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1 
Introduction: The Management Of Pests 
And Pesticides 

E.J. Tait and B. Napompeth 

The widespread and still-expanding use of pesticides in developed and 
developing countries has made an important contribution to increased crop 
yields and improved human health. However. the hazard which pests 
present to crops has not been markedly diminished and in some cases it has 
been exacerbated. In addition. governments have had to set up regulatory 
systems to control the environmental and health risks of pesticides and 
there is also a need for internationally administered controls. There is 
therefore an important and interesting reciprocal relationship between the 
management of pests, which constitute a natural hazard to people and to 
crops. reflected in many cases in financial risks, and the management of pes-
ticides. with their attendant technological risks to their users and to society 
in general. 

On the whole. pesticide regulators seem optimistic about the compli-
ance of those they regulate, hence the much-repeated phrase. "Pesticides are 
safe when used as recommended". However. research workers with direct 
experience in farming communities and in the agrochemical industry have 
long been aware that the real world is not as tidy as the regulators assume. 
Practical necessity. greed. the callousness of employers about the health of 
their workers. and ignorance of potential side-effects on people and the 
environment, all reduce the safety of pesticides to varying degrees. A 
better understanding of the actual behavior of those who manufacture. dis-
tribute and use pesticides. or who give advice on their use. and of the 
motivations underlying such behavior. is an essential prerequisite for more 
effective control of pests and pesticides. 

Avoiding the unnecessary use of pesticides is just as important in pro-
tecting people and the environment as other forms of regulation. and provi-
sions· of this nature have been incorporated in the agricultural policies of 
many governments and of the Food and Agriculture Organization. How-
ever, implementing such a policy requires as a first step, educating the 
farming community to recognize and assess pest problems on their crops. 
and then training them in integrated pest management. Even in developed 
countries. progress in this direction is not dramatic and the pesticide tread-
mill. whereby the use of pesticides on crops shows a continually increasing 
trend. is firmly established. Reversing the direction of this treadmill will 
mean replacing pesticides. a technical product whose price in the market 
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place is currently declining. with knowledge. ideas and sometimes a change 
of attitude on the part of the pesticide user. This transition will not be 
achieved without a much better understanding than we currently possess 
of the attitudes. motivation and behavior of farmers in relation to crop 
protection. 

There are many aspects of the management of pests and pesticides 
that can be tackled successfully within the confines of traditional research 
disciplines. such as organic chemistry. entomology or plant pathology. 
However. there is also an important place for research conducted on a more 
holistic basis. focusing on the links between scientific and commercial 
research and development, the economics of the market place. government 
policies and regulatory instruments and the attitudes and behavior of pest 
managers at all levels. This is necessary for a full understanding of the 
influences and constraints on the production, distribution and use of pesti-
cides. and hence for the development of improved systems for their control. 
Concern about the range of inter-connected problems has prompted the set-
ting up of an international research and development network on Percep-
tion and Management of Pests and Pesticides (PMPP). 

PERCEPTION AND MANAGEMENT OF PESTS AND PESTICIDES 
(PMPP): AN INTERNATIONAL RESEARCH AND DEVELOPMENT NET-
WORK 

The collection of papers in this volume has a history that goes back to 
a meeting of the International Geographical Union Working Group on 
Environmental Perception in Ibadan. Nigeria, in 1978. At this meeting. 
some of the discussion focused on the complementary nature of the hazards 
presented by pests and by pesticides. and on the importance of the hazard 
perceptions of the regulators and users of pesticides. The advantages of 
adopting a multi-disciplinary approach were well understood by those at 
the meeting. most of whom were geographers. but this area of research was 
not recognized as legitimate by funding bodies and there was no readily 
available outlet for publications. The small numbers of people working on 
such topics were generally unaware of one anothers· existence and so were 
unable to begin to build up a coherent research tradition. 

Plans were made to set up an international network to bring together 
natural and social scientists with the aims of fostering cross-disciplinary 
and international collaboration in research and development on the produc-
tion. distribution and use of pesticides. legitimizing such research. and 
encouraging the long-term development of appropriate research methods. 
The network was formally inaugurated at a meeting of geographers. social 
scientists and biologists in Clare College. Cambridge. UK in July 1979. with 
major contributions from Professors Robert Kates. Ray Smith and Ian Bur-
ton. and the editors of this book. 
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A preliminary selection of research themes was discussed at this meet-
ing with the long-term aim of achieving ecologically sound, economically 
gainful and socially acceptable strategies for pest and pesticide manage-
ment. These themes were developed over the next year culminating in a 
research plan which was adopted at a second workshop held in Clark 
University. Worcester. Mass .. USA in October. 1980. Four major areas of 
research were proposed. as outlined below. 

National. Profiles of Pesticide and Pest Management Practices 

In industrialized countries. there is already a substantial literature on 
pest problems. the use of pesticides and their regulation. However. the 
amount of independent research is not sufficient to ensure that deviations 
from optimal pest management practices will be detected. or that the pesti-
cide control systems set up in these countries will be implemented 
effectively. For most countries in the developing world. even rudimentary 
data of this nature have not been assembled. 

This component of the program planned a series of studies in 
developed and developing countries to provide a basis for systematic com-
parisons among nations and to indicate problems requiring policy considera-
tion at the national and international levels. These would focus on: major 
crops. pests and control measures; pesticide laws and regulations and 
government involvement: pest management research and development in 
agriculture and public health: environmental and human health hazards 
associated with pest management; other pesticide uses and management 
problems. 

Pest Managers and Pesticide Users 

Farmers. farm managers and workers make most of the specific deci-
sions about agricultural pesticide use and pest control practices. Knowledge 
of their r~levant perceptions and related behaviors is therefore essential if 
efficient pest management is to be promoted successfully and appropriate 
reactions made to pest and pesticide hazards. 

This component of the program included surveys. dealing with agri-
culture and public health. from a wide range of countries to provide data 
on decision makers' perceptions of pests. perceived risks and benefits associ-
ated with different methods of control (including natural. biological and 
chemical methods). details of actual control methods used, sourees of 
information and materials related to pest control. 
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Case Histories of Alternative Pest Management Systems 

Detailed case histories of attempts to develop alternative pest manage-
ment systems were proposed. to help avoid possible pitfalls in making 
plans for similar systems in other regions and for other crops. Integrated 
pest management (IPM) was seen as the main alternative to total reliance 
on chemicals. with the attendant problems of environmental contamina-
tion. human toxicity and pest resistance. 

International Flows of Pestiddes 

The export of pesticides and pesticide manufacturing processes was 
becoming a cause for concern, even in 1979. due to: the fear of adverse 
effects on local ecosystems: concern for the disruption of local agricultural 
systems: hazards to users. to people living near pesticide production facili-
ties or in areas where pesticides are heavily used. and to consumers of pes-
ticide residues in foods. 

Plans were made to study the ftow of processes. products. informa-
tion. risk control measures and hazardous residues between industriali2Jed 
and developing countries. concentrating on four broad areas: trends in 
international trade in pesticides; the role of pesticides in technology 
transfer: regulatory processes affecting international trade: the control of 
pesticide residues on food traded internationally. 

In addition to providing intrinsically valuable information. the out-
come of this research was seen as a framework to integrate and compare 
findings from site-specific studies and national profiles. 

Supporting Activities 

The secretariat of the PMPP network was located first at the Social 
and Political Sciences Department of Cambridge University and then at the 
Systems Group in the Technology Faculty of the Open University. UK. 
Most of the limited funding available to the program has gone to support 
the travel of developing country participants to conferences. Obtaining 
funding for research has been the responsibility of the individuals con-
cerned. The effectiveness of the secretariat has been considerably improved 
in recent years with the receipt of a grant from the US General Services 
Foundation. which allowed us to employ a part-time administrative assis-
tant. This also enabled us to complete the production of a computer-based 
bibliography of relevant research (Tait and Lane, 1985). and it is currently 
funding a series of research projects on pest management of direct practical 
relevance to small farmers in developing countries. 

As membership of the network increased to its present level of 
approximately 220. it became clear that many people. from a wide variety 
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of organizations involved in crop protection and public health pest control. 
in developed and developing countries. shared our concerns and supported 
our aims. A set of guidelines drawn up by participants at the Clark 
University meeting (Tait. 1981a) has been widely disseminated to 
encourage maximum comparability among research projects carried out in 
very different environments. This was seen as particularly important 
where the people involved came from a range of different academic back-
grounds in the biological and social sciences. and also from non-academic 
backgrounds in administration, agricultural extension, industry and non-
government organizations. 

Published Research Rendts muJ Special. Reports 

The first research results based on this plan were presented at the 
third PMPP meeting. held at the International Center for Insect Physiology 
and Ecology (JCIPE) conference center at Duduville. near Nairobi. Kenya. 
A selection of these papers has been published in a special issue of the jour-
nal Insect Science muJ its Application (Odhiambo. 1984). This includes the 
following titles: 'Pest Management and Pesticide Impacts' by David Pimen-
tel and David A. Andow: 'Government Influence on Pesticide Use in 
Developing Countries' by Dale G. Bottrell; 'Investigation into Pesticide 
Imports. Distribution and Use in Zambia with Special Emphasis on the Role 
of Multi-national Companies' by Tanya Abrahamse and Angela M. Brunt: 
two papers by I. Fagoonee on 'Pests. Pesticides. Pesticide Legislation and 
Management in Mauritius' and 'Pertinent Aspects of Pesticide Usage in 
Mauritius'; 'Pesticides and their Utilization - A Profile for Uganda' by E.M. 
Tukahirwa: 'Farmers' Perception and Management of Pest Hazard - A Pilot 
Study of a Punjabi Village in Lower lndus Region' by Iqtidar H. Zaidi; 
Nigerian Farmers' Perception of Pests and Pesticides' by Oluwayomi D. 
Atteh: 'Pest Control Practices of Rice Farmers in Tanjong Karang. Malaysia' 
by K.L. Heong: and 'Problems of Vector-Borne Diseases and Irrigation Pro-
jects' ~y M.W. Service. 

Other papers produced under the program cover a range of relevant 
topics. National profiles have been written for Thailand (Napompeth. 
1981) and Lesotho (Turner and Zinyowera. 1979). International flows of 
pesticides and national regulatory systems have been discussed by Napom-
peth (1979) and Tait (198lb). Research on pest and pesticide perceptions 
of British farmers has been described by Tait (1983). 
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FOURTH INTERNATIONAL PMPP MEETING, ClllANG MAI, THAI-
LAND 

The fourth PMPP Meeting was organized in Chiang Mai. Thailand in 
January. 1985 by Dr. Banpot Napompeth. Director of the National Biologi-
cal Control Research Center. Kasetsart University. as the culmination of 
the research plan drawn up in 1980 at Clark University. 

The conference papers are presented here in two main groups. dealing 
with research at the 'macro' and 'micro' levels. Part I covers the manage-
ment of pests and pesticides from a regional. national or international per-
spective. It therefore deals mainly with the topics outlined in the Research 
Plan under the headings 'International Flow of Pesticides' and 'National 
Profiles of Pesticide and Pest Management Practices'. including problems 
created by pesticides: the measurement of pesticide production and use and 
the effectiveness of controls on these: the design and implementation of pest 
management systems at the regional level; and the state provision of educa-
tion. extension and pest control materials. 

The papers in Part II come under the heading of 'Pest Managers and 
Pesticide Users' in the Research Plan. They present the results of research 
on decision making at the farm level in many different countries. studying 
individual farmers' pesticide usage. their perceptions of pests and pesticides. 
extension and education needs and the relationship of these to the develop-
ment of integrated pest management systems. 

The final chapter summarizes the conference discussions. outlining 
some of the policy implications of the research already carried out and 
indicating promising areas for further research. 

Some of the research described in these papers was carried out under 
extremely difficult circumstances. Also. given the varied nature of PMPP 
membership. some papers are not. strictly speaking. reports of academic 
research; they reflect the experience of their authors in a relevant aspect of 
the management of pests and pesticides. and are therefore a useful informa-
tion resource in themselves. 

Both pests and pesticides present serious potential hazards to people 
and to the environment and our lack of knowledge and understanding of 
how they are actually managed in the real world should be a cause for con-
cern. The papers presented here cannot do more than begin to indicate how 
we could tackle such problems. However. viewed from another perspective 
they constitute a major achievement - working with minimal resources and 
sometimes in the face of serious difficulties. a group of enthusiastic research 
workers has contributed significantly to laying the foundations for an 
important new area of research. 

-6-



REFER.EN~ 

Odhiambo. T.R. (ed.) (1984). Special issue: perception and management of 
pests and pesticides. Insect Science and its Appl.ication, 5(3): 139-231. 

Napompeth. B. (1979). Socio-economic aspects of pest management in 
Thailand. Paper presented to Seminar on the Perception of Pests and 
Pesticides as Environmental Hazards. Cambridge. UK, June 1979. 

Napompeth, B. (1981). Thailand national profile on pest management and 
related problems. Special Publication 4, National Biological Control 
Research Center. Kasetsart University. Bangkok. Thailand. 

Tait, E.J. (ed.) (1981a). Perception and management of pests and pesti-
cides: guidelines for research. Working Paper EPR-8, Publications and 
Information, Institute for Environmental Studies, University of 
Toronto. Toronto, Canada, M55 1A4. 

Tait, E.J. (1981b). The flow of pesticides: industrial and farming perspec-
tives. In Progress in Resource Management and Environmental Pl.an-
ning. Vol. 3, eds. T.O. Riordan and R.K. Turner. pp 219-250. Chi-
chester: John Wiley and Sons. 

Tait, E.J. (1983). Pest control decision making on brassica crops. In 
Advances in Applied Biology. Vol VIII. ed. T.H. Coaker. pp 122-188 
London: Academic Press. 

Tait, J. and Lane, J. (1985) Perception and management of pests and pesti-
cides: reference bibliography. Biosystems Research Group. Technol-
ogy Faculty Open University. Milton Keynes. UK MK7 6AA. 

Turner, S.D. and Zinyowera. M.C. (1979). National profile of pest manage-
ment: Lesotho Paper presented to Seminar on the Perception of Pests 
and Pesticides as Environmental Hazards. Cambridge UK. June 1979. 

- 7 -



http://taylorandfrancis.com


PART I 
PESf AND PESTICIDE MANAGEMENT 

AT THE INTERNATIONAL, 
NATIONAL AND REGIONAL LEVELS 



2 
Environmental Problems Of Pesticide Usage 
In Malaysian Rice Fields - Perceptions And 
Future Considerations 

Lim Guan-Soon and Ong Seng-Hock 

INTRODUCTION 
In the rast two decades the Malaysian government has given high 

priority to agricultural development. Irrigation has enabled the planting of 
two crops per year or three crops in two years. and extensive cultivation of 
short-term and high-response varieties (HRV) covering more than 70% of 
the total paddy area. 

Traditional methods of cultivating local low-yielding rice varieties are 
characterized by minimal pesticide use. thus allowing a significant degree of 
natural control of pests and resistance of the cultivars to infestations. The 
fauna of such paddy fields is very diverse. Under the new system. the 
technological package (HRV of paddy. abundant use of fertilizers and pesti-
cides, and irrigation). along with price-support policies. has resulted in a 
rapid increase in crop yields. 

