deficiencies, toxicities, and drought. The presence of spots was believed to have no 
impact on yield.  
 
Kalimantan farmers appeared indifferent to leaf spotting particularly in an early crop (Watson 
and Willis 1985). Bentley (1989) noted Honduran farmers’ agricultural ability is uneven and 
they know more about large and stationary plants than they do about small mobile insects and 
even less about diseases. They have words to describe the damage from diseases but the name 
they use does not support any causal agent. Bentley concluded they are unaware of the causal 
agent but know its relationship to the environment, ie., more prevalent when humid. When 
farmers were taught about maize diseases and shown spores via a microscope that were the 
reproductive forms and taught how disease spreads by wind or soil or water, a farmer went 
home and planted maize in a field that had not been planted to maize in several years. He 
reasoned that the soil borne spores would have died by then. Thus we see that at least some 
traditional farmers can assimilate new information even when it contradicts previously held 
notions. 
 
Malaysian farmers were shown photos of tungro virus disease in a rice field and 77% 
identified it correctly by name and some 10% said it was caused by insects while 6% did not 
know what it was (Heong and Ho 1978). A photo of green leafhopper, the vector, produced 
85% correct answers by farmers but only 70% knew it transmitted the disease. Some farmers 
misidentified tungro as being iron toxicity or other causes. When asked to speculate on what 
conditions favored tungro, 54% said they did not know, while others correctly said staggered 
planting (17%), being unable to dry the fields (10%), and high green leafhopper densities 
(9%). 
 
Litsinger et al. (1980) found tungro is well known in the rainfed wetland rice areas surveyed 
in the Philippines. Farmers had names for rice fungal and bacterial diseases when shown 
photographs or plants in the field. But very few knew the symptom described were diseases 
caused by microorganisms. A few (8%) Pangasinan farmers surprisingly correctly named 
grassy stunt from a photo (it is not a common disease anywhere in the Philippines). Batangas 
farmers had names for virus disease symptoms but no recognition of specific virus diseases. 
 
In irrigated areas of the Philippines farmers observing fungal disease symptoms were 
mistaken as insect in origin thus their presence was highly correlated to insecticide use in 
Laguna (Marciano et al. 1981). However this same group of farmers recognized nine 
different rice diseases including two bacterial in origin, five fungal, and two viral. Thus the 
diseases were recognized but the farmers did not understand that fungal diseases need to be 
controlled by a fungicide. We also noted Filipino farmers applying insecticides against 
symptoms of soil problems. Bentley and Thiele (1999) as well noted the same with Honduran 
farmers. 
 
In Guimba the interdisciplinary team found that 90% of the respondents said they recognized 
tungro as a rice disease; 5% also named rice blast Pyricularia oryzae, while 10% knew of no 
rice diseases (Fajardo et al. 2000). Tungro is endemic to the Guimba area thus farmers were 
more aware of the problem. The farmers recognized a tungro-infected plant as stunted with 
yellowish leaves, while 20% also said that tungro-infected plants had brown spots and drying 
leaves. Researchers, but not farmers, observed sheath blight [Rhizoctonia solani], sheath rot 
[Sarocladium orzyae], stem rot [Sclerotium oryzae], bacterial leaf streak [Xanthomonas 

campestris pv oryzicola], bacterial leaf blight [Xanthomonas campestris pv. oryzae], and 
false smut [Ustilaginoidea vierns].  
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11.2. Evaluation of control practices 

 

11.2.1.Traditional methods and superstitious practices 

 
The knowledge of traditional farmers is often broad, detailed, and comprehensive. Although 
traditional farmers may not know what fungi, bacteria, or viruses are, in many cases they 
have effective, time tested practices for managing them. Glass and Thurston (1978) stressed 
that traditional agricultural practices must be understood and conserved before they are lost. 
For example in Peru before the arrival of Spanish, the Incas instituted a strict seven year 
rotation on potato farming enforced by law. This is now believed to be a cultural control for 
cyst nematode.  
 
The Ayamara Indians in Peru have many myths to explain the origin of plant diseases as well 
as beliefs: entrance into a field of animals in heat, pregnant or menstruating women, drunk 
men, or people or animals when the dew is on the ground are all thought to cause disease 
(Thurston 1990). They dust their crops with ash, spray them with fish water infusion, place 
branches of a herb (traditional insect repellant) between plants, and rogue diseased plants. 
They also carefully select seed and practice crop rotation and do not plant when the moon is 
full or the sun has a halo.  
 
From their studies, Bentley and Thiele (1999) concluded that traditional practices are a 
mixture of the useful and useless. Farmers nevertheless have come up with cultural methods 
for disease control even though they do not know the concept of plant disease as being living 
organisms different than insects. Therefore they are trying by trial and error to find remedies 
for such symptoms. The challenge is to sift the wheat from the chaff. 
 
It is noted that farmers exchange seeds with neighbors even seeds of the same variety on a 
regular basis or when they observe that any particular variety tends to accrue pest problems if 
grown on the same land for several years (Matteson et al. 1984). They will select seed from a 
neighbor from fields which are not full of mixtures of off types and the crop is vigorous. This 
practice may also be for disease control as local strains of particularly fungal diseases can 
become adapted to the same genotype if planted for many years in one place. Maize plants 
seen in Angola after 25 years with no new germplasm introduction were severely affected 
with fungal diseases. 
 
In a survey in Malaysia most (95%) farmers had attempted to control tungro virus during an 
outbreak, and 61% said the crop recovered as a result (Heong and Ho 1987). Some of the 
methods used were traditional or superstitious, tried by 33% of the farmers and included: i) 
spreading kitchen or padi husk ash, ii) pushing a branch of the Sapium indicum tree or a piece 
of bamboo painted red into the paddy mud, iii) scattering branches of Lantana in the field, 
and iv) spreading salt. Filipino farmers said they applied sand to control Cercospora leaf spot 
disease on rainfed rice (Litsinger et al. 1980). 
 

11.1.2 Cultural and other control methods 
 
Most practices of traditional farmers for disease management in developing countries consist 
of cultural controls (Thurston 1990). Some practices of traditional farmers are: altering plant 
and crop architecture, burning, adjusting crop density or depth or time of planting, planting 
diverse crops, fallowing, flooding, mulching, multiple cropping, planting without tillage, 
using organic amendments, planting on raised beds, rotation, sanitation, manipulating shade, 
and tillage. Most but not all are sustainable.  
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Farmers responded poorly to a campaign in Malaysia with extension officers giving away 
paraquat herbicide to destroy rice ratoon infected with tungro in order to quell an epidemic in 
the Muda scheme (Heong and Ho 1987). They knew they had tungro in their fields but were 
unable to perceive that the infected stubbles after harvest could transmit the problem to the 
next crop (Kenmore et al. 1985). When asked what steps they would take next season if 
attacked, they replied: i) insecticides (79% of farmers), ii) destroy diseased plants (2%), iii) 
do nothing (9%), iv) use fertilizer (4%), and v) if their neighbors’ fields were attacked would 
also spray insecticide (55%).  
 
Among other methods recommended in the tungro control campaign were: i) burning affected 
crop after harvest and ii) hand weeding. (Heong and Ho 1987). A range of strategies for 
tungro was suggested by farmers during the survey: 

1. Insecticide in nursery (23% of farmers), 
2. Early detection and control (19%), 
3. Clearing fields (10%), 
4. Drying fields (5%), 
5. Growing resistant varieties (5%), 
6. Synchronous planting (4%), 
7. Organizing community-wide control (2%), 
8. Using less fertilizer (1%), and 
9. Roguing infected plants (1%) 

 
When asked about the synchronous planting water delivery plan to create a rice free period, 
90% agreed to it; for those who disagreed their reasons were: i) loss of income (63% of 
farmers), ii) farmers would be forced to plant late (13%), or iii) they believed the strategy 
would not work (25%) (Heong and Ho 1987).  
 
The Malaysian government recommended dry season fallow for one month by shutting off 
the water: i) to save water, ii) improve crop scheduling, and iii) to dry out the soil to prevent 
weed and ratoon growth. After the fallow period was initiated, tungro was controlled and so 
90% of farmers were in favor of it. Farmers, however, were not convinced of the cultural 
control methods but this was based on their lack of knowledge that they were really required 
to control a disease as well as an insect. Farmers exhibited risk averse strategies when they 
reacted when neighbors sprayed. Muda farmers actually spent little time on their farms, some 
15 full working days per season and only 1% of their time in crop protection. 
 
In Guimba farmers said most farmers controlled diseases by: i) spraying insecticides (53%) 
(for tungro and fungal/ bacterial diseases) or ii) by roguing infected plants (18%), while iii) 
29% did nothing (Fajardo et al. 2000). In terms of chemical disease control, i) 76% knew of 
no chemicals to control rice diseases; ii) 18% said that insecticides such as monocrotophos, 
chlorpyrifos + BPMC, or DDT can control tungro (insect vectors), and iii) 6% said that 
copper oxychloride and edifenphos can be used for the control of blast. 
 
12. KAP of Vertebrate Pests 
 
12.1. Identification and damage caused 

 
Of all the pest groups, farmers recognize vertebrate pests best as they are large and are which 
are prevalent mostly in crops. They are also noted because they often are highly destructive 
and feed on grains. Rice plantings near forested areas are beset by the depredations of often a 
wide array of vertebrate pests that can run the gamut from elephants, rhinos, monkeys, 
squirrels, and pigs (Grist and Lever 1969, Fujisaka et al. 1991). These forest animals are 
highly attracted to a grain crop, as in the forest food items are scarce. Some pests such as pigs 
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and rhinos do not eat the rice plants but like to bed down in rice fields, with disastrous 
consequences on the crop. To make matters worse some are diurnal (monkeys) while others 
are nocturnal (pigs, rhinos) causing many sleepless nights and days for vigilant farmers and 
their families. 
 
From diagnostic surveys in Thailand, Cambodia, Laos, and Nepal, rainfed rice farmers said 
rats eat the crop and open tunnels in bunds to cause water loss (Fujisaka 1990). Farmers 
notice rat population fluctuations and species distribution. Rats are especially a problem in 
late planted fields and ratoons in Kalimantan (Watson and Willis 1985) 
 
Factors affecting the extent of damage by squirrels as stated by farmers in the Ivory Coast 
are: i) sowing date, ii) type of variety, iii) plant architecture, iv) presence of awns, v) date of 
maturity, and vi) season (Adesina et al. 1994). Kalimantan farmers said birds attack in flocks 
early in the morning and 1 h before sunset (Watson and Willis 1985). They are worst near 
forests or trees where they roost.  
 
12.2.Evaluation of control practices 
 
Ivory Coast farmers, to combat squirrels, build fences requiring much labor, while others: i) 
dig up burrows, ii) set out traps, iii) burn surrounding fallow fields, iv) use hunting dogs, and 
v) guns (bush meat) (Adesina et al. 1994). 
 
Rat control in rainfed ricefields in a number of Asian countries is by: i) traps, ii) poisoned 
baits, and iii) digging burrows (Fujisaka 1990). Removal of weeds by hand by Claveria 
farmers was astutely seen as having additional benefits of removing habitat for rats. Flooding 
the field was seen as having the dual effect of weed and rat control. The beneficial effect of 
flooding against weeds is well known, but Philippine rats prefer aquatic habitats thus there 
would be little benefit from this method.  
 
Kalimantan farmers have many control methods for rats (Watson and Willis 1985). The 
techniques are both preventative and curative. Farmers claim to select tolerant varieties that 
have i) thick stems, ii) hard tillers, iii) bitter hulls, and iv) firm rooting to prevent lodging. 
Farmers clear out above-ground rat nests. They plant fields in groups for synchronous 
harvesting to dilute damage. They sow rice in burned areas which are said to be avoided by 
rats. They cover seed holes with ash. They sow wet seeded rice to encourage quick sprouting, 
or if they transplant they raise the water level in the field. Also they isolate seedlings from 
embankments. Rat repellants are made from mashing and soaking sugarcane refuse and 
spraying it on the field. Many of these methods have questionable value but should be tested 
by researchers. 
 
The Kalimantan farmers also have some superstitious practices such as they burn rats and 
sprinkle their ashes in the field or they leave rat bodies to rot on a stake in the field for ‘the 
others to see’ and ‘be afraid to enter’ (Watson and Willis 1985). More pragmatic solutions of 
rat baits are used. The most common rat bait is the acute poison zinc phosphide which 
produces a rapid killing effect. Rats soon learn to avoid acute bait in a behavior called ‘bait 
shyness’. Anti-coagulants were developed to overcome bait shyness as they work to prevent 
vitamin K synthesis, thus rats bleed to death (vitamin K is a key constituent in the chemical 
process of coagulation of blood). But farmers do not like such rodenticides as they cannot see 
the dead rats, thus believe the poison is ineffective. Farmers cooperate in rat control 
campaigns such as beating foliage and driving them into openings to be killed by sticks or 
machetes. 
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Rodent and bird control methods in the Philippines as noted by a questionnaire consisted of: 
i) scarecrows (55% of respondents), ii) flags (57%), iii) tin cans (29%), and iv) crosses (29%) 
(Catholicism is the major religion) (Litsinger et al. 1980). Other methods mentioned by 
farmers for bird control were: i) hanging plastic string above the crop, ii) clapping bamboo 
sticks, and iii) using bamboo propellers.  
 
Birds are controlled with: i) scarecrows, ii) synchronous planting (synchronous ripening), and 
iii) vigilance for birds around fields from before dawn to dusk (Fujisaka 1990). For birds, 
hard seeds (8%) and long strong awns (5%) were mentioned as qualities of resistant varieties 
by Claveria farmers. Ivory Coast farmers use: i) slingshots, ii) tin cans for noise, iii) 
scarecrows, and iv) repellant wild plants. Rituals were preformed using a special plant where 
the parts were placed in the field and the person applying has to be the last to leave (Adesina 
et al. 1994). In Cambodia farmers use cassette magnetic tape which they unwind from the 
reel and string around their field. Sunlight reflects off of the surfaces of the wind blown tape 
which acts as a repellant (Jahn et al. 1997). 
 
 
Kalimantan farmers combat birds by: i) scarecrows, ii) noise makers such as strings of metal 
above the fields in mature fields, iii) seedbeds are camouflaged by ash or weed mulch, and iv) 
fields are guarded cooperatively (Watson and Willis 1985). In Claveria 8% of dryland 
farmers used scarecrows for bird control (Table 8). 
 

13. Pest Group Ranking in Terms of Importance 
 
This section looks at how farmers cross evaluate the various pest groups with each other. 
Among pest groups, 34 irrigated farmers in Guimba, C. Luzon polled considered insects 
(45% of the respondents) and weeds (40%) to be of greater concern than diseases (15%) 
(Fajardo et al. 2000). Through experience, farmers realize that neglect of weed control 
practices will invariably result in significantly reduced yield. By contrast, insect pests and 
diseases are less chronic and severe, thus are perceived to be less threatening to yield. Weeds 
were probably ranked of lower importance than insects because farmers can more readily 
manage them. Most insects are recognized by farmers but their effects are more subtle and 
are more difficult to control than weeds.  
 