The recommended list of pesticides for use on rice includes: the insec-
ticides dieldrin and DDT (to be used only where other pesticides are not 
effective). acephate. butylphenyl carbamate, carbaryl. carbofuran. 
dimethoate. diazinon. endosulfan. fenthion. fenitrothion. gamma HCH. 
isoprocarb. malathion. phenthoate. propoxur. quinalphos: the fungicides 
benomyl. blasticidin-S. edifenphos, isoprothiolane. mancozeb, thiram, tricy-
clazole; the herbicides 2.4-D. MCPA. paraquat and propanil; the rodenti-
cides calcium cyanide. zinc phosphide, coumatetralyl and warfarin (Minis-
try of Agriculture. 1981a; Supaad et al.. 1982). 

Surveys have shown that 89%. 83% and 45% of the farmers in Tan-
jong Karang. Krian and Muda respectively. used insecticides. In Tanjong 
Karang. 41%. and in Krian 26%, sprayed at least three times. Prophylactic 
spraying. although declining. is still practised by 16% of farmers in Tan-
jong Karang and 26% in Krian (Department of Agriculture. 1982; Ho. 
1982). Herbicide. usually paraquat or 2.4-D. is used commonly only in 
Tanjong Karang and Sg. Manik. In Kelantan. Krian and Pahang. this prac-
tice is on a small scale. 
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Crop losses are so high in some places that there are good arguments 
for using more pesticides. rather than less. However. there may be associ-
ated effects on human welfare. including damage to health. economic and 
resource deprivation (such as a decline in fish harvests). interference with 
control of pests by beneficial insects. an effect on the perceived "quality of 
life'. and physical damage to crops and the environment. This paper aims 
to examine these effects and to assess their relative importance. taking 
account of developing trends and the general perception of the problems. 
and examining efforts to overcome them. 

ENVIRONMENT AL EFFECTS OF PESTICIDES 
Acute human poisoning from pesticides is easier to detect than chronic 

effects. During an outbreak of the brown planthopper in Tanjong Karang in 
1977. carbofuran granules (3%) were widely broadcast. At least 17 farm-
ers were hospitalized after inhaling fine dust. the carbofuran content of 
which was much higher than in the intact granules. In another poisoning 
incident in June 1979 in Kedah (Zain. 1979; Sahabat Alam Malaysia. 1981). 
within one week one farmer died and over 30 were admitted to hospital 
with suspected pesticide poisoning. Many of the poor farmers are not prop-
erly trained to use pesticides. and at least 12 of them were using motorised 
mistblowers for the first time. A less serious effect of pesticides was 
reported in early 1980 when paddy farmers complained of swelling in their 
legs and body rashes (Sahabat Alam Malaysia. 1982). They were found to 
be using pesticides indiscriminately. 

Farmers who use pesticides are often illiterate. They rarely follow 
instructions and often rely on shop owners. salesmen and other farmers for 
recommendations on the use of pesticides. Farmers rarely use any protec-
tive clothing and are ignorant of the safety procedures in handling chemi-
cals. 

The long-term consequences of chronic exposure to low concentrations 
of pesticides may be more serious than those of acute pollution and the 
eause may be more difficult to detect. Also. some breakdown products may 
be more toxic than the pesticides themselves. Extra caution should be 
exerted for chemicals with long half-lives. 

Analysis of organochlorine levels in paddy and soil from the Tanjong 
Karang area. where they have been widely used. detected low level residues 
of HCH and endosulfan only: for alpha and gamma isomers of HCH in 
paddy field water. 0.001 ppm or less; for HCH in paddy field soils. the beta 
isomer was generally undetectable. and alpha and gamma isomers were gen-
erally below 0.05 ppm. but six results out of 42 ranged up to 1.06 ppm; 
endosulfan residues in paddy soils were generally undetectable or present 
only in traces. but six samples out of 42 ranged up to 0.7 ppm; endosulfan 
residues in water containing dead fish ranged from 0.001 to 0.03 ppm for 
the alpha and beta isomers and were undetectable or present only in traces 
for the sulfate. 
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The low residue levels are probably due to high temperature, and 
humidity. and anaerobic soil conditions (Siddaramappa and Sethunathan, 
1975: MacRae et al.. 1967). Microbes have been implicated in the break-
down of HCH in flooded soils (Mathur and Saha. 1975). The presence of 
alpha-HCH in all the samples indicates that this isomer is persistent and 
perhaps cumulative in the rice environment. Cheaper HCH formulations 
containing mixed isomers are often used by farmers. probably explaining 
the consistent presence of alpha HCH in the samples. Beta-HCH was found 
only in soils. Although absent from water. endosulfan was found in soils 
where it may be more persistent. Although residue levels were generally 
low. their presence may still not be desirable environmentally. as they may 
enter the tissues of the aquatic fauna and accumulate in paddy field fish, 
which are an important food source. 

Among paddy farmers, chronic exposure to pesticides occurs through 
routine spray operations. Mixing pesticides with bare hands can also lead 
to harmful effects. but these have not been monitored in Malaysia. Such a 
study should be initiated as soon as possible. 

Children. women and old people who are not involved in spray opera-
tions may be exposed to pesticides in contaminated irrigation water. which 
is used for domestic activities where tap water is not easily available. 
Often. the same canal water is used for cleaning spray equipment or even 
disposal of empty pesticide containers. 

Chronic exposures to pesticides may also occur via residues in food 
and drinking water. However, up-take of pesticide residues from field 
treatment of the crop is likely to be negligible as the harvested paddy is 
milled before consumption. Only traces of HCH were found on paddy 
grains taken from the farmers' fields. suggesting that it is not easily 
translocated to the paddy grains. High residues have been detected in rice 
(Table 2.1) as a result of storage treatments against pests. 

Up-take of residues through the consumption of paddy field fish has 
long been a concern because of the large quantity harvested and consumed 
locally. Only HCH residues were detected in the fish Sepat Ronggeng (Tri-
clwgaster triclwpterus) collected live from Tanjong Karang in 1982. Ten 
samples, e.ach of three to five fish. were collected and each was replicated 
twice. The alpha HCH isomer ranged from 0.018 ±0.026 ppm to 
0.058±0.027 ppm and the gamma isomer from 0.010±0.021 ppm to 
0.100±0.029 ppm. Particularly high residues occurred in fish killed by 
HCH under experimental conditions (Table 2.2). 

Endosulfan residues have also been found in dead and dying fish 
(Table 2.3). Two samples, each of 15 fish. dying as a result of endosulfan 
poisoning in the field in Tanjong Karang in 1982. were found to contain the 
following endosulfan residues (ppm): alpha isomer, 5.13±1.42 and 
4.19±1.03; beta isomer. 1.70±0.34 and 1.39±0.26; sulfate. 0.46±0.09 and 
0.42±0.02. 
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TABLE2.1 
HCH residue levels in rice grains from warehouses and milling plants (Lee 
& Ong. 1982) 

HCH residue 
(ppm :t standard Range 

Location error) (pt>m) 

Warehouses 
Site 1 9.91:tl1.31 1.17-50.0 
Site 2 0.82± 0.75 0.02-3.35 
Site 3 0.45 :t 0.43 0.05-1.31 
Site4 0.50:t 0.39 0.09-1.48 
MilUng pi.ants 
Sungei Besar 0.04±0.008 0.02-0.04 
Sek inch an 0.01 ±0.005 0.007-0.02 
Ulu Thiram 0.03±0.004 0.02-0.04 

TABLE2.2 
HCH residues in dead fish resulting from poisoning in the laboratory by 
HCH application at different concentrations 

Concentration of HCHt 
(Dnm) 

0.5 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 

HCH residues (ppm) 
gamma alt>ha 

76.92 ±15.32 
61.54 ±24.86 

284.23±35.91 
184.62 :t 8.20 
192.31 ±15.78 
264.15 ±22.95 
254.32 ±13.18 
265 .38 :t:21.4 7 

87.21 :t 7.10 
81.04±10.15 

177 .59 :tl 7.46 
194.83 ±10.63 
108.62 ±22.95 
336.21 ±21.11 
120.42 ±22.97 
139.66 ±18.67 

1' Each residue analysis was replicated 3 times. with 6-20 dead fish per con-
centration. 

Carbofuran. commonly used in Malaysia for paddy stemborer and 
brown planthopper control. was found from studies in the Philippii:ies to 
have little potential for bioaccumulation. The limited evidence available 
suggests that fish exposed to carbofuran is safe for human consumption. 

Few such studies have been done for the wide range of pesticides used 
in paddy fields. In the U.S .. biomagnification of DDT occurred in Lake 
Michigan where levels ranged from 0.000002 ppm in the water to 10 ppm 
or more in fish (Metcalf. 1975). Accumulation of other persistent 
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TABLE2.3 
Endosulfan residues in dead fish resulting from poisoning by endosulfan 
application at different concentrations 

Concentration of 
endosulfan (oom)t 

0.00375 
0.0075 
0.01 
0.015 
0.02 

Endosulfan residues (ppm) 
alpha beta sulphate 

0.232 :t.-0.128 
0.883 :t.-0.170 
0. 770 :t.-0.280 
1.204 :t.-0.177 
1.229 :t.-0.110 

0.162 :t.-0.058 
0.517 :t.-0.096 
0.469 :t.-0.213 
0. 763 :t.-0.298 
0.639 :t.-0.298 

0.261 :t.-0.089 
0. 125 :t.-0.259 
0.551 :t0.243 
0.681 :t0.123 
0.547 :t0.043 

t Each concentration was replicated 3 times. with 6-20 dead fish per con-
centration used for residue analysis. 

TABLE2.4 
Biomagnification of HCH and endosulfan (Tanjong Karang. Malaysia. 1982) 

Soil Fish Water Build-up Biomagnfi-
Pesticide (A) (B) (C) (AIC) cation (B/C) 

alpha-HCH 0.020 0.038 0.0005 44 85 
gamma-HCH 0.046 0.031 0.0001 354 239 
alpha-endosulf an 4.66 0.011 o ±4.0xl o-3t 424 
beta-endosulf an 1.54 0.0060 ±1.0Xl o-3t 215 

t Each value is an average of 3 samples of ikan lundu (Mystus vittatus) at 
the time of dying. resulting from endosulfan poisoning in the field. 

pesticides. or their breakdown products. in aquatic systems has had similar 
effects (Bottrell. 1979). Further evidence of biomagnification in Malaysian 
paddy systems has been obtained for both HCH (x85-239) and endosulfan 
(x275-424) (Table 2.4). 

Fish harvests from paddy fields have declined considerably since 
1972. by as much as 50-60% in the Krian district (Perak) and Seberang Prai 
(Penang). due to the destruction of fish-breeding areas. over-exploitation of 
fish resources and a general deterioration in the quality of water. Fish 
mortality is particularly evident following the application of endosulfan 
(Yunus & Lim. 1971). The introduction of rice varieties with shorter 
maturing periods is believed to have contributed significantly to fish decline 
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through earlier draining of water, reducing the time for completion of their 
reproductive cycle. 

Fish are an important resource for paddy farmers and this destruction 
will mean poorer nutrition and more poverty. To safeguard against this. it 
is important that pesticides used are of low toxicity to fish. The consump-
tion of paddy field fish is not confined to the paddy farming community 
and those in the immediate urban vicinity. They are consumed throughout 
the country and are exported to Hong Kong and other ASEA.'l\J countries. It 
is therefore desirable to minimize the use of chemicals that may accumulate 
in paddy field fish. 

Epidemics of fish disease in paddy fields have frequently been 
reported. Public opinion attributes this to pesticides. but investigations 
have indicated that organic load or water impurities may be the main factor 
involved. Laboratory studies failed to produce diseased fish when subject 
to exposure of sublethal concentrations of 19 pesticides for up to three 
months. However, when fish were kept free from pesticides in aquaria that 
were not scrubbed of their slime. disease symptoms developed. The infect-
ing agent was identified as Aeromonas sp .• a bacterium commonly found on 
diseased fish in the field during the epidemics. Affected fish have external 
lesions on the body surface and ulcers in advanced cases (Ministry of Agri-
culture. 1981b). The epidemic, locally known as wahak kudis. was first 
reported in paddy fields during December 1980 to February 1981. and again 
late in 1981. the disease being mainly confined to the states of Kelantan. 
Kedah. Penang (Seberang Prai). Perak (Krian and Sungai Manik) and 
Melaka. Relatively less pesticide is employed in these localities compared 
to Tanjong Karang. where only limited incidence of wabak kudis was 
noted. further indicating that chemical pesticides are not involved. 

Frogs and snakes are also commonly observed to be affected by pesti-
cides in paddy fields. Both species are useful predators. of insect pests and 
rats respectively. The frogs are particularly susceptible to pesticides. large 
numbers having been found dead after the use of monocrotophos and dield-
rin. A number of cattle poisoning cases have been recorded in the country. 
although none has been traced to the use of pesticides in paddy fields. 
Deaths of ducks have been observed. and although the number of cases is 
few. there is concern about the effects of chronic exposure. 

In unsprayed paddies. planted with local rice varieties. pests are main-
tained at low levels by the activities of natural enemies (Lim. 1974). In 
pesticide trials. treated plots have frequently failed to yield more harve-
stable grain than the untreated c;ontrols. indicating that pest numbers are 
too low to affect the yield. In fields treated with insecticide. the common 
predators of planthoppers were reduced by 6.3% to 79.Jo/c depending on the 
predator specie5 and the chemicals employed (Supaad et al., 1982). Similar 
effects were noted for stemborer parasites (Lim & Heong. 1977). Such disr-
uptions can lead to target pest resurgence and secondary pest outbreaks. 
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The latter may have occurred when intensive and widespread pesticide 
applications against brown planthoppers were followed by severe dark-
head stemborer attacks. 

The resurgence of planthoppers following chemical sprays may not be 
due to disruption of natural control. Experimental evidence has indicated 
that pesticides can induce planthopper resurgence through modified physio-
logical conditions on the host plant (Chelliah et al .. 1980). This may 
explain failures in planthopper control, reported by spray teams in the 
Tanjong Karang Irrigation Scheme. 

Farmers and government control operators often need to increase the 
rate and frequency of pesticide application to obtain a satisfactory response. 
In the long term, this chemical treadmill has proved to be self-defeating. 

PERCEPTION AND APPRAISAL OF 11IE ENVIRONMENTAL PROB-
LEMS 

The environmental problems arising from the use. of pesticides on 
paddy in Malaysia are still minor in comparison to other countries (e.g. 
Indonesia, Japan. the Philippines). However, concern is increasing in 
research and extension organizations (for example the Department of Agri-
culture (DOA). Malaysian Agricultural Research & Development Institute 
(MARDI), the Ministry of Science, Technology and Environment, and 
universities). with the rise in pesticide usage. following escalating pest 
problems. 

Public awareness is generated through Sahabat Alam Malaysia (SAM. 
Friends of the Earth) and state consumer associations. in particular the 
Consumer Association of Penang (CAP). Information is disseminated by 
these agencies through local media. particularly newspapers. newsletters. 
occasional publications and seminars or symposia. Despite occasional 
weaknesses in the presentation of information. these agencies have per-
formed a service in increasing public awareness of environmental problems 
and although branded as 'alarmists' in some quarters which have suffered 
from their pressure, their continued existence and support is necessary to 
balance the activities of irresponsible elements that would otherwise exploit 
the environment without restraint. They have also served as effective pres-
sure groups on authorities with the responsibility for enforcing environ-
mental health measures. 

The perception of environmental problems arising from the use of pes-
ticides on paddy has increased. but oversimplification of the issues such as 
calling for blanket withdrawal of some chemicals is not likely to result in a 
satisfactory solution. Considering each need in its specific context is prefer-
able. For example. apart from its piscicidal effect. endosulfan is preferable 
for paddy pest control because it is effective and cheap and has few 
undesirable side effects. Banning its use would deprive many farmers of a 
potentially useful material. and restricting it to areas where fish are unim-
portant would be more rational. 
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In devising measures to minimize the environmental problems associ-
ated with the use of pesticides on paddy. there is a need to appreciate their 
relative importance. Acute poisoning of farmers. adverse effects on fish 
productivity and the effects on beneficial arthropods appear most impor-
tant. the latter deserving special concern as it may govern the future need 
for chemicals. 

MEASURES TO MINIMISE THE ENVIRONMENTAL EFFECTS OF PES-
TICIDES 

About M$160 million worth of pesticides are sold annually in Malay-
sia. Control is exercised by the Pesticide Act (1974) (Balasubramaniam et 
al.. 1978). with the objectives of controlling the efficiency of pesticides and 
their toxicity to users. the general public, domestic animals. wildlife and 
the environment. 

There are adequate provisions for regulating the use of the available 
pesticides. and since the initiation of pesticide registration in 1981. many 
hazardous chemicals have been deregistered and their use prohibited. For 
example. monocrotophos. once recommended for paddy stemborer control 
(Lim. 1972). is no longer in use. and the import of phorate has been 
stopped. 

It is sometimes not possible to prohibit the use of all toxic pesticides. 
For instance molinate. which is highly toxic to the paddy field fish. is avail-
able for control of padi burong. a weed which has only recently become 
serious in direct-seeded paddies. No effective and less hazardous alternative 
is presently available. 

Efforts are also directed at using acceptable chemicals judiciously. 
This embodies the adoption of integrated pest management (IPM). involv-
ing a variety of biological. physical and chemical methods. integrated into a 
cohesive scheme. designed to provide long-term protection (Bottrell. 1979). 
Chemical pesticides are used only as a last resort. the objective being to 
manage the pests in an economically efficient and environmentally sound 
manner. 

Among the tactics given emphasis in integrated control for paddy 
pests is breeding for resistant crop varieties. From the farmer's viewpoint 
this is usually the most effective. easy. and economical means of controlling 
pests. particularly for crops such as paddy with a relatively low value. 

Chemical pesticides are still an indispensible tool in paddy pest con-
trol. They are relatively cheap and adaptable for use in a wide variety of 
situations. including the rapid control of planthopper outbreaks (Lim ·et al., 
1978). However. they must be used judiciously. in relation to economic 
threshold levels as indicated by an extensive surveillance and forecasting 
scheme (Ooi. 1982). This scheme has avoided unnecessary pesticide treat-
ment in extensive paddy areas. unlike the original situation when panic at 
the slightest sign of pests led to blanket application. Early detection of iso-
lated pockets of pests elicit 'spot treatment' to prevent the development of 
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an outbreak. Large scale use of pesticides can thus be avoided. 
The surveillance scheme was first proposed by Heong (1977), but 

made little headway until its usefulness in combating brown planthopper 
outbreaks was recognized by key policy makers in 1979 (Lim et al., 1981). 
It was implemented initially in the Tanjong Karang Irrigation Scheme (Lim 
et al .. 1978) and has been extended to Kedah, Perlis. Kelantan. Trengganu 
and Seberand Perai in Penang. and Krian and Sg. Manik in Perak (Ooi, 
1982). It depends on field scouting. which, although effective, is time con-
suming. Improvements in detection capability and further expansion of the 
scheme to other paddy areas should further reduce pest outbreaks. and 
hence the use of pesticides. 

FUTURE DEVELOPMENT AND NEEDS 
A prime objective of any developing country is to achieve self-

sufficiency in food production and hence to save valuable foreign exchange 
for development. In striving towards this objective. Malaysia has 
embarked on a policy of agricultural modernization. particularly in paddy 
cultivation. It includes the introduction of new technologies and better 
organization of the present farming activities. The introduction of modern 
technologies may sometimes bring about unexpected adverse effects such as 
increased pest problems and. unless efficiently managed, pesticide usage may 
escalate to the point where it creates an environmental crisis. 

The new technology of direct seeding is creating a new range of prob-
lems. This was introduced to overcome labour shortages and increase 
paddy yields but it has created a new. serious weed problem, padi burong. 
and the position of other pests has worsened. The increase in planting den-
sity. closer canopy, and more staggered planting conditions. have created a 
microclimate and habitat conducive to the multiplication of pest species. 
and many which previously were not a problem are gradually becoming 
more troublesome (e.g. Nezara viridula L. and Scainophara coarctata F.). 

Because direct-seeded paddies have no in-field walking space. farmers 
are reluctant to allow surveillance staff to enter their plots for scouting and 
inspection, resulting in poor pest surveillance. with initial pest build-ups 
escaping detection. or attacks reported too late. Ensuing major pest out-
breaks could result in excessive pesticide application and adverse environ-
mental effects. 

Labour shortages in rural areas due to industrial development. have 
resulted in large numbers of paddy fields being left idle, and the concept of 
centralized farming is being considered. Merging the farms into larger com-
ponents wilJ allow more effective use of resources and also some advantages 
in relation to implementation of IPM. as the timing of farm operations can 
be better controlled. However. during a pest outbreak, pesticide will prob-
ably be used on a much larger scale. using aerial application. with an 
increase in environmental problems. Subsidy schemes will further increase 
pesticide and fertilizer use. Intended as an aid to the farmers. they 
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encourage liberal use of these products and will present difficulties for the 
implementation of IPM. 

The above developments generally have negative effects on the 
environment and only the successful implementation of IPM programs can 
minimize them. Many policy makers are sympathetic to IPM. as re:O.ected in 
the support given by the government to the 'F AO Intercountry Integrated 
Pest Control Program for Rice', implemented in 1981. This has acted as a 
catalyst for IPM developments in Malaysia. resulting in the setting up of 
the National IPC Committee which plans. reviews. and implements IPM 
projects throughout the country (Chang et al.. 1980). 

The F AO intercountry program has increased training opportunities 
for scientists. agriculturists and technicians to help promote IPM research 
and extension. It has also generated greater awareness in crop protection 
scientists and extension personnel of the importance of social constraints on 
IPM. This has led to a better understanding of farmers' pest control deci-
sion making and has resulted in the development of more realistic manage-
ment tactics and improvements in the education process for farmers. In the 
commercial sector, rapidly escalating research and development costs. 
increased difficulties in registration, growing concern for the environment, 
and a decreasing rate of new discovery of pesticides have focused attention 
on new frontiers such as natural products and bio-rational pesticides 
(pheromones, insect growth regulators and anti-juvenile hormones). which 
promise to deliver safe, cost effective. selective, and environmentally 
acceptable methods of pest control (Menn. 1980). However, there are 
many uncertainties still surrounding such developments. In view of this. 
farmers. extension workers and research personnel must keep a sense of 
proportion. Ecological damage from dangerous pollutants is real. and there 
is no guarantee that satisfactory alternatives will be available in time to 
avert an environmental crisis. The question is not whether conventional 
pesticides should continue to be used. Rather, it is how they may be used 
with minimum undesirable side effects and complications. in line with the 
IPM concept. 
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3 
Educating And Training Pest Managers: The 
Role Of Distance Teaching 

A.B. Lane and E.J. Tait 

INTRODUCTION 
Pest management systems. both integrated and chemically based, in 

developed and developing countries, are becoming increasingly complex and 
demanding. beyond the ability and knowledge of the average farmer or 
farm manager. A common response to this problem is to put crop protec-
tion decision making in the hands of experts, either in government exten-
sion services or in the commercial sector. Government services are rarely 
funded on a sufficiently lavish basis to allow them to give regular advice to 
large numbers of farmers. On the other hand, commercial companies, with 
their need to maintain growth in sales in order to fund their research and 
development activities (Tait. 1981). are often prepared to take up this chal-
lenge. In Britain, where the government advisory service has been 
experiencing financial cuts for a number of years. a survey of arable farm-
ers found that over 50% had a representative of a commercial pesticide dis-
tributor walking their fields once a week and making decisions on crop pro-
tection needs. It would be naive to presume that the advice given under 
these circumstances did not sometimes recommend the use of pesticides 
where none was needed (Tait, in press). 

Crop protection systems that rely on off-farm expertise are bound to 
be vulnerable to a range of pressures. A major aim of any advisor. govern-
ment or commercial. is to maintain his or her credibility. leading in both 
cases to a iendency to make risk averse decisions and hence. to a greater or 
lesser extent. to guide farmers onto a pesticide treadmill. Also. in times of 
crisis such as major pest outbreaks or the sudden emergence of a new pest. 
external experts will find it difficult to cope. A more robust and stable pest 
management system would be one based on an appropriately educated and 
trained population of farmers. Under these circumstances decision makers 
have a different kind of stake in the decisions and may even be able to use 
informed judgement and delay applying pesticides. secure in the knowledge 
that they can monitor the situation and take rapid action if necessary. 

Two major prerequisites to achieving such a situation are: creating an 
awareness in the farming community of the dangers of losing control of 
crop protection decision making and hence creating a demand for the 
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required training: delivering the training quickly and effectively to large 
numbers of people. This paper deals with the latter problem. which has 
been identified as a constraint on the adoption of IPM (Corbet. 1981). con-
centrating on the distance teaching methods developed in Britain by the 
Open University. 

DISTANCE TEACHING METIIODS 
Open University students require no prior qualifications. even for 

entry to degree level courses (Morris. 1979 ). They study at home, which 
can be anywhere in the United Kingdom. and they are often studying 
part-time while in full-time employment. Distance teaching is made possi-
ble by the use of a range of media to achieve specific teaching aims within 
an integrated package. 

Written texts are characterized by a particular style which is clear. 
concise. immediate and lavishly ilJustrated. sometimes using cartoons to 
convey ideas in a memorable way (Merrill. 1978: Turpin and Brown. 1979) 
(Figure 3.1). The text is interspersed with self-assessment questions and. 
where appropriate. there are cross references to other course components. 

Either broadcast television or video cassettes can be used to make 
visual teaching points which are difficult to convey via the printed word or 
static pictures. Television can usually reach large numbers of people and. 
where video cassette recorders are not available. may be the only option. 
However. its teaching potential is limited compared to video cassettes, 
where the stop/start facility allows for more direct interaction between the 
student and the medium. Similar distinctions can be made between radio 
and audio-cassettes. important roles for these media being to 'talk students 
through' complex diagrams or arithmetic calculations. or. by means of 
recorded discussions to represent a range of opinion. 

A course or teaching package usually has a life of five to eight years 
after which it will require updating. It is conceived. developed and main-
tained throughout its life by a course team. They decide on its aims and 
objectives. devise its structure. and produce o, supervise the production of 
the various components. A very important element in the success of the 
Open University is the arrangements made to ensure that students have 
personal contacts with their teachers and fellow students. through part 
time tutors who live in their own region and who mark their regular 
assignments. and also through attending summer schools. 

DISTANCE TEACHING PACKS IN CROP PROTECTION 
The Science and Technology t:pdating Sector of the Open University is 

developing a series of teaching packages for farmers and others involved in 
agriculture (Morris. 1985). The first two. produced in response to the 
needs outlined in the introduction. have dealt with crop protection on 
oilseed rape and winter cereals. 
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Inspecting the crop for problems: 
what does the crop look llke and 
Is It healthy? 
Inspecting the crop can take many forms, from a quick 
look as you pass it by in the car to doing extensive 
scouting or field-walking. It is up to you how much time 
you spend on this, as long as you know the limitations of 
each method. 

A quick look from the edge of a crop is not very useful 
for two reasons. Firstly, pest and disease attack tends to 
be greater on the headlands making them different from 
the rest of the field. Secondly, because you see nothing 
to worry about at the edge, do not assume that there is 
not something the matter, or out of sight, in the middle of 
the crop. 

You will only gain a clear picture of what is happening on 
your crop by walking through it, looking for signs of 
damage or disease and the presence of pest organisms. 

Walk Into the middle of the crop. 

Figu19 3.1 The use of a cartoon to emphasise a taachlng point. 
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An important decision. taken early in their development. was to aim 
to educate students in the underlying ecological and economic principles of 
crop protection. in addition to training them in the tactical aspects of 
managing pests and diseases. This was seen as essential if the trainees were 
to be flexible enough to cope with unexpected or new situations and also to 
begin to make Jogical connections between different pest control actions 
that would allow them eventually to understand and implement integrated 
pest management systems. The aims of the packs are: 
i) to improve the student's basic understanding of pest and disease prob-

lems in agriculture in general and on their farms; 
ii) to teach students to identify the important pests. predators and 

diseases on the crop in question; 
iii) to teach students how to assess levels of infestation of pests and 

diseases and where possible to forecast the outcome of the infestation: 
iv) to enable students to decide. on an economically sound basis. the need 

to treat for pests and diseases and so to avoid unnecessary use of pes-
ticides and unexpected pest infestations: 

v) to teach the value of keeping records to help pest management deci-
sions. 
Each pack consists of two teaching texts. a video cassette. an audio-

cassette. field identification cards. recording charts and a study guide indi-
cating how to use the pack. all enclosed in a rigid plastic folder. The books. 
Understanding Crop Praection (Lane. 1984a) and the crop-specific Hand-
books (Lane. 1984b. 1985). are the core materials to which everything else 
relates. The standard study time for a complete pack is 20-25 hours. 
Understanding Crop Protedion teaches the principles of pest and disease 
ecology. economic aspects of decision making and practical aspects of crop 
protection. in a general way. not related to any particular crop. The 
audio-cassette accompanies this book and expands on some of the more 
complex topics. Together these form the basis of what we hope will even-
tually be a series dealing with all the major British crops. 

The crop-specific Handbooks are in two sections. the first being a sea-
sonal guide to the crop. its husbandry. pests and diseases. the second being 
a reference section providing detailed information about each relevant pest 
and disease. The video-cassette was filmed on a seasonal basis to link up 
with this handbook. and illustrates how to inspect the crop for different 
pests and diseases. and how to assess levels of infestation. At six points in 
the film. the student is asked to stop the tape and do an exercise based on 
it, using the two textbooks. · 

Field identification cards and recording charts are both intend~ for 
use in the field, to help monitor and record information on pests and 
diseases found, and on control actions taken. 

We expect that the teaching packs will be used in a variety of 
different ways. Since they do not assume any prior knowledge of the sub-
ject. they are suitable for use directly by farmers working in their own 
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homes. However. more often farmers will be introduced to them through 
study sessions set up by the Agricultural Development and Advisory Ser-
vice (ADAS) or other organizations. These training sessions would be based 
largely on the audio and video-cassettes and farmers would then study the 
other components of the packs in more detail at home. keeping them for 
reference thereafter. The packs are also being used as supporting materials 
for conventional courses in agricultural training colleges. technical colleges 
and universities. Their advantage here is that they give much more infor-
mation on a specific crop than can be included in most courses and can be 
used either as supporting materials for lectures or by students working in 
their spare time. 