Two other groups of farmers expressed opinions on the most important pest groups. In Ivory 
Coast farmers considered that weeds were most important (100%) followed by birds (84%), 
rodents (60%), insects (40%), and diseases (9%) (Adesina et al. 1994). While in Java most 
farmers believed rats (89%), insects (82%), and diseases (77%) were important problems 
causing substantial yield loss in irrigated rice (Rubia et al. 1996). 
 
The researchers assessment of the most important pest groups agrees with the field surveys. 
The lesson is that research should not be focused on only one pest group as all must be seen 
as a part of a complex of constraints and farmers may be unwilling to adopt new farm 
practices designed to reduce insect pests if they ignore or exacerbate other serious 
agricultural hazards (Conelley 1987). 
 
In a rainfed rice site in N. Luzon in the Cagayan Valley, farmers ranked their pest problems 
among all groups (Litsinger et al. 1982). Three insect pests were ranked highest (rice bug, 
caseworm, and armyworm) followed by rats and birds. Tungro disease ranked number ten 
even though the disease was not present in the site and discolored grains ranked number 14. 
Weeds were not considered in the evaluation. 
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In Claveria most (93%) dryland rice farmers mentioned a number of pests that caused 
outbreaks based on their experience exclusive of weeds. Of those responding outbreaks were 
most common with rats (68% of respondents) and rice bug (33%) (Table 23). Some farmers 
gave more than one answer but none mentioned diseases. Weeds were not considered in this 
study. Farmers were asked to rank the pests they recalled in terms of importance and rice bug 
ranked highest (6.9). If all farmers had ranked rice bug of highest importance it would have 
scored a 10. Stemborers ranked high in importance for both deadheart and whitehead 
damage. Farmers associated stemborers by the damage they caused as was also the case with 
seedling maggot which they only know by its damage symptom. They do not know a fly 
causes it but know it is an insect.  
 
Omnipresent stemborers are chronic pests but rarely become as significant as rats and birds. 
When asked to recall their pest problems rice bug was most commonly mentioned. But if 
stemborer deadhearts and whiteheads were combined they would have been the most 
commonly mentioned pest guild. Farmers know both symptoms are caused by the same group 
of insects although there are some five species involved which they do not distinguish. Other 
pests recalled the most were rats, birds and root aphids. The latter cause stunting which they 
give a name based on the damage symptom.  
 
13.1. Trends in pest control practices over time 
 

13.1.1. Agro-input usage 
 
The farm record keeping survey conducted over 10 years in the Philippines enabled trends in 
agro-input usage to be plotted. In Figure 8A the data from the four sites was combined with 
earlier data from the ‘loop survey’ covering the period from 1965 to 1977 (Cordova et al. 
1981). Insecticide users was defined as the frequency of application among the respondents in 
the figure. In 1965 few farmers applied insecticides on rice but this number dramatically 
increased to a peak in 1977 when the government low interest credit program heavily 
subsidized insecticides. Further subsidies were in effect until 1984. whereupon insecticide 
usage declined at a steady rate. Wet and dry season data were highly similar and decreased 
dramatically from the high of almost an average of five insecticide applications per crop per 
farmer to 0.5 applications in 1990, returning to pre-Green Revolution levels. The farmers in 
the farm record keeping dataset had minimal contact with extension workers and the decline 
was attributed to farmers learning on their own that insecticide application was less useful, a 
fact now supported by research (Heong 1998, Litsinger et al. 2005).  
 
Linking herbicide usage with the loop survey data also gave a trend of increase, this time 
until the mid-1980s before declining into the 1990s due to the withdrawal of subsidies 
(Figure 8B). The peak ranged over a decade where some 60-70% of farmers used herbicides. 
There was a somewhat higher usage in the dry season probably because farmers expected 
higher yields, but this was not the case with insecticides. Weed control, however, leads to 
higher yield gains than is the case with insect control. Farmers learned to control weeds with 
a single application and rely on hand weeding and ponding. Zaragoza farmers with more 
access to irrigation water were able to pond their fields at greater depths to the extent that 
they did not need to use herbicides as much as in other sites even on direct seeded rice where 
they relied on higher seeding rates. 
 
Farmers use of nitrogen increased linearly since 1965 when the base rate was 10 kg/ha in the 
wet season crop (Figure 8C). It rose up to over 70 kg/ha by 1991, the last data point. 
Nitrogen rates were higher in the dry season, again as with more solar radiation and no 
typhoons dry season cropping is less risky and more productive. Fertilizer subsidies remained 
but farmers transferred their savings from pesticide to nitrogen which is supported, at least in 
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the insecticide component, by the conclusions of studies that showed greater use of nitrogen 
fosters crop compensation from insect pest damage (Litsinger 1993 figure 3.4). Farmers no 
doubt learned this by trial and error explaining their deviation from recommended practices 
(Table 1). 
 
Despite the removal of pesticide subsidies, average yields made a marked increase from 1985 
onwards to 1990, the end of our dataset (Figure 8D). Dry season yields still tended to be 
higher than those in the wet season in the typhoon plagued N. Philippines which contained 
three of the four sites. 
 
Farm record keeping data revealed trends in insecticide and herbicide materials over the 
decade of surveys. For insecticides (Figure 9A), organo-phosphates remained the most 
popular, while pyrethroids increased. Carbamate materials declined over the period while 
organochlorines initially decreased but endosulfan became popular once more in 1991, 
offsetting the trend. Carbamates are particularly marketed for leafhoppers and planthoppers 
whose densities declined as insecticides were less used allowing resistant varieties to have 
longer field lives. Mixtures, notably chlorpyrifos + BPMC became increasingly popular 
although cyclic and was marketed as a broad spectrum material. Butachlor was the most 
popular herbicide especially in the late 1980s when direct seeding became popular (Figure 

9B). 2,4-D declined steadily as a sole material but was a popular component of mixtures that 
had broad spectrum efficacy against more weed groups. 
 

13.1.2. Individual farmer’s practices over time 
 
In Zaragoza, as in the other sites, farmers were interviewed each season for the farm record 
keeping dataset to determine their inputs. It was not designed to follow individual farmers 
over time but by chance, in a few instances, some were. We present data from two Zaragoza 
farmers by crop 1982-91. Interestingly, when we examined these two farmers over a number 
of seasons we found as much variation in agricultural practices as noted between the farm 
population has a whole (Table 12). Two farmers were monitored over seven to ten seasons. 
The first farmer Mr. Ligazon still grew traditional varieties from time to time and had a 
standard practice across seasons only in fertilizer usage in the seedbed and herbicides (none 
used). All other practices were different each season. In five of the seven seasons he sprayed 
a single insecticide application to the seedbed, selecting some four kinds. Fertilizer 
application to the main crop varied from one to two times using four different materials with 
the first application from 10-26 DAT. Only in one crop did he not apply fertilizer. Nitrogen 
dosage was quite steady crop to crop. Insecticide application varied from 0-2 times; usage 
occurred in only four of the seven seasons with four products although he made a mixture 
once. Yield of modern rices varied dramatically from 2.9-5.4 t/ha per crop.  
 
The second farmer Mr. Espiritu planted nine modern rices and often up to three varieties per 
season. Except for one occasion he used fertilizer in the seedbed and sprayed insecticide to 
the seedbed only four times in ten. He always used fertilizer on the main crop but varied the 
number of fertilizer and insecticide applications up to three times. He applied seven kinds of 
insecticides, even once using DDT sold by traders selling house to house from stock illegally 
acquired from public health programs. Reasons for spraying were prophylactic as well as the 
presence of insects or their damage. Yields also fluctuated greatly from 2.4-6.5 t/ha per crop. 
 
This individuality shown among farmers in products used is partly due to having so many 
choices as, in the Philippines, there is a thriving business in input supplies and many local 
businessmen and farmers are seed dealers. Small formulators take advantage of farmers’ 
curiosity to try new technologies by introducing new brands each year and as farmers do not 
know that most these are not new products, but just new packaging of the same array of 
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insecticides. Older and cheaper chemicals are preferred by farmers due to more affordable 
prices. Farmers are motivated to experiment with new brand names in the hope of finding 
better products. Goodell (1984) mentioned the confusion that exists in the range of choices 
available to farmers and the lack of a more unified process of narrowing down the choices to 
the better products. Recent studies show that the farmers’ preferred method of knapsack 
sprayer application results in suboptimal levels of control (Litsinger et al. 2005). The results 
pose a question for economists who have classified farmers on the basis of yield placing them 
into three categories with the top one third at levels equal to those of research stations 
(Pingali et al. 1990). What class do Mr. Ligazon and Mr. Espiritu belong to? 
 

13.1.3. Survey parameter correlations  
 
The datasets derived from the farmer surveys in three irrigated rice sites (Zaragoza, 
Koronadal, Guimba) in the Philippines were analyzed to determine relationships between 
variables. It should be kept in mind that significant regressions do not prove cause and effect 
relationships but can provide valuable insights to be followed up by more detailed studies. 
The linear regressions are presented separately by site and season in Table 24.  
 
The data indicated that highest users of fertilizer and herbicide also applied more insecticides. 
The positive relationship of these two inputs has been cited by Kenmore et al. (1985). In 
addition the timing of the first fertilizer application was correlated to the timing of the first 
insecticide application. This relationship was found to hold true as Filipino farmers believed 
that applying fertilizer predisposes the rice crop to greater insect damage (Fajardo et al. 2000, 
Bandong et al. 2002). Those promoting IPM, however, would take issue with the 
prophylactic application of insecticides based on other input usage and not on insect pest 
populations in the field. 
 
In Guimba significant correlations between yield and field area occurred in both wet and dry 
seasons. This can be explained in that the irrigation systems are deep tube wells and those 
farmers with larger holdings often exert more political pressure among the farmers in the 
command area to direct more water to their fields. This was a common complaint among the 
disenfranchised farmers in the area. In addition higher seeding rates were correlated with 
higher yields only in Guimba. The explanation for this may be that Guimba farms suffered 
from the greatest number of crop stresses among the sites (water deficiency, weeds) and 
higher seeding rates have been shown to aid the crop in tolerating stemborer (Litsinger 1993) 
and whorl maggot (Bandong and Litsinger 1986) damage. 
 
Usage of N in the seedbed was positively correlated with yield in Guimba in both growing 
seasons, but only in the wet season in Zaragoza. Nitrogen enhances crop vigor and improves 
the crop’s ability to withstand crop stresses. The interpretation is less clear cut. As 
mentioned, crop stresses were more prevalent in Guimba. Farmers in Zaragoza told us that 
they use fertilizer in the seedbed not for yield but to make it easier to pull seedlings as when 
fertilizer is used roots do not penetrate deep into the soil. Less stress on the seedlings from 
reduced transplanting shock also would translate into higher yield. 
 
In the field, fertilizer usage (NPK) and particularly N was positively and significantly 
correlated with yield increases in all crops compared with the exception of the wet season in 
Zaragoza. The positive relationship between fertilizer and yield is no surprise but its lack of 
response in Zaragoza during the wet season is probably due to the high frequency of 
typhoons. Farmers in Zaragoza, being at the tail end of the irrigation system, typically plant 
late and therefore the crop matures during the months of the most frequent typhoons s, 
particularly those with the strongest winds. The amount of N applied in the first fertilizer 
application was correlated with yield only in Guimba and Koronadal, the latter only in the 
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seasonal data sets but not by crop culture. Interestingly P and K usage when isolated from use 
of N was only significantly correlated with high yield in Guimba. Highest dosages of N were 
used by farmers in Guimba thus balancing the nutrients may have been the reason for the 
positive relationship. 
 
The timing of the first and second fertilizer applications had only a significant relationship 
with yield in the Zaragoza dry season crop. This was the highest yielding of all site x season 
combinations in the study (Litsinger et al. 2005) and therefore timely application of fertilizer 
was perhaps more important than in other sites. The rate of the first N application was 
important in all sites except Zaragoza. On the other hand the rate of the first application of P 
was unimportant in all sites, whereas K was important only in Guimba. We have no 
explanation for these results. 
 
Rates of the only pre-emergence herbicides were correlated to high yield in both seasons in 
Zaragoza but not in the other two sites. Zaragoza farmers have the lowest usage of herbicides 
and depend mostly on ponding for weed control. Labor for hand weeding is difficult for 
farmers to arrange as well. Farmers tend to under-dose herbicides thus there appears to be a 
distinct advantage among those farmers who use herbicides to use more effective rates. Only 
in the first crop in Koronadal was the rate of post-emergence herbicides correlated with high 
yield showing that late season weeds are more important to the crop. In Koronadal the first 
crop is higher yielding and thus removing weeds would have a more significant effect. In the 
other sites, weed control by ponding, pre-emergent herbicides, and hand weeding appears to 
be effective. The date of the pre-emergence herbicide application was negatively correlated to 
high yields in the dry season in Zaragoza, meaning that the earlier the application the greater 
was the effect. This stands to reason as weeds are smaller and more vulnerable.   
 
It was no surprise that insecticide usage in the seedbed did not translate into improved yield. 
There is little insect damage to the seedbed and initially in the insecticide check method we 
included the seedbed as a growth stage but dropped it after two years as no losses were 
recorded in four sites (Litsinger et al. 1987). Total number of insecticide applications was 
positively associated with higher yields in only the wet season crops in Zaragoza and 
Koronadal but not in Guimba or dry season crops. Greater stresses occur to the rice crop in 
the rainy seasons thus alleviation of some stress probably translated into higher yields. 
Marciano et al. (1981) found rice yield was independent of the number of insecticide 
applications in irrigated rice in Laguna province. 
 
Average insecticide rates per application showed no correlation with yield in any site 
probably because the top of the range still was only marginally lethal. Studies have shown 
that insecticide usage on rice is not economical in most occasions due to the poor control 
(Litsinger et al. 2005). Improved insect control can come from more thorough coverage of the 
rice crop. During the second rice crop in Koronadal there was a correlation with spray 
volume to yield and this crop has less rainfall thus insecticide sprays had longer residual 
activity on the crop. The overall range, however, was much below recommended amounts to 
explain the weak correlation. 
 
Crop maturity measured only in Zaragoza and Koronadal was positively correlated to high 
yields in only the dry season crops. It has been shown that extending the growth of rice 
through longer maturing varieties allows greater compensation to occur and hence higher 
yields (Litsinger et al. 1987). It was significant that the correlations were only in the dry 
season during greater solar radiation and thus higher yield potential. 
 
14. Feedback to Research 
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14.1. Making technology in a more usable form for farmer adoption 

 
The approach to enhancing farmer management of high-productivity, high-input systems has 
primarily been one of blanket recommendations but following them without understanding 
enhances farmers uncertainty. It has been well established that uncertainty is a driving force 
in farmer behavior and that farmers act rationally given their grasp of the available 
alternatives and their comprehension of cause and effect relationships (Price 2001). Any new 
technology should be modified by a period of adaptive research before it is introduced into a 
location, the process of which forms the central theme of farming systems research (Zandstra 
et al. 1981). Researchers therefore should not only look at the technical worth of a given 
practice but also in relation to the socio-cultural milieu into which it is to be introduced. 
Failure to do so, particularly among the more capital intensive technologies, leads to non-
adoption (Fujisaka 1991, 1993).  
 