The cost of producing the first 1.000 packs on Pest and Disease 
Mana.geml!nt in Oilseed Rape is outlined in Table 3.1. 

TABLE 3.1 
Cost of producing 1,000 teaching packs on pest and disease management on 
oilseed rapet 

Course material development: Text 
Video 

Stock costs (including bought-in items) 
for 3 years 

Promotion 
Direct costs (mailing. handling. etc.) 

TOTAL 

t Staff costs and university overheads not included. 

Cost u) 
10,500 
10.000 

28.500 

5,000 
2.600 

56,600 

The Open University takes the view that good design and high quality 
materials are necessary for effective distance teaching. However. the same 
materials could have been produced more cheaply if necessary. In the Brit-
ish agricultural context. the cost of one pack was less than the cost of one 
pesticide spray round on an average farm. 

CROP PROTECTION TRAINING NOW AND IN TIIE FUTURE 
Distance teaching will become an increasingly important component in 

the armory of courses (FAO. 1984) for training and updating in crop pro-
tection in developed and developing countries. A common pattern of dis-
semination is likely to be the use of teaching packs to train advisers, who in 
turn use the packs to train farmers. specific components of the packs being 
left with the farmers for more detailed study. later reference or use in the 
field. An impediment to their development at the moment is the lack of 
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appreciation in agricultural communities of the need for such training. 
Where this can be overcome. distance teaching provides the opportunity to 
reach large numbers of people very rapidly and effectively without taking 
them away from their workplace. 
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4 
Problems Concerning Pesticide Use In High-
land Agriculture, Northern Thailand 

Robert Black, Nuchnart Jonglaekha, and Vijit 
Thanormthin 

WGIU.AND AGRICULTURE IN THAILA..lID 
The highlands of Northern Thailand (elevation over 800 m) cover 70% 

of the land area of that region. They are populated mainly by the 'hill 
tribes' who have had a low state of agricultural development and were 
unable to produce sufficient rice and other food crops to meet their needs. 
Traditionally. opium poppy (Papaver somnif erum) has been the main crop. 
For a number of reasons. including the requirements of national security 
and opium suppression or replacement. there have been intensive programs 
of agricultural and social development in the highlands for over fifteen 
years. Many new crops are being introduced or are already grown by the 
hill tribes. including cash crops (such as coffee and temperate fruit) and 
improved varieties of subsistence crops. The tendency for these new crops 
to suffer severely from pests and diseases is a major obstacle to economic 
yields and high quality and hence to successful adoption by the hill tribes. 
The prevalence of pest problems and other contributing factors have led to 
widespread pesticide use in highland agriculture, and several undesirable 
chemicals have been introduced. 

There is concern about indiscriminate pesticide use in general, and 
some particular conditions in the highlands increase the need for rational 
use of pesticides: 
i) The low level of education and agricultural development of the hill 

tribes means that pesticides present a special hazard to farmers, their 
families and livestock. Inappropriate choice of pesticide. and incorrect 
rates. methods and timing of application reduce their effectiveness and 
damage crops. It is therefore doubtful whether the hill tribes can use 
pesticides efficiently and safely. For example, leaf rust (Hem.ileia vas-
tatrix) of Arabica coffee is a very serious disease in the highlands. 
Chemical control by regular. repeated applications of copper oxy-
chloride is environmentally acceptable. but hill tribe farmers have 
generally failed to implement fully the recommended spraying pro-
gram. usually leading to more severe disease levels than would occur 
without spraying. Such problems are not entirely due to lack of 
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interest or ignorance as water may sometimes not be available for high 
volume spraying: 

ii) The highlands of Northern Thailand are major watersheds. supplying 
populations of the north and central regions. and there is a risk of 
pollution of water supplies and fisheries by pesticides; 

iii) There is concern about the possibility of pesticide residues in highland 
produce. affecting marketability within the country and abroad. 
although as yet no analytical data are available. 
The work reported here was done under the Highland Plant Protection 

Program (HPPP. Chiang Mai University and Department of Agriculture). 
This work is mainly associated with the Royal Project. a non-government 
organization under Royal patronage. but also involves other agencies 
operating in the highlands. In practice. the Royal Project has close links 
with many government departments. since university staff and other 
government officials have carried out most of the research and development 
of highland crops on behalf of the Royal Project. which then takes over in 
the extension phase. The problems of pesticide use discussed here were 
encountered during the provision of a highland plant protection service. 

UNDERLYING FACTORS AFFECTING PESTIODE USE 
Problems are created by the free availability of many pesticides in 

Thailand. Over 300 pesticides are marketed. including many which are 
banned or subject to restrictions in other countries (Rushtapakornchai and 
Vattanatungum. 1981; Staring. 1984). Agrochemical companies and 
retailers actively promote pesticide use. and the market is confused by the 
proliferation of brands for each active ingredient and the sale of unre-
gistered products with poor labelling. 

Highland agriculture operates from a broad base, involving at least 
five different government ministries or central government departments and 
many more line agencies. in addition to private foundations and commercial 
organizations (Table 4.1). All programs involve provision of pest manage-
ment information to some extent. and also the distribution of pesticides. 
However. there are considerable differences in policy towards pesticide use. 
usually reflecting differences in emphasis on subsistence or cash crops. This 
compounds difficulties created by the free market for pesticides. Direct 
sales by agrochemical companies or retailers to farmers is also becoming an 
increasingly important source of pesticides in the highlands. 

The nature of the crops being promoted in the highlands also affects 
pesticide use. These crops include rice. maize. wheat. potatoes. grain 
legumes. off-season and exotic vegetables. shiitake mushroom. temperate 
and sub-tropical fruit and nut trees. soft fruit. coffee. tea. chrysanthemum 
tea. cut flowers. dried flowers. pot and bedding plants and seed crops 
(including true seeds. bulbs and tubers). 
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TABlE 4.1 
Organizations involved in highJand agricultural development 

Royal. Thai Government 

Central government autlwrity: 

Office of Narcotics Control 
Board 

:!\1inistry of Agriculture and 
Cooperatives 

Bureau of University Affairs 

Ministry of Interior 

Ministry of Defense 

Non-governmental agencies: 

Royal Project (works with 
many government departments) 

Private foundations and charities 
Commercial organizations 

(direct contracts with farmers) 

Operating agency or departments 

Highland Agricultural Marketing & 
Production Project 

Thai-German Highland Development 
Program 

Highland Coffee Research & 
Development Center 

Department of Agriculture 
Department of Agricultural 

Extension 
Department of Land Development 
Royal Forestry Department 
Northern Region Agricultural 

Development Center 

K.asetsart University 
Chiang Mai University 
Maejo Institute of Agricultural 

Technology 

Public Welfare Department 
Police Department (Border Patrol 

Police Division) 

Royal Thai Army 3rd Region 

t Several projects may be operated by any one agency. and many involve 
financial and technical cooperation from agencies of the United Nations 
and the Governments of Australia. Canada. Denmark. Federal Republic of 
Germany. Japan. Netherlands. New Zealand. UK and USA. 
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Most of the cash crops are exotic. requiring practices and techniques which 
are sophisticated by hill tribe standards. although normal by lowland Thai 
standards. For example. newly introduced temperate and sub-tropical fruit 
(inc1uding apple. pear. peach and Japanese persimmon) must be bagged to 
protect them against fruit flies. This is not necessary with the native peach 
and apricot as they are picked green. for pickling or salting. 

Pests and diseases can be serious because crop varieties are not well 
adapted to the area. In the research and development phase, reliance has 
been placed on pesticide use. without considering the implications for hill 
tribes. When pesticide use has been carried over to the extension phase. 
extension officers have not been able to evaluate the soundness of recom-
mendations received from researchers. Coffee is attacked by stem boring 
and bark eating beetles (Coleoptera) and current preventative measures 
include the use of dieldrin. Apart from the dangers of using this chemical. 
it is now clear that the Thai pest species are not the same as those found in 
Kenya. where the recommendations originated. and further biological stu-
dies are required. Aldicarb (formulated as Temik IOG) was provided at 
some highland agricultural stations for use in seed potato crop trials. to 
provide systemic protection against aphids during early growth. Formu-
lated as granules and incorporated into the seedbed under the supervision 
of qualified staff this chemical does not normally present a hazard. How-
ever. because of its very high toxicity (LD 0.9 mg/kg body weight) there 
is a risk of accidents if it is used by the hdY tribes who. for example. often 
walk over fields in bare feet. and we have recommended that it should not 
be used under these circumstances. 

PESTICIDES USED IN THE HIGHLANDS 
Between June and September, 1984, the HPPP carried out a survey of 

pesticides stocked at 17 highland agricultural stations (mainly extension 
centers with some research activity) and these are listed in Tables 4.2-4.4. 
in order of toxicity of active ingredients. The insecticides and related pro-
ducts included many regarded as extremely or highly dangerous and sub-
ject to restrictions elsewhere (Table 4.2). The fungicides (Table 4.3) are 
less dangerous. but a number of systemic preparations were being used rou-
tinely instead of protectants. presenting a risk of resistance in target organ-
isms. Some fungicides and insecticides were available in three or more for-
mulations and farmers are confused by the multiplicity of brand names. 
Herbicides (Table 4.4) have caused most problems in use because of per-
sistent residues affecting successive crops. spray drift and poisoning of 
workers (especially with paraquat which is regarded as highly hazardous 
by dermal exposure). 
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TABLE 4.2 
Pesticide survey in highland agriculture: insecticides. acaricides and nemati-
cides 

Number of 
Hazard Number of stations 
levelt brands (Total 17) 

Aldicarb ext. high 1 1 
Disulfoton .. 1 1 
Mevinphos .. 1 4 
Carbofuran high 1 1 
Deltamethrin .. 1 1 
Dieldrin .. 2 3 
Methiocarb .. 1 2 
Methomyl .. 3 11 
Methyl parathion .. 1 2 
Monocrotophos .. 3 17 
Omethoate .. 1 2 
Aldrin moderate 2 4 
Binapacryl* .. 1 1 
Carbof uran .. 1 2 

· Dimethoate .. 2 2 
Endosulfan .. 1 1 
Fenvalerate .. 1 1 
Heptachlor .. 1 5 
Phenthoate .. 1 3 
Pirimicarb .. 1 1 
Quinalphos .. 1 1 
Carbary I slight 1 11 
Dicofol .. 3 5 
Malathion .. 2 4 
Permethrin .. 1 3 
Propargite .. 1 1 
White oil - 1 1 
Bacillus thuringiensis - 3 3 

t Hazards according to standard criteria for mammalian toxicity (Oude-
jans. 1982). 

* Used here as an acaricide. 
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TABLE 4.3 
Pesticide survey in highland agriculture: fungicides. antibiotics and fumi-
gants 

Hazard Number of Number of 
Common name levelt brands stations 

Methyl bromide high 1 1 
Pyrazophos moderate 1 3 
Benomyl slight 1 7 
Benalaxyl + Mancozeb 1 1 
Bordeaux mixture 
+ Maneb + Zineb 1 3 

Captafol 1 8 
Captan 4 6 
Carbendazim 2 2 
Carboxin 1 2 
Chlorothalonil 1 5 
Copper oxychloride 2 11 
C,opper oxychloride 

+ Mancozeb 2 3 
Copper sulfate 1 1 
Dichloran 1 2 
Dinocap 1 1 
Etridiazole (Ethazole) 1 1 
Mancozeb 7 12 
Maneb 1 3 
Maneb + Zineb 1 3 
Metalaxyl 2 3 
Oxycarboxin 1 5 
PCNB ( Quintozene) 2 8 
Propineb 1 1 
Streptomycin 1 1 
.Thiabendazole 1 1 
Triadimef on 1 1 
Triforine 1 1 
Sulfur 1 2 
Zineb 2 8 

t See Table 4.2. 

Note: Although ethylene-bis-dithiocarbamates (mancozeb. maneb. zineb) 
are only slightly toxic. there is a potential hazard because they break down 
to carcinogenic ethylenethiourea. 
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TABLE 4.4 
Pesticide survey in highland agriculture: herbicides 

Common name 

2.4-D 
2.4-D + Oxadiazon 
MCPA 
Paraquat 
Alachlor 
Ametryn 

i Asulam 
I: Atrazine 
Bifenox 
Butachlor 
Dalapon 
Diphenamid 
Diuron 
Glyphosate 
Linuron 
Metazachlor 
Metribuzin 
Napropamide 
Oxyfiuoren 
Simazine 

t See Table 4.2 

Hazard 
level t 

Moderate 

Slight 

Number of 
brands 

2 
1 
1 
2 
3 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 

ROY AL PROJECT PESTICIDE STOCK SCHEME 

Number of 
stations 

2 
1 
1 
6 
6 
1 
1 
3 
l 
2 
3 
1 
1 
3 
2 
2 
1 
1 
2 
2 

The HPPP provides a routine advisory service (diagnosis and recom-
mendations) as well as detailed supportive investigations into specific pest 
and disease problems. operating within the framework of IPM. In the 
absence of an effective central pesticide regulatory system. we have also 
taken specific action to control pesticide use in the Royal Project. This 
takes the form of a Stock Scheme whereby: orders for pesticides by exten-
sion workers using the central budget must be checked and approved by the 
Pesticide Coordinator. and changes made if necessary; and pesticides are 
drawn where possible from a stock at the Headquarters which contains 
sufficient products for most requirements (Table 4.5). 
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TABLE4.5 
Royal Project pesticide stock scheme: Products recommended by Highland Plant 
Protection Program, December 1984 

Common name Trade name Formulation t 

Organochlorlne insecticide 
Dicofol Kelthane 18.5 EC 
Orgarwphosphate insecticides 
EPN Kumiphos 45 EC 
Malathion Malarfez 83EC 
Monocrotophos Nuvacron, Nuvaren 56 SC 
Omethoate Folimat 80SC 
Carbamate insecticides 
Carbaryl Sevin. 85 WP 
Carbofuran Furadan 3G 
Carbosulfan Posse 20EC 
Methomyl Lannate 90SP 
Pyrethroid insecticide 
Fenvalerate Sumicidin 20EC 
Biological insecticide 
Bacillus thuringiensis Bactospeine 85 8 mill iu/ml 

Argona 
Protectant fungicides 

16000 iu/mg 

Bordeaux mixture Comae 92.5 WP 
+ Maneb + Zineb 

Captafol Difolatan 80WP 
Captan Captan 50WP 
Chlorothalonil Daconil 75 WP 
Copper oxycbloride Copper 85 85 WP 
Mancozeb Dithane M-45 80WP 

Mancozeb 
PCNB Brassicol 75WP 
PCNB + Ethazole Terrachlor Super-X 29EC 
Zineb Lonacol 72 WP 
Systemic fungicides 
Benomyl Benlate 50WP 
Carbendazim Derosa! 60WP 
Metalaxyl Apron 35 SD 
Oxycarboxin Plantvax 20EC 
Pyrazophos Afugan 30EC 
Antibiotics 
Kasugamycin Kasumin 72WP 
Phenazine-5-0xide Phenazin lOWP 
Fumigants under test 
i) Soil treatment 

Met ham-sodium Fumathane 66.4 SC 
ii) Post-harvest 

Maenesium nhosnhide Maetoxin 

t EC = emulsifiable concentrate; WP ... wettable powder; G = granules; SC = 
suspension concentrate; SD =seed dressing; SP =soluble powder. 
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This scheme has been successful so far. It has restricted the total 
range of products used and prevented the purchase of undesirable organo-
chlorines and very toxic organophosphates. (Extension officers now rarely 
request organochlorines). The use of systemics has also been controlled. In 
the case of fungicides. protectants can be substituted except where it is 
necessary to eradicate disease already present. With insecticides. alternate 
spraying of systemic and contact types. or two different systemics. is 
recommended. 

However. the scheme has serious limitations: 
i) It only applies to extension work in the Royal Project. The research 

and development activities of the crop replacement program operate 
independently of the central plant protection service and the HPPP 
has no brief to provide such a scheme for other organizations: 

ii) Hill tribes purchase pesticides directly from retailers and this is being 
encouraged by active promotion by agro-chemical companies and 
dealers: 

iii) Several private companies now work with the hill tribes. offering con-
tracts for cash crops. with pesticides included in the package of inputs 
offered; 

iv) The scheme does not yet cover herbicides which. as explained. present 
serious problems. but it is hoped that a weed control specialist will 
soon join the team. 

CONCLUSIONS 
For a' number of reasons. the emphasis in highland agriculture in 

Thailand has been on pest control by pesticides, and many are used without 
regard to their appropriateness for hill tribes. The HPPP has taken some 
action to control the situation. but many problems have arisen from factors 
beyond their control. Action needs to be taken at higher levels. to 
encourage only appropriate crops and cultivation practices and to regulate 
pesticide availability. 
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5 
Insecticide Production, Distribution And 
Use: Analysing National And International 
Statistics 

E.J. Tait and A.B. Lane 

INTRODUCl10N 
The units used to record pesticide production. distribution and use 

have been expressed in many different ways - in monetary terms (usually 
USS). total area treated. the rate of use per hectare. the proportion of total 
crop area treated. the total amount of active ingredient (usually tons). 
This can make life difficult for the analyst who wishes to compare data 
from more than one source. but it also has more important and less widely 
appreciated consequences. 

The measurement of these statistics is of little theoretical interest - it 
is usually done with a purpose in mind. The unit of measurement chosen 
is affected by that purpose and by the value, system of the analyst and 
unless these are clearly appreciated by others with different purposes or 
value systems. the significance of certain trends may be missed or misun-
derstood. 

This paper discusses the effects of using different units of measure-
ment on the interpretation of statistics on insecticides. in relation to the 
purpose and value system of the analyst. Insecticides were chosen because 
their use creates more actual and potential problems than herbicides or 
fungicides. and also because there are fewer chemical groups. with more 
clearly differentiated characteristics. than for other types of pesiicide. 

UNITS USED IN P~ENTATION OF DATA 
/Jat,a Expressed in Firumcial. Terms 

A financial unit. generally USS. is used by the agrochemical industry 
and government agencies to describe production and trading statistics. facil-
itating comparisons among different sets of statistics. However. in time-
series data. confusion can be caused by the frequent failure to state 
whether figures are inflation-adjusted. Table 5.1 illustrates the absence of 
any real growth in insecticide sales in the UK. after the figures have been 
corrected for inflation. 
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TABLE 5.1 
Sales of insecti~ides to merchants in the UK Cl M) 

Year Value in Current Year 1983 Value 

1974 9.4 30.0 
1975 10.4 26.7 
1976 16.0 35.2 
1977 21.8 41.4 
1978 21.0 36.8 
1979 23.0 35.6 
1980 22.0 28.8 
1981 21.5 25.2 
1982 23.0 24.6 
1983 30.8 30.8 

·Source: British Agrochemicals Association Annual Reports. 

This absence of growth is a worldwide phenomenon· in developed 
country markets for pesticides. and the changing patterns of pesticide inno-
vation add to the difficulties of interpreting time-series data. even if they 
are inflation-adjusted. As the number of pesticides already on the market 
has increased. it has become more difficult for companies to find new pro-
ducts which are a significant improvement on those already available and 
the number of new introductions has declined (Lewis. 1976). As older pes-
ticides outlive their patent protection they have become cheaper. Increasing 
competition among companies in a low-growth market. has also led to a 
steady fall in the inflation-adjusted price of insecticides to the consumer. 
This is exemplified by the decline in synthetic pyrethroid insecticides to the 
status of commodities within a few years of their introduction. and well 
before the expiry of their patents. Research workers outside the chemical 
industry may fail to realise that the inflation-adjusted figures in Table 5.1 
conceal a considerable increase in the physical amount of pesticide applied 
to the. land. If the purpose of an analysis is to detect trends that could 
have unfavorable effects on the environment or human health. this could 
lead to a significant underestimate. particularly since many of the older and 
cheaper insecticides are either damaging to the environment. e.g. organo-
chlorines. or potentially toxic to spray operators. e.g. organophosphates. 

The relative decline in the price of insecticides has other implications 
for those with an interest in seei~g a more rational approach to their use. 
The cheaper they are. the more difficult it is to persuade farmers and 
growers to refrain from using them on an insurance basis. 
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TABl.E 5.2 
Worldwide use of insecticides on crops in 1980 

Rank Total sales ($M) Total sales ($/ha) 

l Fruit and 1088 Tea 28 
vegetables 

2 Cotton 918 Cotton 27 
3 Rice 563 Tobacco 19 
4 Com 418 Cocoa 9 
5 Soy beans 129 Coffee 4 
6 Other field 98 Rice 4 

crops 
7 Tobacco 83 Groundnuts 3 
8 Wheat 76 Corn 3 
9 Sorghum 68 Fruit and 3 

vegetables 
10 Tea 53 Soy beans 2 

Total sales ($/ton) 

Tea 28 

Cocoa 24 
Cotton 22 
Tobacco 15 
Coffee 9 
Rubber 6 

Groundnuts 4 
Soy beans 2 
Rice 1 

Sorghum 1 

Source: Farm Chemicals. Sept. 1981 and FAO Production Yearbook. 

Financial data can be combined with crop area or tonnage of crop pro-
duced to alter the information content of a unit. Table 5.2 illustrates the 
effect on the rank ordering of crops. of describing insecticide use in terms of 
total sales in SUS, sales/hectare grown and sales/ton of produce. From the 
point of view of someone interested in toxic or environmental side effects of 
insecticides. tea is therefore a relatively unimportant crop on a world basis. 
but in those areas where the crop is widely grown it could be a very impor-
tant contributor to pesticide problems. The high position of cotton on all 
three measures in Table 5.2 accounts for its controversial nature - it is the 
most important crop market for insecticides and also the most important 
single cause of environmental problems and toxic side-effects on agricul-
tural workers. 

/)at,a Expressed as Tons Active Ingredient 
The wide variation in potency of different insecticides can make it 

difficult to interpret data expressed as tons active ingredient unless the 
nature of the pesticides involved is also known. Organopbosphate insecti-
cides are on average twice as potent. and carbamates and synthetic 
pyretbroids ten to a hundred times as potent. as organochlorines. Within 
each class there is also a wide range of potency among individual chemicals. 
Braunboltz (1981) bas shown how there has been a steady reduction in the 
rate of application of insecticide required to give adequate control of cotton 
pests in the USA. 

This reduction in the quantity of active ingredient required per hectare 
has been widely referred to as an environmental benefit. but this need not 
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be the case. unless the selectivity of the chemicals in question is also 
improved. None of the modern insecticides suffers from the problem 
created by the persistence in food chains of the organochlorines. However, 
most are still relatively broad spectrum compounds and their repeated 
application to large areas of land could have significant long term effects on 
wildlife. The organophosphate and carbamate insecticides are much more 
acutely toxic to spray operators than were the organochlorines and the 
increased scale of their use had lead to many more accidents and deaths. 
particularly in developing countries. The synthetic pyrethroid insecticides 
were widely promoted as being safe to the environment and to people. an 
image which was fostered by their origin in the natural product. 
pyrethrum. However. the changes to the parent molecule which gave the 
synthetic products their greater stability and effectiveness have also 
increased their mammalian toxicity to levels comparable with many 
organophosphorus and carbamate insecticides. They are also toxic in an 
aquatic environment. although not so seriously as was originally feared 
(Stephenson et al.. 1984). 

TABLE5.3 
Insecticide use on crops in the USA. 1966 to 1976 

Insecticide Quantity (M lbs.) 
1966 1976 

Toxaphene 30.9 31.6 
DDT 26.3 -
Aldrin 14.8 0.9 
Carbaryl 11.8 16.5 
Parathion 8.4 10.5 
Methyl parathion 8.0 22.9 
Carbofuran - 11.6 
Phorate - 6.4 
Disulfoton 1.9 6.2 
Others 35.9 55.4 
Total 138.0 162.0 

Source: Eichers (1981). 

Difference 

+0.7 
-26.3 
-13.9 
+4.7 
+2.1 

+14.9 
+11.6 

+6.4 
+4.3 

+19.5 
+24.0 

Time-series data which describe pesticide production and marketing in 
terms of tons or pounds of active ingredient should always be interpreted 
with these underlying trends in mind. For example. a cursory inspection of 
Table 5.3 could lead one to conclude that there had been a straightforward 
substitution of 40.2 million pounds of organochlorine insecticides by 
approximately 44 million pounds of organophosphates and carbamates. 
However. given that the recommended application rate of DDT varies from 
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1 to 3 kg/ha. depending on the crop. while the recommended rates for 
organophosphates and carbamates vary from 0.2 to 1 kg/hg. these figures 
represent a very considerable increase in the area treated with insecticide 
over the ten year period, much more than is implied by the small increase 
in the total quantity of active ingredient involved. As Eichers (1981) 
shows. there was a 76% increase in the farm acreage treated with insecti-
cides over the same period. 

Aggregate data on insecticide production and use. expressed in terms 
of physical quantities. will become more meaningless as the proportion of 
synthetic pyrethroids in use increases and as their potency increases. Insec-
ticide consumption is expected to increase from 1.590 thousand tons in 
1980 to 2.235 thousand tons in 1995. a projected annual growth rate of 
2.3% compared to an historic annual growth rate of 3%, (Anon. 1983). The 
synthetic pyrethroids began to take up a significant portion of the market 
in 1976: by 1980 they constituted 9% of foliar insecticide sales and by 
1985 they were expected to have 20-25% of this market (Cox. 1981). The 
application rates of third generation pyrethroids are approximately 0.11 
kg/ha, and for the new fourth generation pyrethroids from 0.01 to 0.06 
kg/ha (Ware. 1983). This means that one ton of the third generation syn-
thetic pyrethroid insecticide. permethrin. could give a marketable effect 
equivalent to three to five tons of carbamate or organophosphate and ten to 
30 tons of DDT. One ton of a fourth generation pyrethroid could replace 
from eight to 30 tons of organophosphate or carbamate and 100 to 300 tons 
of DDT. The true meaning of the above growth projection will therefore 
depend on the relative proportions of different types of pesticide involved. 

Further complicating factors are introduced when pesticide supply is 
measured in terms of physical quantities of formuUited pesticide. given the 
very large number of possible formulations. liquid or solid. more or less 
concentrated. Taken alone they give little indication of the true quantities 
of chemicals involved or of the nature of any likely problems resulting 
from their use. 

Data Expressed as Area Treated with Pesticide 
The number of hectares of crop receiving a pesticide treatment gives 

little useful information about pesticide usage. The significance of such 
data only becomes apparent when they can be viewed in relation to the 
total cultivated crop area. as shown in Table 5.4. The third column in this 
table refers to the number of acres on which insecticides were used at least 
once. This does not take account of the fact that farmers who use insecti-
cides frequently apply them more than once to the same crop. Depending 
on the extent to which multiple insecticide applications occur. 'acres 
treated" can seriously underestimate the extent of insecticide use. 

This problem can be partially overcome by expressing pesticide usage 
as 'spray hectares', a cumulative measure of the number of hectares treated. 
If a large proportion of the crop is treated more than once, it is possible for 
the "spray hectares' to be greater than the total area of crop grown. The 
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TABLE5.4 
Insecticide use on major field crops in the USA in 1976 

Crop Acres 2rown (M) Acres treated (M) Acres Treated (%) 

Com 84.1 32.0 38 
Cotton 11.7 7.0 60 
Wheat 80.2 11.2 14 
Sorghum 18.6 5.0 27 
Rice 2.5 0.3 12 
Other grains 29.8 1.5 5 
Soy beans 50.3 3.5 7 
Tobacco 1.0 0.8 30 
Peanuts 1.5 0.8 53 
Alfalfa 26.5 3.5 13 

Source: Eichers ( 198 0. 

unit. hectares treated is ambiguous. sometimes being used in sense referred 
to in Table 5.4. and sometimes as synonymous with 'spray hectares', but it 
is of little use in the absence of information on the potential area for pesti-
cide treatment. As shown in Table 5.5 the number of hectares of oilseed 
rape treated with insecticide in the UK has risen from 15,000 to 177,000 in 
only six years. However, in the same period. the area of crop grown has 
also risen from 55000 to 222000 hectares so. although there has been a 12-
fold increase in the spray area itself. the increase in proportion to the total 
crop areas has only been approximately three-fold. from 0.27 to 0. 79. 
Table 5.5 also shows that. although the increase in total acreage of cereals 
grown has been relatively modest (19%) between 1974 and 1983. there was 
a 35-fold increase in the area treated with insecticide to almost one million 
hectares. The area of sugar beet and potatoes grown has been fairly stable 
over this period and the figures for 'spray hectares' show considerable 
fiuctua_tions in insecticide use. with most of the crop being treated at least 
once in most years. 

'Hectares treated' and "spray hectares'. unlike data expressed in finan-
cial terms or in terms of physical quantities. do not take account of the 
variation in quantity of pesticide applied which depends on factors such as 
leaf area of the crop. row spacing. soil type. method or volume of applica-
tion. For example. the recomm~ded rate of application for demeton-S-
methyl on potatoes and sugar beet is 244 g/ha. while on wheat it is 125 
g/ha. A 'spray hectare' of insecticide on potatoes or sugar beet could there-
fore involve almost twice as much insecticide as on cereals. 
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TABLE 5.5 
Insecticide usage on major crops in the UK ('OOO ha.) 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Cereals 
Area grown 3390 3414 3154 3209 3757 3792 3873 3918 3908 4036 
Spray ha. 28 59 772 564 100 311 440 536 406 977 

Potatoes 
Area grown 188 172 149 177 199 189 190 162 174 181 
Spray ha. 177 182 200 277 167 191 139 80 71 114 

Sugar beet 
Area grown 195 202 210 213 212 206 210 199 
Spray ha' 311 182 196 297 113 236 90 236 

Oilseed rape 
Area grown 24 - 55 74 92 124 170 222 
Spray ha. 17 15 26 30 43 89 177 

Source: British Agrochemicals Association Annual Reports. 

Standardized Pesticide Usage 
'Standardized pesticide usage· was developed as a method for making 

comparisons at the micro level. for example. to explore detailed differences 
in the pesticide usage profiles of farmers (Tait. 1977: Tait. 1983) or to 
study social. psychological and economic factors influencing pesticide usage 
(Tait, 1978: Tait. 1983). The process of standardization removes fluctua-
tions in pesticide usage data which are attributable to biological. chemical 
or physical factors like the effects of weather on pest incidence at different 
times in the growing season. the variation in potency of different pesticides. 
and the variation in application rates for different growing conditions and 
different crops. The residual variation in pesticide usage. within and 
between farms. provides a key to the investigation of behavioral trends and 
anomalies in the farming population. their causes and possible means of 
encouraging changes in behavior. where this is considered desirable. 