A finding of the IPM training project in C. Luzon, Philippines was that researchers began to 
realize more ways in which tailoring technology to the realities of farmers could be improved 
(Goodell et al. 1982). The farmers in the project did not directly demand this of the scientists 
but unwittingly did so by requesting the scientists to conduct an IPM course in exchange for 
their willingness to try group management. While training helped farmers and researchers to 
become acquainted and began a process of vocabulary sharing, it became clear that the 
technology should provide farmers with much more concrete, systematic, and equilibrium-
focused management practices and perceptions. The exchange would be essential in the 
technology development process. It is difficult to imagine any technology as in-place before 
scientists have involved themselves in extension efforts. In retrospect we realized that 
scientists too often drop out of the process of technology development long before it has been 
completed. The discipline of bringing technology fully to the level at which farmers can use it 
should be central to all research in technology development.  
 
It was concluded that researchers were reluctant to examine whether the central components 
of IPM technology actually pay off at the field level, such as pesticides and seeds being 
subject to no effective monitoring, they hand over highly inappropriate technology to 
extension agencies which hardly exist at the village level (Goodell 1984a). Researchers must 
determine if the technologies are economical as practiced by the farmer. Goodell questions 
whether IPM is worth the farmers’ effort?  
 
That economic returns of IPM to the farmer are relegated to the periphery of research rather 
than receiving top priority suggests that scientists and policy makers expect farmers simply to 
obey what they dictate (Goodell 1984a). But the poverty of farmers may give them less rather 
than more incentive to adopt IPM. Are we serious that the technology should actually be 
implemented at the field level? If so we must ask whether it is worth a farmer’s investment.  
 
There is a need to streamline technology to suit farmers’ aptitudes as IPM technology is very 
complex. Here are the four steps that technology must pass to be in a more usable form for 
farmer adoption (Heong 1999): 

1. Research 
Research has focused on technology generation and evaluation with limited emphasis 
on adaptation, integration, dissemination, and adoption in what should be a 
continuous and dynamic process between science and practice. Research may stop too 
soon creating a fatal gap. 
2. Synthesis 
Information not in a form that can be assimilated into the farming system. 
3. Distillation 
Information may be too complex. 
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4. Communication 
Information does not reach the farmer in a form that can be useful caused by 
language, jargon, and selective hearing on the part of the recipient. 

 
We share some lessons learned from the IPM training project in C. Luzon, Philippines 
(Goodell et al. 1982, 1990): 
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Initial expectations and assumptions Findings Comments How the project changed 

A. Technological information   

1. IPM for resource-poor farmers must 
concentrate on labor-intensive rather 
than capital intensive technologies 

Farmers almost invariably prefer 
chemicals to other low labor 
technologies but most farmers can only 
afford one well timed application  

Poor farmers do not wish to 
work harder than wealthier 
farmers; they too seek ways 
to minimize physical labor 

The project no longer assumes it can 
rank farmers’ resource allocation 
priorities. Research should rely on a 
menu approach providing farmers 
with options that have different 
capital:labor requirements 

2. Farmers ineffective use of 
insecticides (low spray volume and low 
dosages) can be remedied by more 
educated measurements 

Excessive frequency of farmers’ 
insecticide has been reduced as a result 
of training but dosages and volume are 
still too low. No effective method is 
know to bridge this gap 

Farmers were afraid for 
health reasons to increase 
the concentration of 
insecticides in spray tanks, 
they also did not want to 
allocate more labor to 
increase spray volume per 
hectare 

The project focused on finding ways 
to eliminate insecticide usage 
through more emphasis on yield 
loss studies and to exploit modern 
rices ability to compensate for 
losses by better agronomic 
management 

3. Control of key pests early in the first 
season is an important component of 
IPM. Its value will be evident to 
farmers 

Farmers use very short time horizons in 
their crop protection strategies even 
when managing IPM pests and 
mastering scientific explanations 

Farmers scrupulously avoid 
possible unnecessary 
expenses 

Anthropologist hired to understand 
farmers’ cognition (perception or 
lack or process of knowing) time 
and risk management 

4. Substitution of economic thresholds 
for prophylactic pesticide application is 
essential for resource-poor farmers 

Farmer’ crop protection strategies are 
almost solely responsive to empirical 
evidence of damage or observable 
presence of pests 

Project is left with a difficult 
challenge; for some pests, 
the best control is 
preventative  

Project sobered by much lower 
expectation of adoption rates when 
technology innovation requires 
farmers to think in terms of 
prevention rather than suppression 
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14.2. Challenge for research to find alternative methods to pesticides 

 
KAP studies showed that farmers know and practice a wide range of cultural control methods 
in C. Luzon. There was a need to broaden the IPM tool box of technologies for insect pest 
control as the two key methods recommended were host plant resistance and chemical 
control. The latter technology compromises the beneficial effect of natural enemies leading to 
resurgence and secondary pest outbreaks spawning new biotypes which shorten the field life 
of insect resistant varieties. Teaching farmers to use more insecticides, encouraged initially in 
the launch of the Green Revolution, needed to be reversed in order for the farmers to benefit 
from the rich natural fauna and greater stability of genetic resistance.  
 
Two cultural control methods were emphasized in farmer training programs. The first was to 
encourage farmers to plow down the stubble immediately after harvest for stemborer and 
disease control. The farmers told the researchers that this method was too expensive and 
impractical. An additional irrigation would have to be given in order to be able to till the soil 
which had dried. It proved very difficult to organize the additional off season irrigation. 
Farmers also did not see the need to control something that was not imminent (Goodell et al. 
1982).  
 
Researchers also believed that soil incorporation of carbofuran or fertilizer is so profitable 
that Filipino farmers will try it despite initial expense but later found farmers do not 
incorporate insecticide granules before transplanting nor basally apply N (Fujisaka 1993). In 
addition sustained baiting for rat control was seen is a valuable addition to or replacement of 
farmers’ practices. Sustained baiting turned out to be less attractive than current methods as 
farmers cannot see the rats die so do not give the method credence.  
 
The second cultural control method was synchronous planting which would be most effective 
if carried out over a large area. However there was not enough research information on the 
specifics of how the method would be implemented (Goodell et al. 1982). The key question 
was what is the minimum area that was required as it was impractical in terms of water 
delivery to have the whole 200,000 ha of the irrigation system plant at the same time. The 
second question was what was degree of coordination that was expected in terms of planting 
date variability that would be allowed between the fields.  
 
Both of these methods suffered the same problem of farmers not placing a high priority on 
insect control in terms of the effort required (Goodell 1984b). Despite these caveats farmers 
after numerous meetings agreed to follow synchronous planting and a project developed 
which spurred a large research program that eventually answered the two questions as well 
attempted to involve farmers in a 2,000 ha synchronous planting scheme (Loevinsohn et al. 
1993). The farmers were willing to follow synchronous planting because one of the benefits 
was earlier water delivery which would mean harvest before the season of the large typhoons 
damage wet season crops.  
 
But the synchronous planting pilot project in the end failed as the water management 
engineers could not control the release of the water as the irrigation system was also one of 
the main suppliers of electricity to Manila, thus when the power grid needed more electricity, 
water was released from the dam irrespective of the irrigation needs of rice farmers. This 
priority for the urban masses in Manila trumped that of the farmers and the flow occurred 
often without warning. The project, however, was instrumental in popularizing the 
technology which was successfully followed in Indonesia and Malaysia in systems where 
delivery water was given greater priority to farmers’ needs (Koganezawa et al. 1998, 
Litsinger 2008a).  
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14.3. Research methods need to be developed to validate IPM inputs 

 
The C. Luzon farmer training project underscored the need to develop methods to validate 
resistant varieties and identify adulterated pesticides/ fertilizers. Goodell (1984a) found that 
Filipino farmers who believed they were planting resistant rices, when tested in IRRI’s 
greenhouses, revealed > 40% were highly susceptible to brown planthopper. Thus farmers did 
not have the variety they believed they did. Similarly 70% of pesticide bottles were found to 
be adulterated, either significantly diluted and substituted with less effective or out-of-date 
materials. Adulteration is common in a number of neighboring countries (Nesbitt et al. 1996) 
 
In Chhattisgarh farmers have developed simple tests (dissolving urea in water or by odor or 
feel for rock phosphate) to determine if inorganic fertilizers are bogus or not. Most countries 
have Bureaus of Standards whose job it to monitor pesticide and fertilizer quality in the 
marketplace to determine if products are genuine. Similar government agencies have the 
same role with drugs sold in pharmacies. The agencies invariably exist but most are so 
underfunded that that they are impotent. NGOs have become involved in a number of 
countries to lend support to government efforts. There is a need to make a few convictions 
against some of the dealers that adulterate products. The chemical industry is also highly 
supportive of such measures and would be a collaborator.  
 
14.4. How to deal with multiple pests and stresses 

 
Goodell (1984a) concluded that because of the way scientists are taught to think linearly that 
recommendations are made for single pests whereas farmers who think contextually look at 
the whole field and all the problems before making a control decision. Farmers therefore need 
measures of how to deal with multiple pests that occur in the same growth stage.  
 
In response to this need, data was analyzed from field trials that incorporated the concept of 
multiple pests in terms of defining action thresholds of several insect pests occurring in the 
same growth stage (Palis et al. 1990). Yield loss trials also point out that the more stresses 
acting on a crop the greater the yield loss as there is less ability of the crop to compensate 
(Savary et al. 1990, Litsinger 1993, 2008b). Litsinger et al. (2005) concluded that farmers, 
rather than measuring the incidence of each stress, need to assess the number of stresses 
attacking the crop at one time. Due to the compensating ability of modern rices, the farmer 
needs to remove only some of the stresses freeing the crop to compensate for the rest. The 
farmer can chose to tackle stresses that are most feasible and economical to deal with as an 
IPM strategy. 
 

14.5. Build on farmers’ knowledge and farmer first 

 
Chambers et al. (1989) has observed that there are some things that farmers know that 
scientists don’t and vice versa, also there are some things that both know as well as don’t 
know. Farmers and scientists both tend to know the growth stages of crops and the benefits of 
irrigation (Bentley 1992c). But both groups were oblivious of the detrimental ecological 
effects of pesticides at the start of the Green Revolution. In the foregoing sections Goodell et 
al. (1982) pointed out that in attempting to introduce IPM concepts to farmers, researchers 
began to realize the original questions were backwards. If technology is to be used by farmers 
its development must start with them and not at the research stations.  
 

14.5.1. Indigenous technical knowledge 
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Farmers may have a lot to contribute to the development of appropriate agricultural 
technologies. Traditional peasant systems of agriculture are not primitive leftovers from the 
past but are, on the contrary, systems finely tuned and adopted both biologically and socially 
to counter the pressures of what are often harsh and inimical environments (Haskell et al. 
1980). These systems often represent hundreds if not thousands of years of adaptive evolution 
in which the vagarities of climate, the availability of land and water, the basic needs of the 
people and their animals for food, shelter and health have been amalgamated in a system 
which has allowed society to exist and develop in the face of enormous odds. 
 
A potential wealth of unexplored information on crop protection in traditional agriculture 
appears to await investigation and documentation (Glass and Thurston 1978). We must learn 
from the practices of traditional agriculture. Rice culture, even though it appears to be a 
monoculture, has surprising diversity. In traditional, low-intensity farming systems, pests 
were controlled by a variety of cultural methods including burning stubble, flooding, crop 
rotation, and the use of pest- and stress-tolerant varieties (Zelazny et al. 1985). Food webs of 
pests and regulatory organisms are highly intricate and interwoven, as due to the large world 
wide area of domesticated rice, many pests and natural enemies have transferred to it from 
the grassland it replaced (Schoenley et al. 1996). Flooding reduces the diversity of soil fauna 
which is replaced, however, by a diverse flora and fauna in the paddy water (Settle et al. 
1996). Local people depend on aquatic organisms for protein which farmers harvest after 
draining the field or by nets; this particularly true for river diversion irrigation systems which 
would include fish (Fernando et al. 1980).  
 
We have argued that obtaining information on KAP of local farmers is a necessary step in 
IPM programs. It may be found that: 

1) Farmers may have found ways of coping thus do not need a new technology, 
2) On the other hand they may have wrong perceptions and attitudes that must be 

addressed if improvements are to be made, or 
3) Embracing useful farmers’ knowledge and practices in IPM programs will improve 

acceptability of newly introduced practices (each side meeting the other half way 
rather than a total replacement) (Kenmore et al. 1985). 

 
Therefore it is essential that IPM programs are designed to include local pest control practices 
as much as practical. KAP studies have explored not only how particular farming 
communities perceive their natural environment, but also describe their technological 
inventory against pest infestation (Gabriel 1989). 
 

14.5.2.Comparison of farmers’ to recommended practices produces new research leads 

 
One way to start an IPM project is to compare farmers’ practices with national 
recommendations to see where they are similar or differ. Shao et al. (1997) in Hunan, China, 
found large gaps exist between farmers’ practices and research recommendations as farmers 
used only 30% of recommended practices. They concluded that an important first step is to 
understand what farmers think, perceive, and practice.  
 
In Guimba we saw that farmers have evolved their own set of practices and only follow some 
of the national recommendations (Table 1). Farmers still have room for improvement. For 
example the importance of weeds in the seedbed was discovered by KAP investigations by 
observing farmers on a daily basis. Losses were very high from farmers who transplanted 
weeds. Thus a low cost technology using $1 worth of herbicide can resolve the problem. On 
the other hand, taking the lead from farmers, trials were carried out to study the effect of their 
practices of increased N and increased seeding rates. We found that the crop’s ability to 
tolerate stemborer damage occurred with their ‘high’ N level and ‘high’ seeding rates with a 
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favorable result obviating the need for chemical control (Litsinger 1993). It was more 
practical to use higher rates of N and seed than to spray. 
 
The Guimba KAP survey which compared existing farmers’ practices in rice culture with the 
national recommendations produced an agenda for new research directions and underscored 
the need to rethink experimental methods (Fajardo et al. 2000). Adaptive researchers should 
look closer at practices that differ between farmers and researchers and ask if the farmers 
could be right under their local conditions. Studies have shown that farmers continually 
experiment with production practices in an effort to improve upon them and that each crop is 
an experiment (Litsinger 1993).  
 
The reason that IRRI agronomists concluded that lower seeding rates, fewer seedlings per 
hill, and lower N rates were optimal is that these variables were studied one at a time in a 
reductionist fashion under ideal conditions where insecticide application eliminated pest 
damage, water levels were ideal, etc. These optimal management practices resulted a 
relatively stress free condition that is not the reality in most rice fields. Farmers therefore 
found that increasing inputs had the effect of attaining higher yields under their conditions. 
When the agronomist tested these levels he concluded that they were wasteful and similar 
results were achieved more economically at lower levels. Thus the researcher and farmer 
each found the ideal set of practices for their respective environments but it is significant that 
these were different environments. 
 