The starting point for such an analysis is the collection of detailed 
information on pesticide usage from a sample of farmers who grow the 
crops in question. The area being studied is divided into regions. within 
which there is assumed to be no consistent variation in pest problems. 
although random fluctuations in pest incidence from one farm to another 
are always bound to occur. Pesticide usage data are collected from a ran-
dom sample of farmers in each region and are coded in 'units". a unit being 
defined as the quantity of pesticide used when the farmer applies it to his 
total crop acreage at the rate recommended by the manufacturer. If the 
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farmer applies pesticide to less than his total crop acreage or uses more or 
less of the chemical than is recommended by the manufacturer. or applies 
more than one pesticide in a tank mix. the units are weighted accordingly. 

The mean number of pesticide units used on each crop subdivision is 
then calculated and each farmer's pesticide use is expressed as a standard-
ized deviation from this mean. As shown in Figure 5.1. this results in a 
'pesticide usage profile' where the mean pesticide usage has the value zero, 
and departures from the mean are measured in standard deviations. If all 
the farmers in the sample had applied insecticides for aphids and caterpil-
lars on vegetable brassicas according to strict scientific rationality. devia-
tions from the mean insecticide usage would have been randomly distri-
buted. The consistency of pesticide usage within farms. and the significant 
differences between farms. indicate deviations from such rational use which 
can be attributed to some extent to social and psychological infiuences. 
'Standardized pesticide usage' thus constitutes a behavioral index against 
which the many possible factors influencing farmers' behavior can be corre-
lated. (Tait, 1978: 1983 ). 

Pesticide usage can be standardized at various levels of aggregation. 
e.g. individual insecticides. insecticides in general. insecticides used for par-
ticular pests. or all pesticides used on a crop. depending on the purposes of 
the investigator. If the focus of interest was on control of a particular pest 
or pests. it would be appropriate to look at insecticide use for those pests 
only; if the focus of interest was on a particular chemical or group of 
chemicals. attention could be restricted to them: if the aim was to study 
how farmers make selections among insecticides. then all insecticides avail-
able to them should be included in the analysis. 

CONCLUSIONS 
The methods of measuring pesticide production and use described here 

have been widely used at the regional. national and company levels. They 
have also been employed at the farm level where pesticide use is described 
in terms of money spent per hectare for financial analyses. or in terms of 
physical quantities of active ingredient. or area treated for a chemical or 
biological analysis. 'Standardized pesticide usage' is restricted to farm-level 
analysis where the focus of interest is on variables of a social scientific 
nature. 

This paper has described how the choice of a measure reflects the aims 
and interests of the analyst and has also indicated some of the biases that 
are inevitably introduced in each· case. There is no such thing as an ideal 
measure and. if time and available data permit. it is preferable to present 
statistics in a variety of different forms. 

The potential pitfalls and constraints associated with each measure 
can be summarized as follows: 
• time series data expressed in financial terms should always state 

whether they have been adjusted for inflation; 
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(a) 

Late sprouts 

Cauli., harv. Oct. 

Cauli., harv. July 

Drilled cabbage, 
harv. July 

-4 -3 -2 -1 

(c) 

Early sprouts 

Cauli., harv. Sept. 

Cauli., harv. July 

Cauli., harv. June 

Drilled cabbage, 
harv. winter 

0 

-4 -3 -2 -1 0 

2 3 4 

2 3 4 

(b) 

-4 -3 -2 -1 0 

(d) 

-4 -3 -2 -1 0 

Late sprouts 

Cauli., harv. Oct. 

Cauli., harv. Sept. 

Cauli., harv. July 

Drilled cabbage, 
harv. July 

Winter planted 
cabbage 

2 3 4 

Late sprouts 

Cauli., harv. 
Sept. 

Cauli., harv. 
Aug. 

2 3 4 

Figure 5.1 Farmer pesticide usage profiles for Brassies crops in Lincolnshire, UK. 
• Insecticide usage for aphids; a insecticide usage for caterpillars 
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• time series data expressed in financial terms will tend to underesti-
mate the increase in the physical amounts of insecticide produced or 
used. due to the fall in insecticide prices in recent years: 

• data expressed in terms of quantity of active ingredient should not be 
aggregated across chemical groups with a wide variation in potency or 
other characteristics: 

• in interpreting insecticide statistics where data have been aggregated 
across chemical groups. increases in the amount of toxicant added to 
the environment will be underestimated due to the introduction of 
more potent chemicals in recent years: 

• information on acreage treated with insecticide should always be 
accompanied by the relevant total crop acreage: 

• data expressed as hectares treated or 'spray hectares' do not take 
account of the considerable variation in the amount of insecticide 
used. depending on the crop in question: 

• 'standardized pesticide usage' gives no indication of the acreage treated 
by pesticide or of the quantities of active ingredient used. 
The use of insecticides attracts strong personal opinions from prota-

gonists and antagonists. and it is not uncommon to find units being chosen 
for their dramatic effect rather than their contribution to knowledge. Thus. 
financial statistics emanating from the agrochemical industry are frequently 
not adjusted for inflation. thereby enhancing the apparent growth in sales. 
On the other side of the divide. environmental and other anti-pesticide 
pressure groups have a tendency to quote figures on the acreage of crops 
treated with pesticide or the aggregate quantity of pesticide active 
ingredient used. without making due allowance for the difference in charac-
teristics of different chemical groups. 

Those with an interest in dispassionate analysis can ensure that their 
own measurements are carried out in the most appropriate units. that the 
meaning of the data and the biases introduced by the measure are made 
clear to others. and that they are sufficiently critical of data from other 
sources which may have concealed biases. 
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6 
A Case Study Of Pest Management On Cot-
ton In Queensland 

J.P. Evenson 

INTRODUCTION 
An informal research group in the Agriculture and Entomology 

Departments at the University of Queensland, interested in the problems of 
pest management in cotton. was formed in 1975, funded by the Australian 
Research Grants Committee. The group developed an alternative strategy 
for growing cotton. employing a more ecologically sound approach to pest 
control than any currently available (Blood et al.. 1975). This alternative 
strategy was based on overcoming environmental. technological and 
economic barriers. 

In contributing to the environmental barrier. conventional pest control 
occasions the use of either persistent. slowly-degradable compounds. or 
rapidly degradable but highly toxic compounds. The technological barrier 
refers to extension problems whereby any new techniques would have to 
integrate into existing agricultural practices and to be effective in control-
ling pest populations within preseribed time limits. To overcome the 
economic barrier any alternative strategy. must compete effectively with 
the benefit:cost ratio of conventional control schemes (Longworth and 
Rudd. 1973). 

The group first investigated cotton ecosystem dynamics in the absence 
of pesiicides. Over five consecutive seasons it proved possible to grow crops 
in the absence of pesticides and produce a commercial yield. but the risks of 
failure remained unacceptable (Bishop and Blood. 1977; 1978; Bishop et al., 
1978) 

During the 1975/76 season it was decided to experiment with a 
heuristic model of control on a large scale. Professor W.L. Sterling. Texas 
A & M University. who had valuable experience in developing and imple-
menting successful pest management programs in Texas. helped to develop 
this model. The group's objective was to use the control dynamics already 
existing in the unsprayed system and at the same time decrease the risk of 
system failure by incorporating extrinsic biocides harnessed to an efficient 
decision management frame-work. 

The choice of extrinsic controls was governed by the "barriers" 
described above, environmental integrity. technological effectiveness and 
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economic efficiency. and unfortunately also by what was 'available' from 
the potential control techniques listed by Longworth and Rudd (1973). 

The Helidhis complex was judged to be the key insect problem and 
therefore supplementary ovicides and larvicides were sought which over-
came the three above barriers. Chlordimeform, a formamidine compound, 
was chosen as the ovicide because of its low mammalian toxicity. low per-
sistence in the environment and its reportedly minor effect on beneficial 
insects and spiders. It could be applied quickly and was competitive in 
cost-effectiveness with conventional insecticides. A Bacillus thuringiensis 
(B.t.) formulation was chosen as the larvicide because of its pest specificity. 
environmental safety and its synergism with chlordimeform. The only 
drawback was its high cost. The group would have preferred to use biolog-
ical methods to induce egg mortality (such as the use of egg parasites like 
Trichogromma and Telenomus) but submissions to funding authorities for 
the establishment of parasite production facilities met with no success. 

Any successful new strategy must possess long-term stability and yet 
retain sufficient flexibility to deal with unpredictable exigencies. In cotton 
pest management. long-term stability can only be guaranteed by the 
absence of the potential for the development of insecticide resistance. Any 
system relying wholly on conventional compounds runs this risk. Chlordi-
meform, although a relatively new compound without any reported resis-
tance. was vulnerable to this criticism. Also. although resistance to B.t. has 
not yet arisen. it cannot be categorically ruled out. Although the two 
materials were the most suitable available. their rational use had to be con-
sidered in the context of the management framework which decided when 
and in what manner to employ them. Thus the management framework. 
the control compounds and the intrinsic beneficial insects in the system 
formed the integrated pest management package. 

The management framework incorporated the best available informa-
tion on treatment thresholds. together with the most efficient method of 
monitoring and sampling. 

Success with sequential sampling in Texas. E. Africa and California 
suggested that the group should employ this approach rather than conven-
tional methods. because of its speed of operation and its ability to classify 
as well as estimate populations. The fact that sequential sampling pro-
grams can be tailored for specific farm situations and implemented by rela-
tively untrained operatives reinforced our decision (Sterling. 1976). 

The group felt that a frontal assault on the current pest control 
methods would meet with resistance from farmers who would feel that 
their livelihood was being threatened. It was therefore argued that any 
pest management system would have to develop incrementally recognizing 
four phases of development: 
i) the natural biological stage. representing the natural bio-control sys-

tem in the absence of chemicals. which must be understood before it is 
possible to produce an improved management system; 
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ii) the commercial chemical stage representing the current state of the 
art; 

iii) the commercial mixed stage representing a planned development of 
pest control based on enhancing natural biocontrol by any suitable 
means. including chemicals. to achieve a commercially acceptable 
intermediate system; 

iv) the commercial biological stage representing the· final objective of total 
biological control of a system. 
By 1979 considerable progress had been made in the development of a 

pest management system for cotton in Queensland. Table 6.1 compares the 
results of four years' field trials on a 50 ha 'pest management' block with a 
block under normal commercial management on the same farm. (Since 
1976/77 all decisions were based on sequential sampling.) 

TABLE6.1 
Comparison of cotton yields and spraying regimes in the Lockyer Valley 

Systems used: Pest Managementt 
Harvest vear: 76 77 78 79 

No. of sprays 20 12 10 11 

Total insecticide 4.0 6.0 6.0 9.8 load (kg ha) 

Total insecticide 178 84 74 95 cost($ ha5-14) 

Yield (bales ha5-14) 3.5 4.9 4.0 5.6 

§ Farmers· own decisions on spraying 
* Sequential sampling used for decision making 
Main pesticides used: 

Commercial* 
76 77 78 79 

17 14 9 12 

50.0§ 32.0* 16.0* 16.9* 

165 116 78 106 

4.5 4.7 3.4 5.0 

t chlordimeform, amitraz. NPV (nuclear polyhedrosis virus). B. thurin-
giensis, endosulf an. 

* endosulfan, monocrotophos. dimethoate, D.D.T./camphechlor. 

Table 6.2 compares yields obtained from pest management systems 
representing stages (ii) (iii) and (iv). indicating a reasonable basis for sug-
gesting that improvement in pest management efficiency was possible. 
Using only some elements of pest management. yields can be maintained or 
increased and the total insecticide load on the environment can be reduced 
without increasing insecticide costs. In the commercial system. the value of 
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decision making using sequential sampling was also demonstrated. insecti-
cide load and cost having been reduced since 1975/76. 

By 1978 many Queensland cotton farmers had adopted parts. if not 
all. of the pest management approach as a result of information from this 
project. Waite also demonstrated the potential of the system in a more 
difficult environment. at Emerald (pers. comm.). Farmers had adopted the 
sequential sampling system of decision making. which laid stress on 
maintenance of beneficial insects using endosulphan, the only commercially 
available chemical that had less serious effects on beneficial insect popula-· 
tions. 

TABLE6.2 
Cotton yields. pest control costs and pesticide loads. Lockyer Valley. 
Queensland 1977 /78 

Commercial stage 
system (100 ha) 

Mixed stage system 
(40 ha) 

Bacteria-based t 
experimental system 
(8 ha) 

Virus based t 
experimental system 
(8 ha) 

Yield 
(kg. ha-1) 

3.4 

4.1 

5.4 

4.1 

Cost 
($ ha-1) 

78.0 

74.0 

70.0 

81.0 

Pesticide Load 
(kg. a.i. ha-1) 

16.0 

6.0 

9.0 

5.0 

t Both systems need some chemical sprays. usually as low rate ovicides. 

Although they had demonstrated a willingness to change. they were 
hampered by lack of biological control agents at a reasonable price and by 
application systems that were not highly efficient. Nevertheless a 
significant change in farmer attitudes was evident with requests for train-
ing on sequential sampling methods. discussions on damage thresholds. and 
for the supply of trained independent scouts. 
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PESTICIDE USAGE IN THE QUEENSLAND COTI'ON INDUSTRY IN 
THE 1978/79 AND 1979/80 SEASONS 

During the 1978/79 and 1979/80 cotton seasons a survey was con-
ducted to determine the factors operative in changing farmer attitudes to 
pest management. This survey. to be reported elsewhere. also gathered 
baseline data on the methods used for dealing with pest problems. Those 
interviewed represented 92 percent of all farmers in the Queensland Indus-
try. The results of the survey follow. 

The insecticides used are listed in Table 6.3. DDT/camphechlor was 
used only as a mixture. All the others were available singly but were often 
used in combination. 

TABLE6.3 
Insecticides used on cotton in Queensland 1978179 season 

Organochlorine 

DDT 
endrin 
DDT/ 
camphechlor t 
endosulfan 

Organophosphate 

parathion-methyl 
profenofos 
omethoate 
dimethoate 
monocrotophos 
methomyl 
demeton-S-methyl 

Pyrethroid 

fenvalerate 
permethrin 
decamethrin 

Other 

chlordimeform 

t Farmers indicated that they were turning away from DDT/camphechlor 
and in 1982 it was banned from use on cotton. 

Table 6.4 lists the number of spray rounds Cone spraying for a particular 
block) for the most widely used insecticides. The percentage of &-pray 
rounds.in which combinations were used ranged from 3% for endosulfan to 
18% for fenvalerate and 19% for DDT/camphechlor. Table 6.5 shows the 
usage over all regions of the three most important insecticides. 

Appl.ication Method · 
Only 17 spray rounds used ultra low volume (ULV) formulations. 16 

of fenvalerate and one of metho~yl. Tractor mounted ground rigs were 
used by more than 50% of farmers early in the season until the crop 
became too dense or the weather prevented wheeled vehicle movement. 
Aircraft were the main means of applying chemical in mid to late season. 
Most used low volume application by fixed wing aircraft. 
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TABLE 6.4 
Number of spray rounds for the main chemicals used and mixtures con-
taining these chemicals 

No. of No. of 
Chemical events Chemical events 

endosulfan 549 DDT icamphechlor 113 
+ chlordimef orm 7 + parathion-m 17 
+ methomyl 8 + monocrotophos 5 
+ monocrotophos 1 + profenofos 1 

fenvalerate 246 + methomyl 1 
+ parathion-m 26 + chlordimeform 1 
+ dimethoate 6 + demeton-s-methyl 1 
+ monocrotophos 3 
+ profenofos 2 
+ omethoate 1 

TABLE6.5 
Usage of pesticides by region (%of spray rounds in which chemicals were 
used either singly or in mixtures) 

Region endosulfan fenvalerate others 

Emerald 26 61 13 
Biloela 71 21 8 
Theodore 90 5 5 
St. George 51 11 38 
Downs & Lockyer 30 21 49 

t Largely DDT /camphechlor 

Target Insects 
Table 6.6 lists the insects targeted in specific sprays. showing Heliothi.s 

to be the main pest. The critical point to observe in spraying Heliothi.s was 
that H. punctiger always appeared first and was controllable by endosulfan 
whereas H. armiger which usually appeared almost half way through the 
season was not. The use of trained scouts who could detect the change 
enabled farmers to use endosulfan early in the season to avoid destroying 
parasites and predators. Adoption of this policy was responsible for 
differences in district performances in pesticide use (Table 6.5). Where 
analysis could be performed. pyrethroid users had more problems with 
aphids and thrips (Table 6. 7). 
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TABLE 6.6 
Percentage of spray rounds targeted on specific insects or groups (for first 
nine sprays only) 

Spray number 
1 2 3 4 5 6 7 8 9 

Heliothis only 64 86 87 86 84 71 65 49 37 
Heliothis & others t 6 4 5 3 5 5 6 2 
Aphids. mites. jassids. 24 4 1 1 1 1 4 6 6 mirids. thrips 
Tipworms 5 4 3 2 1· 1 - - -
Pink spotted bollworm - - - 1 2 2 5 4 4 
No snray applied 1 2 4 7 7 20 20 39 48 

t 'others' include tipworms. jassids. aphids & rough bollworm 

TABLE6.7 
Percent of spray rounds using pyrethroids compared with percent of farm-
ers in the same district spraying for thrips and aphids 

% % 
Sprays Sprays targeted 

Location containing on aphids and thrips 
ovrethroids 

Emerald 40.9 11.47 
Downs 19.75 9.06 
St. George 11.08 7.35 
Biloela 12.80 1.83 
Theodore 2.33 1.33 

Note: Regression analysis on transformed data gave R2 = 0. 72 

CONCLUSIONS 
The marked regional differences in pesticide usage could be attributed 

to a difference in: a) pest spectrum: b) chemical effectiveness: c) attitudes to 
pest management: d) information· services available to farmers. The first 
possibility may have some influence but the second cannot be supported 
(Waite pers. comm.). The latter two suggestions need to be examined more 
closely. but results from one district showed that farmers hiring indepen-
dent scouts applied an average of 8.4 sprays while those using chemical 
company advice used 10. 7 sprays. 
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The survey showed that. in 1979/80. 89 of the farmers interviewed 
could be classified as using or attempting to use the pest management 
approach. whereas 38 used broad spectrum chemicals only. There was no 
significant difference between the mean lint yields of the two groups. but 
there was a significant di1ference in the mean number of sprays used by 
farmers (8.7 for those adopting the pest management approach and 10.9 for 
those using chemicals only). 

The average cotton area per farm was 112 ha and costs were estimated 
at $32.50/ha for two sprays and $12.36/ha for scouting services. A net 
industry saving of over $200.695 was therefore achieved in 1979/80 alone 
for the 89 farmers. equivalent to $2255 per farm (or $20.14/ha). The total 
research grant received for pest management research at the University of 
Queensland was $250.000 over the period 1973-1978 ($50.000/year). 
clearly demonstrating the cost effectiveness of the research and subsequent 
extension. 

Since 1981. a computerized insect pest management system has been 
undergoing trial and extension in Queensland after previous testing and use 
in New South Wales (Australian Cotton Grower. January, 1981 p.46). 
Given the experience in Queensland of using sequential sampling (Sterling. 
1976). the system cannot fail to produce reductions in total application and 
in farmer profit in areas where no such system has operated before. 
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7 
"Letters To The Editor" And The Perception 
Of Weed Control Strategies: The Use Of 
2,4-D To Control Myriophyllum spicatum L. In 
The Okanagan Valley, British Columbia, 
Canada 

Philip Dearden 

INTRODUCTION 
Responses to hazards are controlled more by perceptions of the hazard 

events than the objective reality of those events (White. 1945; Kates. 1962; 
1978). The hazard under investigation here is technological. the application 
of the herbicide 2.4-D to control an infestation of the aquatic weed Eura-
sian water milfoil (Myriophyllum. spicatum.). Although 2.4-D was perceived 
as a hazard by some. it was not by others. particularly the agency applying 
the herbicide (Dearden. 1984). However. such was the strength of opposi-
tion to its use that the agency program was eventually rendered ineffective 
through prolonged delay brought about by program opponents. Consider-
able resources in the form of agency time. money and effort were therefore 
directed toward a program that failed to realise the desired results. 

Throughout the dispute between those for and against the use of 2.4-
D. considerable use was made of the media. in particular local newspapers. 
to voice each side's point of view. This paper reports on one segment of 
this interaction. the forum created by the •Letters to the Editor• section of 
local newspapers. The central question is whether the letters to the editor 
provide a valid reflection of public opinion and if so. could monitoring of 
this source of information have warned decision-makers of the strength of 
opposition to the program. 

A content analysis was undertaken of all letters appearing in the 
•Letters to the Editor• section of local newspapers. Information was 
classified by newspaper. date. source. source affiliation. target. overall posi-
tion for or against 2.4-D and specific attitudes expressed. The results of 
this analysis were compared to the results of a mailed questionnaire sent to 
homes randomly selected from telephone directories within three communi-
ties in the area (Dearden. 1983). 
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THE INFESTATION AND CONTROL PROORAM 
Eurasian water milfoil was first noticed in the Okanagan Valley. Brit-

ish Columbia. in 1971 by concerned citizens who found the water adjacent 
to their favorite beaches to be infested. interfering with swimming. The 
species is not native to North America and many authors have described the 
invasion of milfoil into previously uninfested waters (Coffey and McNabb. 
1974; Smith. 1971) The weed is a rooted. perennial. aquatic, macrophyte 
principally occupying lakeshores. The rate of expansion through the 
Okanagan system after initial colonisation is illustrated in Figure 7.1. 

.., 
; 4()()4-~~--+-~~--+~~~+-~~-+-~~--+-~~~ ~ii:i!~itci~~~~~~ 
~ 
J: 

Year 

Figure 7.1 Growth of milfoil in Okanagan Valley 

The rapid expansion caused milfoil to be seen as a hazard in three 
respects (Figure 7.2). First . it displaced native species and caused ecosys-
tem changes affecting shore-spawning fish species and waterfowl (Water 
Investigations Branch. 1980). Second . water management practices were 
made more costly as milfoil caused flooding . impeded drainage and clogged 
pumps and filters. This was particularly important in the Okanagan due to 
the large amount of irrigated agriculture (approximately 35,000 ha in 
1984). Finally the milfoil had a severe impact on water-based recreation. 
Eighty percent of respondents to a mail questionnaire stated that they had 
reduced their swimming activities as a direct consequence of the milfoil 
infestation. 59% had reduced boating and 41 % fishing. Furthermore. 42% 
of lakeshore property owners estimated that their property value had 
declined because of milfoil. 

These figures suggest a potentially significant impact upon the tourist 
trade. Over $200 million per annum is generated by tourism. the area's 

- 59 -



°' 0 

Fi
gu

re
 7

.2
 

R
E

C
R

E
A

TI
O

N
 

-T
ou

ri
sm

 
-P

ro
pe

rt
y 

W
A

TE
R

 M
A

N
A

G
E

M
E

N
T 

E
C

O
S

Y
S

TE
M

 C
H

A
N

G
E

 

~H
az

ar
d 

y
e

v
e

n
t
 
D

 C
on

se
qu

en
ce

s 
of

 H
az

ar
d 

Fl
ow

 d
ia

gr
am

 o
f t

he
 m

ilf
oi

l a
nd

 2
,4

-0
 h

az
ar

ds
 

0 
P

er
ce

pt
io

n 
of

 H
az

ar
d 

H
E

A
LT

H
 

-M
ut

og
en

as
is

 
-T

er
at

og
en

es
is

 
-C

ar
ci

no
ge

ne
si

s 
A

G
R

IC
U

LT
U

R
E

 

E
C

O
S

Y
S

TE
M

 C
H

A
N

G
E

 

TO
U

R
IS

M
 

~
S
o
c
i
a
l
 G

ro
up

 
"
-
.
.
.
,
/
 In

vo
lv

em
en

t 



largest industry ,and the main attraction for tourists is water-based recrea-
tion (O'Riordan and Collins, 1974)~ There is evidence that the infestation 
adversely affected tourism in the area. although it is difficult to place a 
monetary value on the loss (Dearden, 1984). 

As a result of this perceived threat to the local economy. the govern-
ment created a special agency. the Aquatic Plant Management Program 
(APMP) to address the issue (Figure 7.2). After investigating many possi-
ble control procedures (Newroth. 1979) APMP suggested that 2.4-D should 
form part of an integrated program to overcome the problem. This sugges-
tion and its subsequent implementation generated much controversy lead-
ing to physical obstruction. legal challenges and legislative change. The 
issue dominated regional media coverage for almost a decade and gained 
wide publicity throughout British Columbia and in many tourist areas in 
Canada and the western United States. The anti-2.4-D forces claimed that 
the herbicide constituted a hazard to ecosystems. tourism. agriculture (par-
ticularly grapes) and health (Dearden. 1984). On the other hand the pro-
2.4-D forces. particularly the APMP. refused to acknowledge the existence 
of such concerns and continued to try to implement the control program. 

Without prejudging which view of 2.4-D is 'correct', the expensive 
confrontation between the two sides was unproductive in terms of achiev-
ing control of the weed and was an inefficient use of public funds. APMP 
made no assessment of public perceptions of the milfoil or 2.4-D problems. 
This paper examines one aspect of public perceptions. those revealed by 
"Letters to the Editor" in Okanagan Valley newspapers. 

LETTERS TO THE EDITOR 
The number of letters over time. for and against the use of 2,4-D. 

published by Okanagan Valley newspapers is shown in Figure 7.3. Of the 
total of 133 letters, 100 were against the use of 2.4-D and 33 in favor. 
This contrasts with the results of a mailed questionnaire which indicated 
that 54% of the 403 respondents were in favor of 2,4-D. where "it is the 
most economical control method, if approved by the Pesticide Control 
Branch" (the exact wording of the question). This suggests that APMP had 
a majority of public support for 2.4-D application and that the letters to 
the editor did not provide an accurate impression of public opinion. APMP 
took this point of view. pointing to the low attendance at public meetings 
as an indication of lack of public opposition to their policies. However. 
several other factors need to be taken into account before endorsing such 
conclusions. · 

The comparison between the letters and the questionnaire calls. into . 
question the validity and reliability of each as a reflection of public opinion. 
The questionnaire results were based upon a larger data base (403 respon-
dents out of 1.500 in the sample). Although the majority of respondents 
endorsed the use of 2.4-D. the herbicide was also the least preferred method 
of control overall, ranking behind harvesting. biological and dredging 
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techniques respectively. Furthermore, 2.4-D was seen in a less favorable 
light than other commonly used chemical treatments such as agricultural 
pesticides (where 70% of the respondents favored their use). chlorination of 
water (70%) and :fluoridation of water (61%). Thus although a majority of 
respondents approved of the use of 2.4-D. this did not indicate a solid 
endorsement for this course of action. 

In studying the representativeness of letters to the newspapers as 
indicators of public opinion. several studies have found letter writers to 
constitute a wealthier. better read, older and more highly educated popula-
tion (Haskins, 1967: Buell. 1975: Volgy et al.. 1977). Political commentary 
has characteri7Jed letter writers in the U.S. as being largely conservative and 
Republican (Grey and Brown. 1970: Renfro. 1979), although some authors 
have suggested that letter writers are fairly representative of public opinion 
(Rosenau. 1974). Furthermore. some newspapers exert firmer editorial con-
trol than others on the letters that are printed so that the letters printed 
are not necessarily representative of those that have been written. 
Nonetheless. a recent paper by Hill (1981). based upon large samples of 
national newspapers in the U.S .• on support for the Equal Rights Amend-
ment, concludes that there is no support for the hypothesis that news-
papers bias letter opinion and asserts that • 1etter writers share the opinions 
of their neighbors who do not write letters• (p. 391). 

It is valid to question whether letters contributed by particular 
interest groups. formed to argue for one side of an issue. should be 
discounted as unrepresentative. For example. of the anti-2.4-D letters. 
approximately 25% were sent by officers of the South Okanagan Environ-
mental Coalition (SOEC). If these are discounted, the percentage of letter 
writers favoring the use of 2.4-D increases to over 30%. On the other hand 
it could be argued that other potential letter writers did not contribute 
letters because they relied upon SOEC to voice their point of view. Also. 
the possibility cannot be discounted that some other less formal public 
group was seeking to influence opinion in the pro-2.4-D direction through 
letter writing. Proponents of the latter point of view did occasionally iden-
tify themselves as spokespersons for the 'silent majority' (Kelowna Daily 
Courier, 16 August. 1978. p.4). 

The chronological variation in the data presented in Figure 7.3 is also 
worthy of comment. The very large number of letters contributed in 1978, 
almost half the total for the eight year period, may have been provoked by 
several events. By 1978 the environmental group formed to combat the use 
of 2A-D had become well-organiz«?<f and cohesive. They published a litera-
ture review of the effects of phenoxy herbicides that received wide distribu-
tion. Respondents to the mailed questionnaire indicated that this report 
had been more in:fluential on their view of the problem than the copious 
numbers of APMP information booklets produced. The above review con-
cluded that •there is a considerable body of evidence which indicates that 
the phenoxy herbicides in general. and 2.4-D specifically. pose a substantial 
threat to environmental and thus human health • ... Extensive research on 
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the effects of 2.4-D on test animals indicates that the herbicide is terato-
genic. carcinogenic and very likely mutagenic" (Warnock and Lewis, 1978). 

A further opportunity for the environmentalists to enlist public sup-
port was created in 1978 by a legislative change that allowed public appeals 
against permits for 2,4-D application. The anti-2.4-D forces brought 
experts from across the continent to testify at the hearings which were 
widely reported in the media. This coincided with the height of publicity 
against the use of 2,4,5-T in Vietnam and helped reinforce an unfavorable 
attitude toward the use of chemicals in the environment. 

Following 1978 the number of letters dropped dramatically. It is. 
however, noteworthy that the number of letters in favor of 2,4-D in 1981 
was higher than the number against. One explanation is that throughout 
the 1970's it appeared as though 2.4-D was going to become the dominant 
method of control. As time progressed it became apparent that the anti-
2.4-D forces were gaining the upper hand, preventing the use of 2.4-D. 
Those in favor of using the herbicide therefore began to write letters to 
protest against what was occurring. In other words. letter writers were 
prompted to react against the perceived dominant situation. 