The differences can mostly be explained by the two divergent approaches to technology 
development (Litsinger 1993). Most of the recommended practices were developed in 
replicated experiments on research stations with the results tested in farmers' fields. This 
reductionist approach involved a series of experiments where only one or two variables were 
tested at a time while holding the other practices constant under stress-free conditions. 
Farmers, on the other hand, evolved their practices in a holistic manner by trial and error 
under a background of dynamic stresses. The holistic approach to experimentation, varying 
one or several practices among those comprising a crop production system, allows expression 
of a multitude of interactions. The reductionist approach, on the other hand, is designed to 
prevent unwanted interactions.  
 
The scale of the trials also is vastly different leading to errors in extrapolation. Researchers 

lay out 25-100 m2 plots while farmers test new ideas on a scale 10 to several hundred times 

larger. For example, it may be easy to evenly sow a dry bed nursery of 5 m2 but if this were 

done on a scale of 500 m2, the tedious work would result in less even seed distribution. A 
classic example is the mud ball method of incorporating urea into balls of mud and then 
distributing them among groups of four hills, stepping on each one to push it into the soil 
where it will release nitrogen slowly. The technology is sound and in a small plot is feasible 
but in terms of a 1 ha field it is unrealistic at today’s price of labor. Both researchers' 
(reductionist/ scientific) and farmers' (holistic/ traditional) approaches have significant 
contributions to make, but the resultant best fit is highly location specific. In general, farmers 
need assistance in understanding scientific farming while researchers need feedback from 
farmers on the performance of new technologies under farm conditions. 
 
More attention should be given by researchers to potential interactions between practices that 
may vary by location. Many are presented in Litsinger (1993). Interactions, particularly those 
involving pests, are normally prevented in traditional experiment station trials by the 
elimination of pest damage altogether (in agronomic trials) or selectively (in pest control 
trials), usually by heavy use of pesticides. On the other hand, farmers, are contextual thinkers 
and look at pest complexes and the crop as a whole. 
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Farmers' practices should be elicited and reviewed objectively. Not all farmers follow the 
same set of practices and as we saw even the same farmer can change them dramatically 
season to season, so that more attention should be placed on the most commonly mentioned 
responses. Also the criteria used by farmers to favor a certain practice may be due to risk 
aversion behavior or less labor requirement rather than because it obtains a higher yield. 
Surveys should be able to discover the range of farmers' responses. For example the number 
of interpretations mentioned by Guimba farmers in Table 25 should lead to verification trials. 
Follow-up, short surveys can be carried out as well to allow further clarification. 
 

14.5.3. Farmer-led research 
 
The sustainable agricultural movement has an admirable tendency to work more closely with 
farmers and to respect traditional knowledge and practices. Researchers participating with 
small farmers to strengthen, invent or reinvent appropriate technology should understand that 
farmers have information gaps in certain predictable domains of knowledge. Field workers 
may wish to identify these gaps and help fill them in while relying on farmer knowledge to 
help improve the quality of on-farm research and repay collaborating farmers with useful 
information (Bentley 1989).  
 
Farmers are often viewed as objects of study rather than collaborators or real people 
providing valuable input. IPM has to be built from the client up rather than from the 
researcher down (Bentley and Andrews 1991). Documenting farmers’ experience and 
knowledge as valid in their specific context and using their inputs, approaches, and ideas not 
only strengthens their self-esteem, but also contributes to a balanced research partnership 
between farmers and researchers (Björnsen-Gurung 2003). Goodell et al. (1982) sagely 
remarked that the only conclusion that can be made is for the farmers themselves to do the 
fine tuning, preferably in groups. If technology is to be used by farmers, its development 
must start with them and not on the research station. Farmers experiment to satisfy curiosity, 
to solve problems, and to adopt technology. Farmers are by nature experimenters, in that 
manyy continually try out and adjust their practices and uses of plants in response to 
changing conditions. That is, ‘a farmer is a person who experiments constantly because he is 
constantly moving into the unknown’.  
 
According to Norton and Mumford (1993), due to not understanding farmers, researchers 
may be trying to answer the wrong questions or at developing inappropriate technologies. 
Farming systems research programs pioneered the concept of farm description to understand 
the current cropping systems before making interventions for their improvement (Zandstra et 
al. 1981). The next gap we need to close is the farmer-scientist gap or we will remain as 
described: the scientist is as distant to the farmer who the scientist claims to be benefiting by 
his research as the moon is from the earth (Fujisaka 1991). When farmers are seen as 
experimenters and innovators, other views also change. More dynamic and flexible research 
processes building on farmer research interactions and supporting farmers’ innovation 
become possible. Farmers have much of importance to say to scientists, and farmers’ 
methods of practical research are complimentary to those of scientists. Experimentation by 
farmers has long been under-perceived. Farmers by the very act of farming are carrying out 
adaptive research which is often ignored by planners and scientists.  
 
Farmers in many traditional agricultural societies are not at all adverse to experimentation. 
Experimentation is probably as natural as conformity in traditional communities (Brosius et 
al. 1986). The farmer field school training method which has pioneered the farmer-led 
research movement, emphasizes the farmers as an experts due to their accumulated 
experiences. Researchers believe that pests significant to a site can be specified beforehand 
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for all practical purposes in training programs. Farmers and researchers should conduct trials 
on pests that appear during the current season and should be vigilant to take advantage of 
whatever nature gives. 
 

14.5.4. Examples of farmers’ knowledge in generating ‘new’ technologies  
 
Participation not only means farmers’ physical presence but also the use of their knowledge 
and expertise (Björnsen-Gurung (2003). Understanding potentials and drawbacks of their 
local knowledge system is a pre-requisite for constructive collaboration between farmers, 
scientists, and extension services. Farmers are behind many of the recommendations that 
researchers then undertake research to confirm. These examples were gleaned from KAP 
studies in the Philippines by IRRI’s Farming Systems Program for improved weed and insect 
pest control. Farmers were shown to have keen sense of observation and linking cause and 
effect: 

1) Farmers under-dose both herbicides and insecticides but field trials showed that 
dosages based on manufacturers’ recommendations can be reduced 50% with no loss 
in efficacy, 

2) Farmers, perhaps to avoid phytotoxicity by using the same knapsack sprayer for 
herbicides and insecticides, decant herbicide directly on top of the flood water which 
allows it to spread evenly over the field, research found that it was effective, 

3) Mixing liquid herbicide with fertilizer, typically urea as other fertilizers ‘melt’ or with 
sand and broadcast the mixture on the field with no need for a sprayer. These methods 
are simpler, more economical, and less phytotoxic, 

4) Spot weeding rather than weeding the whole field, 
5) Use of weeds as livestock feed. Harvesting rice and weeds was as profitable as 

intensive weeding and harvesting grain only, 
6) Pest damage is additive combining all species that cause similar injury such as 

defoliation, 
7) Pre-transplanting chemical treatment of seedlings for whorl maggot control such as 

seedling soak based on farmer practice (farmers deduced a carryover effect of 
systemic insecticide applied in the seedbed to the main crop),  

8) Synergism of early season pests: rice whorl maggot is not serious in isolation but only 
in certain contexts with other stresses, 

9) Monitoring earlier planted fields as a sign of pest buildup, 
10) Prioritizing monitoring first in low lying fields which are more aquatic locations for 

whorl maggot, caseworm, defoliators or shady portions of fields for leaffolders,  
11) Inspecting the downwind side of a field for caseworms which float inside tubes of rice 

leaves, and 
12) Submerging young seedlings to dislodge camouflaged defoliators green larvae for 

rapid counting (they float) 
 
The following are farmer thoughts regarding weed ecology and control, innovations, and 
practices that illustrate farmers’ ability to classify, choose, improvise, adapt, and test based 
on their particular circumstances (Moody 1994): 

1) Wet seeded rice culture has greater weed problems than transplanted rice. The 
competitive advantage of transplanted rice is due to the size difference between rice 
seedlings 15-30 cm tall and weeds just germinating. In wet seeded rice hand weeding 
is more difficult and the crop is more sensitive to pre-emergence herbicides, 

2) Bury weeds into the mud as green manure was validated by research but has to be 
young weeds that can produce 6-8 kg N/ha and 200 kg C/ha and 18% yield increase, 

3) Good water management is needed for enhanced herbicide effectively has been shown 
experimentally, 
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4) Knowledge of shift in weed species over time from Echinochloa spp. to Ischmaemum 

rugosum particularly in wet seeded rice as a result of poor water management, 
application of the wrong herbicide, failure to apply herbicide at the correct time, and 
planting contaminated seeds, 

13) Removing weeds late in a crop as control on the next crop (such as Echinochloa seed 
heads and wild rice), and 

14) Transplanted rice with weeds growing in the seedbed leads to very high losses. From 
this observation came a low cost control of grasses in the seedbed with a small 
amount of herbicide. 

 
There are not as many examples regarding plant pathology probably because farmers often do 
not recognize the many plant diseases as something that can be affected by management (ie., 
are living), but also there are fewer options in terms of management. The main control for the 
fungal and bacterial diseases is genetic resistance. The farmers’ method of careful seed 
selection from well adapted and healthy plants is a sound practice as is sorting through seed 
by hand to remove off types and diseases and small seeds before sowing. This may explain 
the farmers’ widespread habit of finding new sources of seed from neighbors’ fields every 
three or so years. The dryland farmers in Sumatra who mix up to ten rice cultivars in a single 
field is a sound strategy to temper the effect of blast disease (multi-line). 
 
With the exception of sustained rat baiting with anti-coagulants, all of the practices for rat 
and bird control mentioned in the KAP section on vertebrate pests come from farmers.  
 
15. Feedback to Extension 
 
15.1. Farmers’ sources of information  

 
KAP studies identified the most influential sources of agricultural information to farmers. In 
the most detailed study in the Philippines (Brunold 1981), the agricultural technician was the 
most important (89%) closely followed by radio programs (86%) (Table 26). Brunold 
concluded that farmers have the greatest confidence in their technician as he or she is the one 
with the newest information, and farmers do not value highly their own experience. Friends 
and neighbors were also seen as influential. In a study in rainfed areas of the Philippines, 
which asked what sources did the farmers seek for information on pesticide usage, most 
relied on their own experience (51%); less important were the extension technician (32%), 
neighbors (4%), advertisements (4%), pesticide dealers (1%), and radio (1%). In Malaysia 
where a similar KAP survey was carried out, most irrigated rice farmers in the Muda scheme 
sought farming advice from government technician (86%) with relatives and friends (6%), or 
chemical sales representative (1%) much less important (Heong and Ho 1987). 
 
15.2. Institutional constraints 
 
Writing up her observations of IPM extension training in C. Luzon, Goodell et al. (1982) 
posed the question “Is IPM extension doing its part?” In her project location she found 
government institutions were not there to support the Filipino farmers, including: 1) 
extension services, 2) technicians for crop monitoring, and 3) pesticides sales not tied to 
credit. The research team had to incorporate into the technology many of the components 
originally expected from government. The only conclusion that can be made is for the 
farmers themselves to do the fine tuning and extension program.  
 
In a later visit to six Southeast Asian countries Goodell concluded that extension services 
were often inadequate, as due to the increasing complexity of irrigated agriculture, 
technicians and their supervisors were found to need more training in both social and 
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intellectual initiative (Goodell 1983). She advised that we must bear in mind that some of the 
extensionists mistakes can be traced directly to misconceptions on the part of researchers. 
Escalada and Heong (1992) noted farmers living in remote locations were not visited due to 
few staff, lack of transport, infrequent and wrong timing of visits, extension workers of 
wrong culture, language semantics, and competing messages.  
 
15.3. Facilitating the research-extension-farmer dialogue 
 
A conclusion of another anthropologist that worked with biological scientists is that the 
scientists also have gaps in their knowledge (Bentley 1992c). For example plant breeders 
easily become blinded in the search for high yielding types rather than to take the time to 
perform agriculture like farmers do and grow the crop. Scientists tend to see agriculture in a 
disciplinary reductionist way, sanitized and confined in a petri dish. Top-down extension 
messages often are irrelevant to farmers.  
 
Many of the limitations of IPM research in the Third World are often the result of researcher 
isolation and could be alleviated if researchers had more contact with the farmers whom they 
hope will adopt their recommendations (Goodell et al. 1982). Recommendations from 
scientists frequently run counter to the farmers’ best interests. IRRI scientists advocated 
burying the stubble after harvest which farm families depend on for many uses. Extended 
interaction with farmers and technicians sufficient to develop mutual trust can open up 
scientists to the vast world of farmers’ perceptions which bear directly on IPM.  
 
The IPM scientists have numerous ways by which they can enter the world of the small-scale 
farmer for the optimal development of IPM technology. These include holding small informal 
field days in which farmers can mix freely with the scientists, offering village level IPM 
courses through the season attended regularly by the scientist or one of his/her assistants, 
employing the same villagers over and over again in field experiments and surveillance in 
part to develop a sustained consultation relationship with them, requesting that farmers help 
prepare and test IPM instructional material and curricula (Goodell 1984a). However the IPM 
manager should be wary of traditional approaches for linking with the village such as post 
harvest questionnaires that are often unreliable and consultation centered on village headmen 
who ‘know’ what the outsiders want to hear and in any event are frequently exceptional 
farmers.  
 
Finally the technology is inseparable from the problems and possibilities of extending it to 
farmers. IPM researchers would find it easier to develop appropriate technology if they 
became more familiar with some extension agents working at the grassroots level, again by 
building up a relationship of mutual confidence the researcher could learn the difficulties that 
extensionists encounter in discussing IPM with farmers and perhaps also the obstacles 
farmers meet in learning from the extensionists (Goodell 1984a). 
 
In Chhattisgarh, India farmers of tribal origins often earn most of their income from foraging 
in nearby forests rather than from farming thus have been difficult to incorporate into 
extension activities thus inqueries should be made as to off-farm income. We cite a another 
case in point from the C. Luzon farmer training project. The initial assumption of IPM 
researchers was that because farmers rely on farming for their income they will adopt any 
‘appropriate’ technology that offers economic benefits. The findings were somewhat different 
as interpreted by the anthropologist. Farmers’ disinterest in many technologies the project 
considers appropriate (often substitution labor for capital costs) is frequently explained by the 
economic importance of off-farm activities not reported in formal surveys or RRAs. Such off-
farm activities often reduce the relative impact of IPM innovations on the family budget, 
minimizing extension success. Many important sources of family income are not readily 
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apparent to outside investigators. Each discipline overemphasizes the contribution to the 
whole family budget of activities relating to it. The project changed by lowering expectations 
of adoption rates and potential economic benefits of IPM technologies.  
 
In Honduras encouraging results came about by the intensive interaction of > 500 farmers and 
the fusion of on-farm research and extension (Goodell et al. 1990). This constituted a farmer-
scientist-farmer information exchange upon which the program’s work depended, with its 
goal of developing a menu of economically viable pest management technologies from which 
each producer can choose among a menu of technologies to find those that suit their needs 
and particular resource mix. The project’s goal was to feed directly into public and private 
programs serving resource poor farmers rather than undertaking extensive educational 
campaigns.  
 
Heong and Escalada (1997b) initiated several successful extension projects in Asia to show 
farmers that they did not have to apply insecticides during the first 40 days of the rice crop. 
They each began with an understanding of farmers’ perceptions and yield loss caused by 
insect pests in any given area. Research should be based on problems defined from farmer 
perspectives in order to ensure that results will be adopted. Farmers live in an environment of 
conflicting messages regarding use of pesticides, thus they needed to start from the farmers’ 
perspectives rather than the researcher’s perspectives. Many of farmers’ decisions are based 
on risk aversion and fear of outbreaks and fear of pests migrating from neighboring farms. 
 

15.4. Making a more effective extension program 
 
The main extension method in the 1970s and 80s was the training and visit system. In the 
T&V method, as it was known, extension workers received a program each week from their 
supervisors in the top down method. The extension worker lectured to the farmers and 
demonstrated the week’s featured technology. The major criticism of T&V was that the 
agenda was not decided by farmers. A KAP survey, found that only about 5-20% of the 
targeted farmers, rarely exceeding 25%, actually attended T&V meetings reflecting lack of 
interest in the topics (Matteson et al. 1984). Farmers did not ‘own’ the extension program 
thus showed little interest. In addition technicians usually ended up talking with farmers 
individually or in pairs. Structured classes held by technicians appeared to stifle intellectual 
initiative, becoming lectures rather than an opportunity for the technicians to suggest new 
ideas or bring up particular farmers’ difficulties for discussion and specialist advice. Farmers’ 
feedback upward into the plant protection research and policy systems was thus handicapped.  
 
IRRI biological scientists were challenged anthropologists to take the research reports ‘off the 
shelf’ and extend them to farmers. A curriculum was developed for an IPM course for 
Filipino farmers in seven villages in C. Luzon. Each weekly meeting lasted four hours over a 
13-week period which followed a rice crop from seedbed preparation to harvest. The effort 
was made into a research project by testing pedagogical methods for teaching farmers to 
scout their own fields (Goodell et al. 1982). The project compared two extension methods: i) 
the current top-down T&V system and ii) the anthropologist’s bottom-up system where 
farmers decide the material to be presented in the classes. Classes were held in the field as 
well. Research showed that IPM skills can be transferred to farmers if an organized course is 
presented that includes field exercises to raise awareness, followed by weekly follow-up 
sessions during succeeding crops for farmer group leaders and local technicians. Classes were 
held in a meeting place next to the field and after a short presentation of a technical subject, 
the farmers and extension worker went to the field to diagnose field problems of the moment. 
Different than T&V’s central planning method, this part of the training was determined by 
pests Nature brought that season. This initial testing of this more hands-on learning style, 
began in 1979, eventually morphed into the farmer field school method some six years later. 



  94 
 
The success of the method became apparent as a result of follow-up weekly meetings held in 
the villages during succeeding rice crops. The meetings lasted several hours and began with 
the farmers describing what they found while scouting their fields over the past week. The 
technician listened to what the farmers had concluded and then all went to the field to verify 
their findings (problem diagnosis and decision making). By making weekly reports the 
burden was placed on the farmers to monitor their own fields and make a group decision on 
corrective action. Farmers are highly social, and a program favoring group decisions 
produces results. If the farmers did not diagnose the problem correctly, a lesson was held in 
the field showing them the right cause and discussing the recommended remedy.  
 
In Table 27 we see the results of a farmer group during the second follow-up season after a 
13-week training. These farmers showed good diagnostic skills for problems they previously 
encountered. Still new problems arose that had not been covered in other trainings thus the 
value of continued follow-up is shown. In this training method Nature dictates the subjects 
for training. Farmers later learned to distinguish the various planthopper species during an 
unusually heavy infestation of whitebacked planthopper. The farmers scored 89% correct 
problem diagnoses and 56% correct decisions on what action to take.  
 
The value of continual follow-up is shown in Table 28 which presents the results of the 
weekly encounters with a farmer group that had only one season of follow-up meetings and 
no formal class that was used as a control group in the experiment. Initially untrained farmers 
had difficulty in problem diagnosis and wanted to apply insecticides at every turn. Becoming 
familiar with each pest over several weeks of practice, farmers gained confidence and 
proficiency. Initially they thought bacterial leaf streak was tungro. Later they thought neck 
rot was armyworm. Ladybeetles were identified as pests. In weeks 6 and 7 they saw two 
instances of leaffolder, one that had densities that were below action thresholds and in week 7 
there were greater densities. In this way farmers could gauge the difference in a light 
infestation and a heavier one that would cause losses. Farmers still resisted using chronic rat 
baits and prefer acute bait. It was expected that if the sessions were continued that each year 
farmers would continue to improve in both groups. Using this model an extension worker 
could cover two villages a day and eight overall during a season assuming four days in the 
field and one in the office. 
 
Unfortunately a personal approach places enormous demands on a developing nation’s 
limited extension resources. Moreover some successful programs may not be easily replicable 
(Matteson et al. 1984). It appears that group learning can be used to advantage in a more 
unstructured, less authoritarian context. Filipino farmers in classes are unsure of themselves, 
their ability to experiment, and their own common sense especially when dealing with a new 
crop production technology and unfamiliar instructors. In this setting they are uncomfortable 
when asked to think on their own. Frequent group discussions are successful because farmers 
feel less threatened and learn better from their peers by talking and listening rather than by 
reading. This sociability in learning meant that technology was rarely criticized during field 
interviews with individuals, but those same farmers, responding to the same questions as 
members of a group spurred each other to press the questions or issues further. Farmers 
trained as a group with frequent discussion as they learned best by talking and listening to 
their peers. Responding to questions as a part of a group was less threatening and group 
reinforcement of concepts. In a society where farmers are normally timid, obedient, and 
dependent and associate science with authority they become easily uncomfortable.  
 
Farmer field schools developed new and positive motivators for developing country farmers 
through understanding, excitement in learning, and empowerment (Matteson et al. 1994). 
Methods used have been borrowed from commercial advertising, community organizing, and 
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participatory non-formal education. Focus has centered increasingly on the need to teach IPM 
knowledge and skills in a consciousness and confidence raising framework that changes 
people’s view of the natural world. Learning about natural enemies fascinates farmers. Local 
names are developed as often there are no names in local languages for many of them. 
Natural enemy studies are one of the strongest motivators for farmers to change spraying 
practices. Farmers were taught to change their classification system to make distinctions 
between pests and friendly arthropods as well as monitor pest and natural enemy abundance. 
KAP studies that determined some arthropods are used as children’s toys or group dynamics 
activities can help break the ice and establish rapport, create awareness, and pave a common 
consciousness so communication can proceed on less ambiguous grounds (Nazarea-Sandoval 
1991). 
 
Conventional top down extension training should be replaced by a more robust training 
process that centers on farmer participation. Adults are most motivated to learn things that 
relate directly to their life experience (non-formal education). Interest and exhilaration in 
learning is connected with understanding why things happen as they do and the presentation 
of knowledge is a tool for action, so that people can change their lives for the better. There is 
a need for scientists and extension workers to become collaborators, facilitators, and 
consultants, empowering farmers to analyze their own situation, to experiment, and to make 
constructive choices. Learning should be dynamic and liberating, spurring people who were 
passive to become searchers and innovators. The training process and the relationship 
between extension agent and farmer are changed. Trainers are taught not to answer questions 
to appear as ‘experts’ but to ask further leading questions. Trainers give farmers missing 
information when needed but only to enable farmers to observe and think for themselves. 
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determined by a rapid rural appraisal exercise in the tarai zone of India. (Hobbs et al. 
1991) 
 



  112 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Pod borer

Thrips

Sheath rot

Stemborers

Blast

Blight

Stemborers

Whitebacked planthopper

Brown planthopper

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

Figure 2.  Farmers' perception of major insect pest and disease occurrence in the various cropping 

   patterns in a participatory rural appraisal in two villages (Chatoud in Arang block and Tarra in

   Dharsiva block) in Raipur district of Chhattisgarh, India, 1995. Dark arrows indicate time of 

   maximum abundance. (IGAU 1997)

Grasshoppers

Stem rot

Nematodes

Brown rust

R  i  c  e 

Gallmidge False smut

Powdery mildew

Pod borer

Downy mildew

Bacterial leaf blight

C h i c k p e a

W h e a t

L e n t i l 

L a t h y r u s



  113 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12

W eek af t er  t ransp lant ing

Zaragoza

Guimba

Koronadal

A

Wetbed, w et 

season 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12

Wee k  a f t e r  t r a nspl a nt i ng

Zaragoza

Guimba

Koronadal

B

Wetbed, dry 

season 

crops

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12

We e k  a f t e r  t r a nspl ant i ng

Calauan wet season

Calauan dry season

Koronadal 1st crop

Koronadal 2nd crop

C

Dapog  

seedbed

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4 5 6 7 8 9 10 11 12

We e k  a f t e r  sowi ng

Zaragoza

Guimba

Koronadal

D

Direct seeded

dry season

 
 
 
Figure 3. Cumulative frequency of insecticide application by growth stage for four sites in the Philippines segregated by crop season and rice cultural method. 
Data based on farmers surveys undertaken from 1981-91. Horizontal line represents 50% of frequency. 
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Figure 4. Cumulative frequency of insecticide applications by dosage in three sites in the Philippines segregated by crop season and rice cultural method. Data based on 
farmer’s surveys undertaken from 1981-91. Horizontal line represents 50% of frequency. 
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Figure 5. Cumulative frequency of water volumes employed by farmers in applying 
insecticides, Koronadal, Philippines, 1983-91. See Table 15 for information on the farmers 
interviewed. 
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Figure 6. Cumulative frequency of herbicide applications by rice culture and season in three irrigated rice sites in the Philippines. Data based on farmers 
surveys undertaken from 1984-91. Horizontal line represents 50% of frequency.  
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Figure 7. Cumulative frequency of herbicide applications by dosage for three sites in the Philippines segregated by crop season and rice cultural method.  
Data based on farmers surveys undertaken from 1984-91. Horizontal line represents  50% of frequency.  
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Figure 8. Trend in agro-input use and crop production in irrigated, double- rice culture as determined from farmer surveys in  four locations in the  Philippines, 1965-
91. Data from 1965-77 are from Cordova et al. (1981), from 1977 from Kenmore et al. (1985), and from 1979-91 from farm record keeping of 20-40 farmers per crop. 
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Figure 9. Trend in insecticide and herbicide types over the period of farm record keeping in four 
irrigated rice sites in the Philippines, 1983-91. Data are from surveys of 20-40 farmers per crop in 
each site. 
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Table 1.  Comparison of agronomic and pest management practices 

between farmers’ methods and national recommendations based on a 

survey in an irrigated, double-rice crop site, Guimba, Nueva Ecija, 

Philippines, 1984-85. 1/  

 

Agreement between national recommendation and farmers 

 

 1  Number of tillage operations in seedling nursery and field 

 2.  Maintain flooded rice field until ripening stage 

 3.  Split application of fertilizer to field 

 4.  Choice of agrochemical products 

 5.  Apply one herbicide application 

 

 6.  Weed control combination of good land preparation, continuous 

flooding, herbicide usage, and spot weeding 

 

 7.  Insect control combination of use of resistant cultivar, cultural 

practices, and chemical control 

 8.  Disease control based on resistant cultivars 

 

Farmers' practice differs 

 1.  Use of non-approved rice cultivars 

 

 2.  Interval between tillage operations in land preparation less than 

1 week 

 3.  Doubling or tripling seeding rate 

 

 4.  Flood a level, wet seedling nursery 5 cm deep instead of dry bed 

method 

 

 5.  Do not realize the importance of weed control in the seedling 

nursery resulting in transplanted weeds 

 6.  Transplant seedlings 50% older 

 7.  Plant hills randomly, not in straight rows 

 8.  Apply 33-50% more N fertilizer 

 9.  Fertilizers not applied basally 

 

10.  Apply insecticides prophylactically either tied to the timing 

of fertilizer or when neighbors sprayed 

 

11.  Underdose herbicides and insecticides by one-third or one-half 

12.  Spray volume for insecticides and herbicides less  

 

13.  Use insecticides to control fungal and bacterial diseases 

 
1/ 34 farmers interviewed 
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Table 2. Farmers' recognition of dryland rice pests  

based on actual specimens or damage. Claveria, Misamis  

Oriental, Philippines, 1986. 

----------------------------------------------------------- 

        Level of recognition 

Specimen      (% farmers responding)
a
/ 

      ------------------------ 

          Full    Partial 

----------------------------------------------------------- 

Rice bug adult     90   8 

Discolored grains (rice bug damage)  43  32 

Leaffolder-damaged plant   37  58 

Stem borer deadheart    37  52 

Root aphid damage symptom   37  37 

Stem borer white head    35  50 

Defoliation from leaf feeder   30  63 

Termite/white grub/cricket-damaged plant 18  78 

Seedling maggot-damaged plant   10  80 

Brown planthopper      0  28 

Green leafhopper      0  30 

----------------------------------------------------------- 
a
/ n = 60. 
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Table 3. Summary of insect pest targets for insecticide

   applications in two irrigated rice sites, Zaragoza and

   Koronadal, Philippines, 1984-91.

Responses

Insect group (%) 
2
/

Defoliators 21

Worms 17

Leaffolders 15

Rice bug 8

Stemborers 7

Hoppers 6

Planthoppers 5

Whorl maggot 4

Caseworm 4

Leafhoppers 4

Moths 3

Armyworms/cutworms 2

None specified 2

Greenhorned caterpillar 1

Ladybeetles 
1
/ 1

Total 100

1
/ Insect predator misidentified as a pest

2
/ Zaragoza 6 crops and 245 farmers 1984-87, 565 applications

Koronadal 8 crops 271 farmers 1984-91, 762 applications
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Table 4. Most popular cultivars planted in irrigated, double-cropped rice in four locations, Philippines 1981-91. Cultivars are segretaged by rice

   culture and as those modern varieties approved by the Philippine Seed Board,  unapproved modern rices, and traditional rices.

Farmers sowing cultivar per crop  (%)    \ 
a

Zaragoza Guimba Koronadal Calauan

Wetbed DSR Site TPR DSR Site TPR Dapog DSR Site Dapog Site Grand

Cultivar WS DS WS DS avg WS DS DS avg 1st 2nd 1st 2nd 1st 2nd avg WS DS avg avg

MODERN 97 100 100 100 99 96 100 100 99 100 99 100 98 97 100 99 92 90 91 97

Approved 84 83 70 88 81 93 93 88 91 61 63 64 65 96 75 71 84 76 80 81

     IR26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 0

     IR29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0

     IR30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

     IR32 0 0 0 0 0 2 2 8 4 0 0 0 0 0 0 0 0 0 0 1

     IR36 12 12 0 21 11 5 4 0 3 0 1 1 2 3 6 2 0 1 1 4

     IR42 27 20 0 9 14 5 0 0 2 0 0 0 0 0 0 0 16 8 12 7

     IR45 0 0 0 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

     IR46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 3 1

     IR48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0

     IR50 2 2 0 9 3 0 0 0 0 0 0 0 0 0 0 0 2 1 1 1

     IR52 5 12 0 12 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2

     IR54 2 3 0 2 2 0 0 0 0 0 0 1 0 4 0 1 5 2 4 2

     IR56 2 2 0 2 2 7 2 0 3 3 1 3 0 0 0 1 2 1 1 2

     IR58 0 1 0 0 0 9 2 0 3 0 0 0 0 0 0 0 0 0 0 1

     IR60 3 5 10 1 5 5 14 10 10 26 34 24 42 29 45 33 1 2 1 12

     IR62 0 1 0 0 0 1 1 0 1 12 14 16 11 16 13 13 10 6 8 6

     IR64 16 14 20 27 19 41 43 38 40 5 1 11 1 10 0 5 11 22 17 20

     IR65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 3 1

     IR66 4 1 5 0 3 10 15 21 15 3 2 2 2 7 4 3 1 4 2 6

     IR68 3 0 0 0 1 0 1 0 0 3 1 2 0 9 0 2 0 0 0 1

     IR70 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 2 5 0 3 1

     IR72 1 0 0 0 0 4 2 7 4 5 5 1 5 9 7 5 0 0 0 3

     IR74 0 0 10 0 3 0 0 0 0 4 2 1 1 0 0 1 0 0 0 1

     IR76 2 0 10 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

     Ri10 3 4 15 0 5 2 7 4 5 0 0 1 0 0 0 0 3 2 3 3

     C4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 0

     C12 0 5 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

Unapproved 12 16 30 12 18 3 6 13 7 39 36 36 32 2 25 28 8 14 11 16

Named 12 11 30 12 16 2 4 13 6 14 4 7 3 0 4 5 4 11 8 9

     "IR58" 3 7 0 9 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

     "IR66" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

     C1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 22 19 5

     C2 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0

     C3 0 0 0 0 0 0 1 13 4 0 0 0 0 0 0 0 0 0 0 1

     C1000 0 3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0

     C13000 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

     R45 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

     V3 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0

     Agoo 3 0 30 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

     Taiwan 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

     Index4 0 0 0 0 0 0 0 0 0 3 0 1 0 0 0 1 0 0 0 0

     Bordagal 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0

     Bornec 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

     Major 0 0 0 0 0 0 0 0 0 9 1 1 0 0 4 2 0 0 0 1

     Korean 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0

Numbered \ 
b 

1 6 0 0 2 1 3 0 1 25 32 29 29 2 21 23 4 3 3 7

TRADITIONAL \
c

3 0 0 0 1 4 0 0 1 0 1 0 2 3 0 1 8 10 9 3

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

 \ 
a 
 WS = wet season, DS = dry season, DSR = direct seeded rice, TPR = transplanted wetbed rice, dapog is transplanted 

   seedlings 10-14 days old.

Only cultivars which averaged 1% usage in any one crop are listed. See text for details on numbers of farmers surveyed by site.

\
b
 Most popular were: 33, 40, 43, 56, 90, 95, 98, 206, 247, 1606, 1609, 1803, 1814, 1900, -12, -17, -36, -49, -90, 17-3

\
c
 Most popular were Malagkit, Milagrosa, Wagwat, Sinan Digo, Sinan Pedro, Sinan Felix, S. Domeng
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Table 5. Farmers' stated preferences when choosing a  

dryland rice variety, Claveria, Misamis Oriental, 1986. 

-------------------------------------------------------- 

Varietal attribute               Farmers responding (%) 
a
/ 

-------------------------------------------------------- 

High yielding     72 

Good eating quality    58 

Pest resistance     57 

Early maturity     25 

Good tillering capacity    22 

Good storage quality    12 

Experimenting with new variety  10 

Disease (blast) resistance    3 

Lodging resistance     2 

Vigorous growth      2 

-------------------------------------------------------- 
a
/ n = 60, some farmers gave more than one answer. 

All farmers interviewed responded. 
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Table 6. Farmers' reasons for replacing a dryland rice  

Variety, Claveria, Misamis Oriental, 1986. 

----------------------------------------------------------- 

Reason      Farmers responding (%)
a
/ 

----------------------------------------------------------- 

Susceptible to pests     38 

Late maturing      27 

Low yielding      22 

No available seeds     13 

Low tillering      10 

Susceptible to lodging     10 

Susceptible to bird damage     8 

Susceptible to blast disease     5 

Inferior eating quality      5 

Poor performance in infertile soil    3 

Poor storage quality      2 

----------------------------------------------------------- 
a
/ n = 60, some farmers gave more than one answer. 

All farmers interviewed responded. 
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Table 7. Dryland rice insect pest cultural, traditional,  

and superstitious practices affirmed by farmers as prompted  

by an interviewer. 
a
/ Claveria, Misamis Oriental, Philippines.  

----------------------------------------------------------- 

Practice      Farmers responding (%) 

----------------------------------------------------------- 

Prayers (against all pests)     97 

Early planting date observation 
b
/ (all pests)  97 

Field sanitation       95 

 rats       30 

 worms       18 

 rice bugs       5 

 other insect pests     5 

Crop rotation       85 

Plowing under stubbles (against all pests)  85 

Smudging using grasses or rubber     77 

 rice bugs      15 

 worms        5 

 leaffolders       2 

 planthoppers      2 

Synchronous planting      72 

 birds       37 

 worms        7 

 rice bugs       5 

 chickens       3 

 rats        2 

 soil pests       2 

Moon phase observation (against all pests)  72 

Use of plant parts      65 

 Bamboo (Bambosa sp.) branches   23 

 Patulang (Macaranga sp.) branches   5 

 Lemon grass (Andropogon citratus)   3 

 Kilala (Pandanus sp.) branches   3 

 Kamanian (Burseraceae) branches   3 

 Handamay (Trema sp.) branches    2 

Rouging        58 

 aphids       7 

 root aphids       2 

 worms        2 

Rituals and magical practices     57 

Trial plantings (evade bird damage)    53 

Installing of cross      53 

Talking to spirits (against selected pests)  52 

Overseeding        40 

Burning stubbles (against all pests)   38 

Handpicking (all pests)      38 

worms        8 

 rice bugs       2 

Wider plant spacing      17 

Scarecrow (against birds)     11 

----------------------------------------------------------- 
a
/  n = 60, interviewer tape recorded the conversation  

   and all farmers responded. 
b
/ April-June. 

 

 

 
 

 



  127 
 

Table 8. Farmers' cultural, physical, mechanical,  

traditional, and superstitious practices mentioned by  

recall without prompting to control dryland rice pests,  

Claveria, Misamis Oriental., Philippines.  

----------------------------------------------------------- 

Practice     Farmers practicing (%)
a
/ 

----------------------------------------------------------- 

Superstitious      53 

Smudging 
b
/ (all pests )     22 

Scarecrow (birds)       8 

Use of patulang (Trema sp.) branches   5 

Light trapping (rice bugs)     5 

Use of dead animal as bait 
c
/ (rice bugs)   3 

Rat poison baiting      3 

Use of tobacco extract spray (stem borer)   2 

Rouging (leaffolder damaged leaves)    2 

Handpicking worms       2 

Field sanitation (rats)      2 

Burning of animal fats 
d
/ (repellent all pests)  2 

============================================================= 
a
/ n = 60, 62% of farmers responded   
b
/ Use of rubber tires, plastics 

c
/ Dead dog, star fish 
d
/ Goat meat 
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Table 9. Cultural practices recalled by irrigated rice farmers, Guimba,

   Nueva Ecija, Philippines, 1986.

Practice Respondents (%) 
a
/

Removal of infested plants 83

Plants turned red, became stunted (tungro) 83

Stemborer whiteheads 3

Synchronous planting with neighbors 60

Insects will scatter 37

Less rat damage 7

Less bird damage 3

Remove weeds in the field by hand 50

Competes with rice for nutrients 40

Lessens tillering in rice 10

Acts as shelter for rats 7

Flooding the field 30

Weed control 30

Rat control 3

Draining the field 30

Caseworm control 23

Hopper control 7

Worm control 3

Plow under rice stubble 23

To control weeds 20

To kill worms 7

Remove shelter for rats 3

Burn rice stubble 23

To kill stemborer worms 17

To control tungro 3

Transplant old seedlings 10

More resistant to pests 10

a
/ 30 farmers surveyed in Bantung village, all responded.
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Table 10. Traditional pest control practices recalled by irrigated

    rice farmers, Guimba Nueva Ecija, Philippines, 1986.

Practice Respondents (%)

Detergent soap 50

Sticker for insecticides 43

Caseworm control 3

Tungro control 3

Use of plants as botanical insecticides 40

Gliricidia  branches for caseworm 20

Cogon 
b
/ leaves for moths 13

Rock salt 17

Tungro 14

Caseworm 3

Bait for rat poison 10

Broken rice with endrin insecticide 7

Broken rice with DDT insecticide 3

Cooking oil as an insecticide sticker 7

Kerosene to control caseworm 3

a/  30 farmers surveyed in Bantung village
b
/ Imperata cylindrica
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Table 11. List of superstitious pest control practices that involve rituals, black magic, and 

prayers of dryland rice farmers in Claveria, Misamis Oriental, Philippines. 
a
/   

 

1) Kill white chicken in the field, let blood drain into the soil. Make 

offerings of prepared food from the chicken carcass and talk to the 

spirits. This is done every year. 

2) Done in the afternoon. Prepare a fire at the center of the rice field 

to produce smudge using kamanian herbage. In front of the smoke, say 

some prayers. After finishing prayers, cross over the smoke to exit the 

field. 

3) Kill chickens and prepare foods. The Baylan (local priest) will perform 

the Panigal-i to talk to the spirits in the fields. Prayers are said in 

old native language. 

4) Dalawit ritual. Done at the start of planting season. Prepare lots of 

food, especially chickens, wine, cigarettes, lime, areca nuts and betel 

pepper leaves at the middle of the field. A local priest will murmur 

prayers to petition to the deities that the crops be spared from pests. 

Successful cropping would oblige the farmer to do similar food 

offerings as thanksgiving. 

5) Palihi 1. Stick in a bamboo branch each in the 4 corners and one in the 

middle of the rice field. It is believed that like a bamboo branch, a 

rice stem would be as hard to resist damage by stemborers and other 

worms. 

6) Palihi 2. When about to plant, place a comb, a needle and a handful of 

chicken dung on top of the seeds. the comb would prevent chickens 

scratching the sown seeds, the needle would make the seeds invisible to 

the chickens, and the chicken dung would filth the seeds that would 

discourage forage by chickens. 

7) Place a cross (bamboo, lumber or small round sticks) at the middle of 

the field. Said to invite spirits to watch crop and ward off all pests. 

Sometimes associated with rituals. Some farmers would place a branch of 

bamboo at the side of a wooden or timber cross. 

8) Scarecrow. Install a scarecrow at the middle of the field even well 

advance before panicle emergence. Some farmers would install it during 

the night, not letting anyone see him doing it. Said to frighten pests, 

including insect pests and birds, and never to touch the rice crop. 

9) Sticking in of bamboo branches in random spots in a field to expel 

white grubs. 

10) For rice bugs. Catch 7 rice bugs. Put rice bugs in the mouth and 

walk around the field. Spit bugs out at the end. 

11) For rice bugs. Place a pin in the anus of 4 rice bugs and 

release. Shoo while telling them to go away and never to come back 

again. 

12) For worms. Get 3 worms and wrap in a black cloth. Hang over the 

fireplace in the kitchen. Say begging words to the worms, asking them 

not to infest the crop anymore. 

13) For worms. Look for a rice stemborer-infested plant.  Cut off 

parts to expose worm. Talk to the worm 'Go away' then bite to kill the 

worm. After, walk across the field starting from east to west then 

north to south.  Do not come back to the field for three days. 

14) For worms. Get some deadhearts or whiteheads. Dissect and remove 

worms with the use of a sharp needle. To torture worm so that others 

would not follow suit. 

15) For worms. Look for stemborer deadhearts or whiteheads. Dissect 

and collect worms using the sharp end of a stingray tail. Place worms 

in the mouth, walk around the field and blow (spit) them at the last 

corner, which was also the starting corner, of the field. 

16) For worms.  Walk alone and look for a stemborer deadheart in the 

rice field. Remove the worm using the teeth. With the worm in the 

mouth, close eyes and walk straight forward across to the other side of 

the field where worm is blown out. Do not allow anybody to enter the 

field for three days. 
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17) For worms. Save a sharp bone of a fish. Collect any lepidopteran 

larvae in the rice crop. Dissect and remove by piercing the worm using 

the sharp fish bone. Walk around the field with the pierced worm at 

hand. Throw the bone and the worm into the middle of the field when 

about to leave. 

18) For worms. Get a larva of an infesting insect. Get a betel nut, a 

betel pepper and some lime. Sandwich the larva in the betel chew and 

let a child do the chewing. 

19) For all pests. Look for a nest of a bird with eggs. Bury the nest 

with the eggs during the night with nobody else around to watch. 

20) Feeding rats rice through a ritual performed as an act to bribe 

them not to damage the farmer’s crop 

21) Unlucky planting dates are odd dates in June that if planted then 

more pests in general would occur. June is one of the main planting 

months. 

22) Planting by the moon with the 5th and 7th days after full moon 

auspicious days to avoid pest problems 

================================================================= 
a
/  n=60.  As narrated by farmers. 
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Table 12. Chronological rice crop production and input usage profiles of two selected farmers in Zaragoza, Nueva Ecija, Philippines 1982-91.
a
/

Seedbed fertilizer

N per seedbed area Seedbed insecticide Main crop fertilizer Main crop herbicide        Main crop insecticide

Appl. Timing Appl. Timing Appl.      Dosage (kg / ha) Timing Appl. Dosage Timing Appl. Dosage Timing Target Decision Yield

Year Crop Culture Cultivar no. Brand (kg / ha) (DAS) no. Brand (DAS) no. Brand N P K (DAT) no. Brand (kg ai / ha) (DAT) no. Brand (kg ai / ha) (DAT) pest mode (t/ha)

A. Ligazon, 2.5 ha

'84 WS TPR IR42 1 Urea 323 13 1 Brodan EC 16 0 0 1 Brodan EC 0.15 34 NR moths DAM 4.5

Milagrosa

Malagkit

'85 DS TPR IR36 1 Urea 21 1 Hytox WP 24 1 Urea + 47 1 1 13 0 1 Hytox WP + 0.09 18 AW PRO 4.4

IR42 14-14-14 Azodrin EC 0.13

2 Urea 46 0 0 50

'86 DS TPR IR64 1 Urea 184 15 1 Azodrin EC 17 1 Urea 46 0 0 10 0 0 5.4

'86 WS TPR IR64 1 Urea 184 15 0 1 Urea 46 0 0 18 0 0 2.9

'87 DS TPR IR64 1 Urea 230 12 0 1 Urea 69 0 0 14 0 1 Azocord EC 0.06 42 5.0

2 Urea 29 0 0 41

'87 WS TPR IR42 1 Urea 230 12 1 Brodan EC 18 1 Urea + 44 6 6 26 0 0 4.2

14-14-14

'91 WS TPR IR60 1 Urea 184 10 1 Thiodan EC 16 1 Urea + 57 0 20 15 0 1 Thiodan EC 0.14 17 3.5

AG-O-O 17-0-17 2 Thiodan EC 0.14 35 2.5

Milagrosa 2.4

M . Espiritu, 2.5 ha

'82 WS TPR IR36 0 1 16-20-0 19 23 0 18 na 1 Azodrin EC 0.28 19 na

IR52 2 Urea 29 0 0 34 2 Azodrin EC 0.30 46

IR54

'83 DS TPR IR42 1 Urea 9 0 1 Urea 64 0 0 16 na 0 2.5

IR54

IR56 2 Urea 37 0 0 38

'84 WS TPR IR42 1 Urea 159 10 0 1 14-14-14 11 11 11 36 1 Machete EC 0.96 7 1 DDT WP 0.30 19 NR INS 2.4

C-1000 2 2,4-D EC 0.25 38 LF

Milagrosa

'85 DS TPR IR56 1 21-0-0 10 1 Azocord EC 18 1 Urea 48 0 0 11 1 Rogue G 1.10 5 1 Azodrin EC 0.35 18 AW DAM 5.4

2 Urea + 39 13 0 19 2 Hytox EC 0.39 49 LF PRO

16-20-0 3 Etrofolan WP 0.26 54 RB PRO

3 Urea + 29 11 0 41

16-20-0

'85 WS TPR IR62 1 Urea 92 10 0 1 Urea 37 0 0 0 1 Saturn-D G 0.44 3 1 Azodrin EC 0.07 18 DAM 3.5

"IR98" 2 16-20-0 16 20 0 35 2 Cymbush EC 0.005 33 DAM

3 Urea + 29 5 40

16-20-0

'86 DS TPR IR64 1 Urea 153 10 0 1 Urea 44 0 0 0 1 Rogue G 0.60 4 1 Etrofolan WP 0.17 44 PRO 6.0

2 Urea 58 0 0 37

'86 WS TPR IR64 1 Urea 74 14 0 1 Urea 52 0 0 13 1 Saturn-D EC 0.17 5 1 Azodrin EC 0.07 14 NR,WM DAM 4.3

IR56 2 Azodrin EC 0.03 34

'87 DS TPR IR42 1 Urea 92 13 1 Cymbush EC 28 1 Urea 70 0 0 0 1 Treflan-R EC 0.07 3 1 Azodrin EC 0.07 46 6.5

IR64 2 Urea 60 0 0 22

3 Urea 15 0 0 35

'87 WS TPR IR66 1 Urea 74 9 1 Brodan EC 21 1 Urea + 45 3 3 0 1 2,4-D G 0.68 4 1 Azodrin EC 0.07 35 INS 5.1

IR42 14-14-14 2 Azodrin EC 0.07 65

2 Urea 31 0 0 38

'91 WS TPR IR64 1 Urea 77 11 1 Endox EC 27 1 Urea + 44 6 6 10 1 Grassedge EC 0.30 8 1 Endox EC 0.18 4 4.5

RC2 14-14-14 2 Brodan EC 0.32 6 4.3

2 Urea 53 0 0 35

a
/ DS = dry season, WS = wet season, TPR = transplanted rice, DAS = days after sowing, DAT = days after transplanting, EC = emulsifiable concentrate, WP = wettable powder, G = granule, NR = vegetative

   defoliators Naranga  and Rivula , AW = armyworm, WM = whorl maggot, LF = leaffolders, RB = rice bug, DAM = spray when damage, PRO = spray prophylactically, INS = spray when insect seen
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Table  13. Reasons given by Zaragoza, Guimba, and Koronadal farmers for visiting 

                     their fields when the decision to use insecticide was made. 
a
/

Responses

Site Crops (no.) Reason (%)

Zaragoza 2 Water management 38

Pest control 25

Fertilization 13

Clean bunds or dikes 12

Pest monitoring 7

Check crop growth 5

Guimba 2 Water management 52

Pest control 26

Pest monitoring 12

Fertilization 5

Check crop growth 3

Clean bunds or dikes 2

Koronadal 4 Pest monitoring 52

Pest control 22

Water management 8

Fertilization 8

Check crop growth stage 6

Replant 2

Removing coconut fronds 2

a
/ see Bandong et al. (2002) for farmer sample size
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Table 14. Reasons given by Zaragoza farmers for using insecticide against leaffolders over

     two cropping seasons. 
a
/

Farmers Applications (%)

who applied Among

Farmer responses (%) Mode users

88

Prophylactic 21

Crop age 17

Upon fertilization 2

Seeing neighbor spray 2

Observing damage 70

Scouting method

     - Walking along bund 56

     - Seek low-lying parcel 10

     - Seek high-lying parcel 2

     - Enter field 6

Qualitative 37

     - Sparse damage over whole field 23

     - Damaged leaves (yellow or white) 4

     - Patches of damage over whole field 4

     - Size of patches increasing from last observation 4

     - Dense damage over whole field 2

Quantitative 33

     - Few (< 5) damaged leaves per several hills 25

     - Many (> 10) damaged leaves per several hills 4

     - Few (< 5) damaged leves per parcel 2

     - Many (> 20)  damaged leaves per parcel 2

Presence of insect 9

Scouting method

     - Walking along bund 7

     - Enter field 2

Qualitative 9

     - Moths flushed from walking along bund 9

a
/ see Bandong et al. (2002) for farmer sample size
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Table 15. Seedbed insecticide usage in irrigated, double-cropped rice in four locations in the Philippines, 1983-91. 
a
/

Application  Dosage (kg ai / ha)

frequency (%) per seedbed area/ha

Crops Users Appl. by application number Timing ( DAS ) 
c
/ Common Synthetic

Site (no.) ( % ) no. 
b
/ 1x 2x > 2x 1st 2nd > 2nd spray 

d
/ pyrethroids Granules

      W e t  /  f i r s t   s e a s o n   w e t b e d   t r a n s p l a n t e d   c r o p s

Zaragoza 8 76 1.3 75 22 4 19 27 28

Guimba 4 52 1.0 98 2 0 16 27 0.89 0.079 0.25

Koronadal 5 35 1.0 98 2 0 15 22 0.54 0.053 0.34

avg 54 1.1 90 9 1 17 22 0.71 0.066 0.295

     D r y  /  s e c o n d   s e a s o n   w e t b e d   t r a n s p l a n t e d   c r o p s

Zaragoza 6 66 1.4 74 14 12 18 24

Guimba 5 52 1.0 93 6 0 17 24 23 0.96 0.107 0.95

Koronadal 5 43 1.0 96 4 0 13.8 16 0.57

avg 54 1.2 88 8 4 16 22 0.76

     W e t  /  f i r s t   s e a s o n   d a p o g   t r a n s p l a n t e d   c r o p s

Calauan 3 1.1

Koronadal 4 21 1.0 95 5 0 12 24 0.12

     D r y  /  s e c o n d   s e a s o n   d a p o g   t r a n s p l a n t e d   c r o p s

Calauan 3 1.0

Koronadal 4 13 1.0 100 0 0 20 0.91

a
/ 20-40 farmers interviewed each season

b
/ Insecticide users only

c
/ DAS = days after sowing.

d
/
  
Organochlorine, organophosphate, carbamate classes
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Table 16.  Insecticide usage in the main crops of irrigated, double-cropped rice in four sites, Philippines, 1981-91. 
a
/

Spray        D o s a g e (kg a.i. / ha )

Crops Users Appl.  A p p l i c a t i o n  f r e q u e n c y ( % )               T i m i n g  ( DAT / DAS )  
c
/ volume Common Synthetic 

Site (no.) ( % ) no. 
b
/ 1x 2x 3x 4x > 4x 1st 2nd 3rd 4th  > 4th (li./ha) sprays pyrethroids Granules

Wetbed transplanted crops

      W e t  s e a s o n 

Zaragoza 8 94 2.4 24 37 25 7 7 22 38 50 56 58 0.20 0.013 0.33

Guimba 5 77 1.4 82 15 1 0 2 26 42 43 36 46 0.25 0.054 0.19

Koronadal 5 93 3.2 11 29 30 18 12 22 37 51 56 63 220 0.23 0.054 0.39
avg 88 2.3 39 27 19 8 7 23 39 48 49 56 220 0.23 0.040 0.30

     D r y  s e a s o n   

Zaratgoza 6 91 2.3 36 29 19 9 8 22 38 49 53 60 0.20 0.041 0.71

Guimba 6 75 1.6 45 46 6 3 0 22 35 44 56 0.19 0.034

Koronadal 6 92 2.8 21 26 27 17 12 20 36 49 59 67 224 0.23 0.026 0.87
avg 86 2.2 34 34 17 10 7 21 36 47 56 64 224 0.21 0.034 0.79

Dapog transplanted crops

     W e t  s e a s o n   

Calauan 4 99 2.8 245 0.23 0.013 0.41

Koronadal 4 98 2.8 24 23 30 12 12 23 39 51 61 82 167 0.25 0.006
avg 99 2.8 24 23 30 12 12 23 39 51 61 82 206 0.24 0.010 0.41

     D r y  s e a s o n   

Calauan 3 99 2.0 245 0.22 0.023

Koronadal 5 95 3.1 22 26 23 13 17 25 42 49 55 62 208 0.22 0.013
avg 97 2.6 22 26 23 13 17 25 42 49 55 62 227 0.22 0.018

Direct seeded crops

      W e t  s e a s o n  

Zaragoza 2 87 2.1 30 43 12 11 4 30 47 52 62 0.21 0.019 0.73

Koronadal 1 100 2.3 40 20 20 10 10 22 36 40 52 78 173 0.19 0.016
avg 94 2.2 35 32 16 11 7 26 42 46 57 78 173 0.20 0.018 0.73

     D r y  s e a s o n   

Zaragoza 3 94 2.0 32 38 18 7 4 27 49 57 69 46 0.19 0.021 0.67

Guimba 2 37 1.5 75 9 0 9 4 29 28 36 46 68 0.19 0.045 0.54

Koronadal 3 97 2.5 27 36 11 11 11 31 47 52 53 64 186 0.19 0.010
avg 67 2.0 51 23 6 10 8 30 38 44 50 66 186 0.19 0.028 0.54

a
/ 20-40 farmers interviewed each season per site

b
/ Insecticide users only

c
/  DAT = days after transplanting,  DAS = days after sowing for direct seeding
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Table 17.  Popular insecticides applied to the main crops of irrigated, double-cropped 

   rice in four locations, Philippines, 1981-91. 
a
/

Applications per crop/ location (%)

Common name Zaragoza Guimba Koronadal Calauan mean

No. crops 14 11 11 7

Years 1981-91 1984-90 1983-91 1986-90

SPRAYABLES 98 92 99 93 95

  Organophosphates 44 57 59 26 46

   monocrotophos 35 47 25 25 33

   methyl-parathion 5.0 3.3 24.3 0.5 8.3

   azinphos-ethyl 4.0 5.0 5.8 0.5 3.8

   chlorpyrifos 0.3 1.7 2.2 0 1.0

   triazophos 0 0 0.8 0 0.2

    fenitrothion 0.8 0 0.3 0 0.3

   methamidophos 0 0.3 0 0 0.1

   malathion 0 0 0.5 0 0.1

  Organochlorines 12 4 3 21 10

   endosulfan 9 4 3 21 9

   endrin 1.5 0 0 0 0.4

   DDT 1.3 0 0 0 0.3

  Carbamates 17 3 9 4 8

   MIPC 16 0.3 3.7 4 6

   BPMC 0.5 1.7 3.8 0 1.5

   methomyl 0.8 0.7 0.5 0 0.5

   carbaryl 0 0 0 0 0

   carbofuran 0 0 0.2 0 0

  Pyrethroids 11 10 14 0 9

   cypermethrin 11 10 7 0 7

   deltamethrin 0 0 5.5 0 1.4

   permethrin 0 0 1.7 0 0.4

   fenvalerate 0 0 0.2 0 0

   cyhalothrin 0 0 0.2 0 0

  Other Sprayables 0.5 1.3 1.7 0 0.9

   ethofenprox 0 1.3 1.7 0 0.8

   fentin hydroxide 0.3 0 0 0 0.1

   Bacillus thuringiensis 0.3 0 0 0 0.1

  Spray Mixtures 12 18 13 42 21

   chlorpyrifos + BPMC 9 11 5 36 15

   monocrotophos +

    cypermethrin 2.5 4.7 0.7 0 2.0

   fenitrothion + malathion 0 0.3 0.0 0 0.1

   azinphos-ethyl + BPMC 0 2.0 1.8 0 1.0

   phenthoate + BPMC 0 0 5.2 0 1.3

   MTMC + phenthoate 0.5 0 0 6.0 1.6

GRANULES 3 8 0 8 4

   gamma--BHC 0 0.3 0 0 0.1

   diazinon 0.8 0 0 1.0 0.4

   carbofuran 1.8 7.3 0.2 6.5 3.9

a
/ Average of wet and dry seasons, each season 15-30 farmers were interviewed 

   regarding input usage
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Table 18.   Popular insecticides applied to the seedbeds of irrigated, double-

  cropped rice in three locations, Philippines, 1981-91. 
a
/

Common name Zaragoza Guimba Koronadal Total

SPRAYABLES 97 97 100 98

  Organophosphates 54 58 77 66

   monocrotophos 45 37 30 36

   methyl-parathion 2 7 44 23

   azinphos-ethyl 7 14 3 7

   diazinon 0 1 0 0

   triazophos 0 0 0 0

   chlorpyrifos 1 0 0 0

   fenitrothion 0 0 0 0

  Organochlorines 8 5 1 4

   endosulfan 5 5 1 3

   endrin 2 0 0 1

   DDT 1 0 0 0

  Carbamates 16 4 12 11

   MIPC 12 1 3 5

   BPMC 0 1 9 4

   carbaryl 2 1 0 1

   methomyl 2 2 1 1

  Synthetic Pyrethroids 7 13 1 5

   fenvalerate 0 1 0 0

   deltamethrin 1 0 0 0

   cypermethrin 6 12 1 5

  Others 1 1 0 0

   ethofenprox 0 1 0 0

   Bacillus thuringiensis 1 0 0 0

  Spray Mixtures 11 18 10 12

   chlorpyrifos + BPMC 9 14 6 9

   monocrotophos + cypermethrin 2 4 0 1

   azinphos-ethyl + BPMC 1 0 0 0

   phenthoate + BPMC 0 0 4 2

GRANULES 4 3 1 2

   carbofuran 3 2 1 2

   diazinon 1 1 0 0

Total 100 100 100 100
a
/  20-60 farmers interviewed per crop, see text for more details
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Table 19. Frequency of agrochemical applications as mixtures of more than one brand in irrigated, double-cropped rice in three locations in the 

   Philippines, 1981-91.

Applications per crop as mixtures (%)  
a
 /

Guimba

Zaragoza Direct Koronadal

Wetbed Direct seeded Site Wetbed seeded Site Wetbed Dapog Direct seeded Site Grand

Agrochemical WS DS WS DS avg WS DS DS avg 1st 2nd 1st 2nd 1st 2nd avg avg

Seedbed

  Fertilizer 0.8 4.5 2.7 12.9 20.9 16.9 0 0.9 0 1.1 0.5 6.7

  Insecticide 3.0 3.4 3.2 5.0 0 2.5 1.0 0 0 0 0.2 2.0

Main crop

  Fertilizer 34 31 47 19 33 68 62 72 67 9 7 12 7 40 20 16 39

  Insecticide 12.0 11.1 10.2 6.7 10.0 11.4 2.1 11.1 8.2 5.0 5.0 3.3 4.6 0 3.1 3.5 7.2

  Herbicide 2.3 4.1 0 0 1.6 0 1.3 0 0.4 1.6 0.9 0 0 0 0 0.4 0.8

a
/  WS = wet season, DS = dry season
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Table 20.  The negative effect of weeds as stated by farmers, Guimba, 

Nueva Ecija, 1986 dry season.  

 

Problem caused by weeds Respondents (%)
1

 

Competition for nutrients 70 

Lower yields 40 

Reduce tillering 30 

Difficulty in harvesting 20 

Stunt crop growth 15 

Difficulty in land preparation 10 

Alternate hosts for insect pests 5 

Hamper irrigation 5 

 

 
1

Total adds up to more than 100% because most farmers gave more than 

one answer. 

 
 

 

 

 



  141 
 

 

 

 

 

 

 

 

Table 21.   Herbicide usage on irrigated, double-cropped rice in four locations, Philippines, 1981-91.

 Pre- T i m i n g  ( DAT / DAS ) 
a
/

Crops Users Appl. Application frequency (%) emergence Pre- Post- Dosage (kg ai / ha)

Site (no.) ( % ) no. 1x 2x 3x appl. (%) emergence emergence Sprayables Granules

      W e t  /  f i r s t   s e a s o n   w e t b e d   t r a n s p l a n t e d   c r o p s

Zaragoza 6 35 1.1 89 10 1 76 7 28 0.24 1.12

Guimba 4 73 1.0 100 0 0 100 4 0.44

Koronadal 5 90 1.1 95 5 0 93 25 46 0.48

avg 66 1.1 95 5 0 90 12 37 0.39 1.12

     D r y  /  s e c o n d   s e a s o n   w e t b e d   t r a n s p l a n t e d   c r o p s

Zaragoza 3 46 1.1 94 6 0 80 5 29 0.18 0.86

Guimba 5 100 1.0 100 0 0 98 4 26 0.46

Koronadal 6 89 1.1 96 4 0 96 27 46 0.54

avg 78 1.1 97 3 0 91 12 34 0.39 0.86

      W e t  /  f i r s t  s e a s o n   d a p o g   t r a n s p l a n t e d   c r o p s

Calauan 4 87 1.1 0.40

Koronadal 4 92 1.1 93 8 0 88 14 35 0.45

avg 89 1.1 93 8 0 88 14 35 0.43

      D r y  /  s e c o n d   s e a s o n   d a p o g   t r a n s p l a n t e d   c r o p s

Calauan 3 89 1.0 0.66

Koronadal 5 91 1.1 90 8 2 93 15 41 0.46

avg 90 1.1 90 8 2 93 15 41 0.56

      W e t  /  f  i r s t   s e a s o n   d i r e c t   s e e d e d   c r o p s

Zaragoza 2 52 1.8 61 39 0 80 7 51 0.37 1.39

Koronadal 1 90 1.3 56 44 0 100 8 0.44

avg 71 1.6 59 42 0 90 8 51 0.41 1.39

      D r y  /  s e c o n d   s e a s o n   d i r e c t   s e e d e d   c r o p s

Zaragoza 1 45 1.0 100 0 0 94 3 38 0.23

Guimba 2 91 1.1 97 4 0 100 4 0.32
Koronadal 3 94 1.3 76 24 0 100 5 0.47

avg 77 1.1 91 9 0 98 4 38 0.34

a
/   DAT = days after transplanting, DAS = days after sowing
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Table 22.  Popular herbicides applied to irrigated, double-cropped rice averaged by site, crop culture, and season in four locations, Philippines, 1981-91.

Applications per crop  ( % ) 
a
/

Guimba

Zaragoza Direct Koronadal Calauan

Wetbed Direct seeded Site Wetbed seeded Site Wetbed Dapog Direct seeded Site Dapog Site Grand

Common name WS DS WS DS avg WS DS DS avg 1st 2nd 1st 2nd 1st 2nd avg WS DS avg avg

Sprayables 45 34 96 100 69 100 100 100 100 100 100 100 100 100 100 100 100 100 100 92

Single compounds 31 16 59 90 49 85 88 83 85 78 81 70 54 31 53 61 100 100 100 74

2,4-D 18 4 4 6 8 0 0 0 0 6 7 11 4 0 0 5 16 3 10 6

MCPA 3 10 4 0 4 0 2 0 1 1 0 0 3 0 0 1 0 0 0 1

butachlor 10 2 17 28 14 84 69 22 58 69 71 59 47 8 53 51 84 97 91 54

pretilachlor 0 0 34 56 23 1 17 61 26 1 1 0 0 23 0 4 0 0 0 13

pendimethalin 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 1 0 0 0 0

Mixed sprays 14 18 37 10 20 15 12 17 15 22 19 30 46 69 47 39 0 0 0 18

2,4-D + piperophos 6 6 29 5 12 3 9 11 8 15 12 22 33 46 30 26 0 0 0 11

2,4-D + butachlor 2 0 0 5 2 0 1 0 0 1 2 0 3 0 0 1 0 0 0 1

2,4-D + triobencarb 6 2 8 0 4 12 2 6 7 6 5 8 10 23 17 12 0 0 0 6

MCPA + trifluralin 0 10 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Granules 55 66 4 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8

Single compounds 50 60 0 0 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7

2,4-D 21 36 0 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

MCPA 15 6 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

butachlor 14 18 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

Mixed granules 5 6 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

2,4-D + butachlor 1 6 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,4-D + thiobencarb 2 0 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MCPA + trifluralin 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a
/ WS = wet season, DS = dry season, direct seeding used pre-germinated seeds, see Table 21 for details on sampling size
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Table 23.Local names of rice pests recalled by upland farmers  

 during the interview process and their relative importance.a/  

Claveria, Misamis Oriental. 
======================================================================== 

----------Common Name----------------    Farmers Responding      

          Causing (%)      Importance 

English    Local      outbreak     Recall   Indexb/ 

 ------------------------------------------------------------------------ 

 

Rice bug   Tayangaw, piyangaw 33  67   6.9 

Stemborer deadhearts Buko     0  65   4.9 

Rats    Ilag     68  52   4.5 

Birds    Langgam, maya  20  55   4.1 

Root aphids   Bunhok, dagabdab,   

       layabc  12  45   4.0 

Stemborer whiteheads Buko     0  52   3.9 

White grubs   Ingan, bunlod  13  28   2.3 

Seedling maggot damage Tag’t, undol-undol, 

       dugy, lagos  0  27   1.8 

Leaffolder worms  Ulod      

   damage Likis-likis, lok-lok  0   3   1.8 

Locusts   Dulon, duwon  19  18   1.3 

Armyworms   Ulod     7  17   1.2 

_________________________________________________________________________ 
a
/ n = 60, 93% of farmers responding 

b/ Farmers were asked to rank each pest they named and the most important was given a value 
(index) of 10 if it were not mentioned it received a value of 0, thus a higher number indicates 
greater importance in severity and commonness 
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Table 24. Linear regression analysis correlations of crop production variables in three irrigated, double-cropped rice sites in the 
Philippines. Data is taken from farmer surveys in Zaragoza and Guimba, Nueva Ecija and Koronadal, South Cotabato, 1983-91. 

  Correlation coefficient (r) a/ 

  Zaragoza Guimba Koronadal 

Y variable X variable WS DS WS DS 1st 2nd 
Fertilizer applications number per 
field  

Insecticide applications number per 
field 

0.26*** 0.18** 0.16** 0.18** 0.37*** 0.20*** 

Herbicide rate Insecticide rate 0.20*** 0.40*** 0.24*** 0.26*** 0.20*** 0.21*** 

Date 1st fertilizer application 
field 

Date 1st insecticide appln. field 
 

0.32*** 0.22** 0.32*** 0.33*** 0.33*** 0.20*** 

Yield Area of field ns ns 0.23*** 0.31*** ns ns 

“ Seeding rate ns ns 0.13* 0.17* ns ns 

“ Seedbed N rate 0.26*** ns 0.15* 0.18* ns ns 

“ NPK rate in field ns 0.33*** 0.47*** 0.55*** 0.15* 0.16** 

“ N rate in field ns 0.35*** 0.41*** 0.58*** 0.14* 0.22*** 

“ P rate in field ns ns 0.20*** 0.25*** ns ns 

‘” K rate in field ns ns 0.29*** 0.31*** ns ns 

“ Date 1st  fertilizer application  in field ns 0.25* ns ns ns ns 

“ Date 2nd fertilizer application in field ns 0.29* ns ns ns ns 

“ Rate 1st N application in field ns ns 0.26*** 0.34*** 0.17** 0.13* 

“ Rate 1st P application in field ns ns ns ns ns ns 

“ Rate 1st K application in field ns ns 0.24*** 0.35*** ns ns 

“ Pre-emergent herbicide rate 0.22*** 0.26** ns ns ns ns 

“ Post-emergent herbicide rate ns ns ns ns 0.14* ns 

“ Date of pre-emergent herbicide 
application 

ns 0.28* ns ns ns ns 

“ Insecticide usage in seedbed ns ns ns ns ns ns 

“ Number of insecticide applications 0.25* ns ns ns 0.27* ns 

“ Insecticide dosage per application ns ns ns ns ns ns 

“ Insecticide spray volume      ns 0.13* 

“ Crop maturity ns 0.28*   ns 0.31* 
a/ WS = wet season, DS = dry season, levels of probability: ns = P > 0.05, * =  P < 0.05, ** = P < 0.01, *** =  P < 0.001 
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Table 25. Agronomic and pest management practices noted from the survey. 
1
/

Practice Purported Effect on Yield Purported Benefit

1. Transplant older seedlings Less breakage of pulled seedlings, more flood tolerance, 

not on medium duration more tolerance to insect pests and diseases, more

cultivars competition against weeds

None Mechanical weed control

rows, where labor is cheap

3. N applied to seedling None Ease (less cost) in pulling seedlings (vs blast)

nursery

4. P K rates dependent on None None

fertilizer formulation

commercially available

5. Increase in N leads to Increases Less risk of insect damage at expense of higher N cost (vs

greater tolerance of pest greater weed competition)

damage

6. Wetbed preferred over None Less risk of seedling nursery failure from bird or rat damage,

drybed seedling nursery heavy rains, ease of pulling seedlings: Fewer weed problems

7. Higher seeding rates Increase in certain Less risk of insect damage at expense of higher seed cost:

conditions Weed suppression

8. Farmers pond deeper water Lower (if > 20 cm) Less risk from drought stress: Better weed control

because less reliable water

None Less cost for herbicide

mean that lower herbicide 

dosages are effective

1
/ Adapted from Fajardo et al. (1990)

Lower on early but 

2. Straight, rather than random

9. Use of cultural practices can
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               Table 26. The most important sources of information 

on pest control utilized by irrigated rice farmers,  

Iloilo, Philippines. 

 

Source Respondents (%) 

Extension technician 89 

Radio 85 

Friends and neighbors 66 

Local extension seminars 47 

Pesticide dealer 36 

Informal group meetings 30 

Own experience 15 

Head of village 13 

Agriculture magazine 10 

Training program 9 

Extension leaflets 6 

Pesticide label 5 

TV 1 

Chemical company representative  1 

On-farm demonstration 1 
1/ n = 40 and more than one answer was given, after Brunold 

(1981) 
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Table 27. Weekly farmer groups' report to the extension technician from Imbunia village with a farmers' class in 1980, and 

   one previous follow-up season,  Zaragoza, Philippines, 1982 wet season. 
1
/

Farmers' assessment Extension worker's assessment 
3
/

Week after 

sowing 
2
/ Problem Decision Problem Decision 

5 Caseworm Apply insecticide + +

Whorl maggot Apply insecticide + +

Bacterial leaf streak No action + +

Zinc deficiency Broadcast fertilizer + Apply zinc sulfate

6 Yellowing of leaves Apply nitrogen + +

Rat damage Use acute rat poison + Use chronic rat poison

Bacterial leaf streak No action + +

Whorl maggot Apply insecticide + Keep monitoring

7 Rat damage Use acute rat poison + Use chronic rat poison

Leaffolder Apply insecticide + Insecticide unnecessary

Echinochloa weed Apply herbicide + Spot weeding

Monochoria weed Apply herbicide + Spot weeding

8 Leaffolder Insecticide unnecessary + +

Bacterial leaf streak No action + +

Yellowing of leaves Apply nitrogen + +

9 Leaffolder Insecticide unnecessary + +

Hoppers Apply insecticide Whitebacked planthopper Insecticide unnecessary

10 Leaffolder Insecticide unnecessary + +

11 Spots on stem of panicle Apply insecticide Neck rot Apply fungicide

Problems (no.) 19 19

Farmers' correct responses 89% 53%

1
/ Farmers' class 1980, follow-up meetings in 1982 dry season 

2
/ Weeks 1-3 seedbed, 4-6 vegetative, 7-8 reproductive, 9-10 ripening stages

3
/ + = technican agreed with farmers' decision
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Table 28. Week farmer groups' report to the extension technician from Carmen village with only one previous follow-up 

   season and no other training,  Zaragoza, Philippines, 1982 WS. 
1
/

Farmers' assessment Extension worker's assessment 
3
/

Week after 

sowing 
2
/ Problem Decision Problem Decision 

5 Tungro Apply insecticide Bacterial leaf streak Do not apply insecticide

6 Worms Apply insecticide Semi-looper Insecticide unnecessary

Leaves damaged Apply insecticide Whorl maggot Insecticide unnecessary

Caseworm Apply insecticide + Insecticide unnecessary

Yellowing of leaves Apply insecticide Leaffolder Insecticide unnecessary

7 Leaffolder Insecticide unnecessary + +

Rat damage Use acute rat poison + Use chronic rat poison

Bacterial leaf streak Pesticide unnecessary + +

8 Stemborer deadheart Apply insecticide + Insecticide unnecessary

Rate damage Use acute rat poison + Use chronic rat poison

Leaffolder Apply insecticide + Insecticide unnecessary

Bacterial leaf streak Pesticide unnecessary + +

9 Hoppers Apply insecticide Whitebacked planthopper +

Leaffolder Insecticide unnecessary + +

10 Armyworm Apply insecticide Neck rot Apply fungicide

Turtle-like beetle Apply insecticide Ladybeetle predator Do not apply insecticide

Problems (no.) 16 16

Farmers' correct responses 56% 31%

1
/ Follow-up meetings in 1982 dry season but no farmers' class

2
/ Weeks 1-3 seedbed, 4-6 vegetative, 7-8 reproductive, 9-10 ripening stages

3
/ + = technican agreed with famers' decision