CONCLUSION 
Given the overwhelming dominance of anti-2.4-D letters, it would be 

unwise to ignore them as an indication of the strength of opinion. Whether 
they are representative of the broader public is impossible to judge: how-
ever, the mailed questionnaire results suggest that the letters implied a 
stronger anti-2.4-D bias than existed in the population. This would sup-
port the views of some other researchers who have found letter writers to 
be more negative than the general public (Forsythe. 1950; Grey and Brown, 
1970; Renfro. 1979). A letter analysis may have provided a more realistic 
impression of the strength of efi"ective public opinion on the use of 2.4-D 
for the APMP. but would not have constituted grounds. on this basis alone, 
to terminate the program. 
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8 
Farmers' Perceptions Of Pesticides As A 
Cotton Crop Protection Strategy 

lqtidar Husain Zaidi 

INTRODUCTION 
This preliminary report describes some of the results of research to 

help understand the way cotton farmers in Pakistan perceive the use of 
pesticides to control insects damaging their crop. 

Cotton. according to the Pakistan Census of Agriculture for 1980 
occupies about 24% of the total crop acreage. and within the main cotton 
area in the provinces of Punjab and Sind it occupies about 27% of the total 
cropped area (Agricultural Census Organization (ACO), 1984). Cotton is 
popularly known in Pakistan as 'silver :fiber' and its importance was recog-
nized in 1948 by the establishment of the Central Cotton Committee. In 
view of its value to Pakistan's economy. cotton inputs must be carefully 
managed to optimize production. 

PESTICIDE USE ON COTTON 
At the official level. use of pesticides is regarded as an important stra-

tegy for managing cotton pests. However a majority of farmers in all 
categories of land tenure and farm size lack proper understanding of the 
use of pesticides. They possess little awareness of the hazards associated 
with careless use of pesticides. The failure of the cotton crop in 1983-84 
provides evidence of the way improper use of pesticides could damage the 
crop. It was estimated that nearly half of the damage to cotton production 
in both Punjab and Sind provinces was caused by pests (Ministry of Food. 
Agriculture and Cooperatives (MFAC). 1984). The persistent rain was a 
cause of increased levels of pest infestation. Sales of pesticides in 1983-84 
increased by 88% in Punjab. but this was insufficient to prevent crop losses. 
In many cases spray timing was inappropriate. and the number of sprays 
was inadequate. There were also instances where the wrong pesticide was 
used. for example. pesticides intended for sucking pests were used against 
boll worms. 

As noted in MFAC (1984). the hazardous situation of 1983-84 may 
recur. because Provincial Governments have not made any arrangements to 
involve farmers in initiatives for taking plant protection measures. The 
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need for such an arrangement is urgent particularly since the government 
withdrew the subsidy on pesticides in 1980. With the enforcement of this 
new policy. procurement and marketing of pesticides shifted to the private 
sector in Punjab and Sind. Editorials. articles and letters to the editor in 
national newspapers have also emphasized the ineptness of farmers as an 
unfortunate cause of the cotton crisis, either due to misguidance by pesti-
cide distributors or because of farmers' ignorance in using pesticides. 

These pest problems arose despite provisions of the Pest Ordinance 
that if farmers failed to undertake spraying of their crops during pest 
emergencies. the Provincial Governments would arrange field spraying and 
recover the cost as arrears of land revenue. In addition. to help small 
farmers. interest-free loans of Rs. 6,000 (approximately US$375) for the 
purchase of pesticides were available from the bank. 

Policy makers seem to be shifting emphasis from the exclusive use of 
pesticides to integrated pest management (IPM) (MFAC. 1984). This policy 
is supported by positive results achieved on the experimental farm of the 
Cotton Research Institute (CRI) in controlling pink-bollworms with the 
help of a sex-pheromone. However. the idea of IPM has yet to be dissem-
inated to farmers as an alternative to the exclusive use of pesticides and the 
majority of farmers lack a proper understanding of the concept and philo-
sophy of IPM. Even under IPM. pesticides will be used when pest popula-
tions reach the economic injury level. A study of the way farmers perceive 
pesticides as a strategy for managing pest hazards is a useful basis for a 
more realistic crop protection policy for cotton. 

MEmOD 
The lndus plain. comprising the provinces of Punjab and Sind covers 

over 99 percent of the area under cotton in Pakistan. The areas selected for 
study. given in Table 8.1. are those where the concentration on cotton was 
greater than the average for these Provinces (ACO. 1984). 

The data presented here are derived principally from the Pakistan 
Census of Agriculture for 1980 (ACO. 1984). covering the period up to the 
date of the government withdrawal of pesticide subsidies (Zaidi. 1984). 
This includes information on number and area of farms by size of farm. 
tenure classification. farm fragmentation. land utilization, irrigation. inten-
sity of cropping. cropped area under various crops by size of farm, use of 
manures. fertilizers and pesticides (including plant protection measures by 
size of farm and tenure). indebtedness and investment in agricultural 
machinery and livestock ownership. The data are of variable quality. An 
important source of error arises from the definition of a farm as the aggre-
gate area of land operated by members of one household. with or without 
the assistance of members of other households. regardless of location. size 
or title. Farms wholly uncultivated during the census year are also 
included. Thus. even lands in other villages or districts. whether continu-
ous or not. are included in the farm area of the person who operates them 
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(Zaidi. 1967). 
Information on education levels was obtained from the Population 

Census of Pakistan. 1980. In measuring the correlation between the use of 
plant protection measures and education, the latter is defined in terms of 
literacy. i.e. ability to read and write in the local language. 

A statistical analysis of these data has been done to assess whether: 
(a) the cotton acreage covered by plant protection is associated with the 
acreage under the more rewarding upland or American cotton; b) educated 
farmers use more pesticide; c) pesticide use is associated with the income 
per capita (data on cash crop value taken from Pasha and Hasan (1982)); 
d) pesticide use varies with land tenure type; and e) pesticide use varies 
with farm size. These hypotheses are based on the assumption that by 
1980 the farmers must have become aware of the advantages of the pesti-
cides. Relationships a). b) and c) were tested using the Spearman coefficient 
of rank corelation; d) and e) were tested using the chi-square test. 

~ULTS 

In the study area. with the exception of Faisalabad. cotton is one of 
the three major crops. However, the acreage under cotton was not 
significantly correlated to the acreage covered by plant protection (Table 
8.1). It is notable that. in many areas. the proportion of cotton under crop 
protection was very small. The rank correlation coefficients betw~n both 
literacy and per capita income and the cotton crop acreage covered by plant 
protection were insignificant at the five percent level. These findings are 
supported by a micro-level study of a village in Sind (Zaidi, 1984). 

There was a significant cerrelation at the five percent level between the 
acreage under American cotton and the crop area covered by plant protec-
tion (R = 0.45). 

The use of pesticides in different districts did generally vary 
significantly with farm size and with land tenure (Table 8.2). 

DISCUSSION 
The withdrawal of pesticide subsidies in 1980 was based on an 

assumption by policy makers that farmers had developed sufficient aware-
ness of the advantages and disadvantages of pesticides. The results of this 
study suggest that farmers in the study area are, to some extent, aware of 
the advantages of using pesticides in the cultivation of American cotton. 
However. further study of the detailed nature of this awareness would 
require more field studies. In some districts. such as Bahawalpur and Mul-
tan. in-depth interviews have shown that farmers have begun to care less 
for their winter crops on the expectation of a better cotton crop due to the 
investment of labor and other inputs including pesticides. They expect the 
cost of these investments to be outstripped by the value of the crop. This 
tendency has made farmers more vulnerable to the risks of pest damage on 
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TABLE 8.1 
Data on cotton production and crop protection in the regions studied 

Total % of total % of cotton area % cotton area 
cotton cropped area under American under plant 

District acrea2e under cotton cotton protection 

Jhang 236.774 14.7 93.6 03.0 
Faisalabad 168.960 8.2 57.2 04.0 
Multan 886.834 30.1 88.6 16.0 
Vehari 360.411 31.4 88.1 29.0 
Sahiwal 520.215 18.1 77.2 22.0 
Muzaffargarh 225.435 12.2 81.1 03.0 
D.G. Khan 169.025 12.8 95.2 01.0 
Bahawalpur 271.476 26.5 81.9 24.0 
Bahalnagar 321.075 22.4 24.0 00.5 
Rahimyar Khan 481.383 30.6 94.7 02.0 
Hyderabad 211.785 26.9 94.2 24.0 
Tharparkar 236.706 13.0 94.7 38.0 
Sanghar 353.093 41.8 97.3 29.0 
Sukkur 237.953 32.5 70.0 02.0 
Khairpur 244.363 34.0 88.6 04.0 
Nawabshah 308,016 30.2 87.3 02.0 

Source: Pakistan Census of Agriculture. 1980. 

cotton, as happened in 1983 when the cotton crop was damaged by heavy 
rains and pest infestation. The perceived loss potential was considerably 
enhanced. 

As shown above. up to 1980, it was the large and medium farm hold-
ers. owners and owner-cum-tenants who generally benefited from pesticide 
sprays. These farmers were the socially and economically more influential. 
and small farmers. who were and are still subsistence farmers. could not 
afford to protect their crops from pests. even with subsidized pesticides. 
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TABLE 8.2 
The relationships between the use of plant protection measures on cotton 
and farm size and land tenure (chi-square values for each district) 

District Farm Size Land Tenure 

Jhang 10.4 131.0 
Faisalabad 105.0 148.0 
Multan 11.5 491.8 
Vehari 9.4 28.7 
Sahiwal 58.6 1,503.4 
Muzaffargarh 39.7 29.1 
D.G. Khan 21.1 0.8 
Bahawalpur 46.4 30.0 
Bahawalnagar 43.5 41.0 
Rahimyar Khan 280.9 8.3 
Hyderabad 64.3 3.217.6 
Tharparkar 22.2 199.3 
Sanghar 28.7 24.9 
Sukkar 24.4 0.0 
Khairpur 67.3 125.9 
Nawabshah 101.2 83.9 

Critical value 9.5 6.0 
(at 5% level of (df=4) (df =2) 
significance) 
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9 
The Pesticide Dilemma In Malaysia 

V. C. Mohan 

INTRODUCTION 
In Malaysia, pesticides are an integral part of most agricultural prac-

tices, being used on rubber estates. oil palm plantations. vegetable farms. 
padi fields. fruit orchards. forests and even some backyard gardens. They 
are also widely used in public health programs. such as fogging for dengue 
fever and the malaria and filariasis eradication programs. Pesticides and 
fertili2lers have become an accepted part of the lives of thousands of farm-
ers. estate workers and sprayers. 

The economy is prospering as a result of the increase in agricultural 
productivity. However. workers exposed to pesticides often lack the neces-
sary safety information and they are exposed to the hazards associated 
with pesticide overuse. A survey conducted in 1981 by Friends of the 
Earth in Malaysia (Sahabat Alam Malaysia (SAM)) revealed that at least 
14 pesticides which are either restricted or banned in several countries are 
widely used in Malaysia. These include aldrin. chlordane. 2.4-D. DDT. 
dichlorvos. dieldrin. endosulfan, endrin, HCH (BHC. 'Lindane'). heptachlor, 
leptophos. paraquat and 2,4,5-T. 

There are several scientific studies on the effects of pesticides on 
human health in Malaysia, as well as local literature on field studies and 
research into relevant legislation. 

Environmental groups and concerned individuals have. for the past 
decade. a~tempted to convince the Ministry of Agriculture of the dangers 
associated with pesticide use in Malaysia. This paper discusses some of the 
major problems and the role of non-government organizations in helping to 
resolve them. 

ROLE OF THE GOVERNMENT 
The Pesticides Board, the sole authority responsible for regulating pes-

ticide use in Malaysia. is a sub-division of the Ministry of Agriculture and 
came into existence under the Pesticides Act, 1974. It took two years for 
the Board to draft rules on the registration of pesticides and another five 
years before these rules came into force in April. 1981. Only pesticides 
registered by the Pesticides Board are allowed to be manufactured, sold or 
used in Malaysia. However. as noted above the Board has registered as safe 
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for use several pesticides that are either banned or restricted in many other 
countries. 

The role of the government in Malaysia has been to stimulate the use 
of pesticides in general. The following extract from De Ashworth and 
Balasubramaniam (1975) exemplifies their point of view: 

In the long term the potential for expansion of the pesticide 
market in Malaysia would seem excellent as the Government is 
planning considerable increases in acreages of crops and is 
encouraging crops such as groundnuts. cocoa. maize and soya 
bean. This is associated with a relatively high wage level and 
the economic need for increased production suggests that farmers 
will become more dependent on herbicides and other crop protec-
tion chemicals. There is a happy relationship between Govern-
ment and Industry while the country's central position geo-
graphically in South East Asia could make Malaysia very suit-
able for the setting up of additional pesticide manufacturing or 
formulation plants with supporting field stations. 

International aid organizations have also supported the adoption of green 
revolution techniques involving fertilizer-responsive. pesticide dependent. 
high yielding varieties of food and cash crops. 

The government's 'happy relationship' with the agrochemical industry 
extends to allowing firms to advertise their products in the Journal of the 
Ministry of Agriculture. Pesticide promotion is also undertaken by the 
government. and under the Farmers Organization Authority it has about 
200 retail shops throughout the country. one of whose functions is to dis-
tribute pesticides. Pesticides are also distributed free of charge on specific 
government projects. The official attitude to the regulation of pesticides 
has. as perceived by SAM. given rise to several problems (Rajeswari Kan-
niah. 1983). 

The law requires pesticide manufacturers to submit toxicological and 
other health and safety research data which are then 'critically reviewed' 
by the Pesticide Board before a product is registered. However. Malaysia 
does not have the scientific expertise. facilities or resources, to evaluate crit-
ically the data furnished, and the Board has to rely heavily on health and 
safety information provided by chemical companies. For example. in the 
case of 2.4.5-T. the Secretary of the Pesticides Board has admitted that 
Malaysia has no independent testing facilities to verify data submitted by 
chemical companies (De Ashworth and Balasubramaniam. 1975). 

The dangers of such a situation became clear when the International 
Bio Test (IBT) Laboratories. the largest independent research laboratory in 
the USA. was discredited for deliberately falsifying toxicological data on 
pesticides. Subsequently. in the USA. the National Coalition Against the 
Misuse of Pesticides (NCAMP) prepared a list of 212 pesticides that had 
gained certification using suspect IBT data. SAM drew the attention of the 
Pesticides Board to the fact that 58 of the pesticides registered in Malaysis 
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appear on the NCAMP list. However. it transpired that the Pesticides 
Board had been aware of the IBT scandal for over two years. but felt that 
its other sources of information were sufficient for its purposes. Neverthe-
less. the Board has admitted that it lacks the expertise and equipment to 
undertake studies on its own behalf and that it has not undertaken any 
toxicological studies since it was set up ten years ago (Star Publications. 
National Daily Paper. 26-2-1984). 

Another pesticide problem in Malaysia has been the revelation that 
Britain sprayed areas around Bentong in Pahang with the herbicide 2.4.5-T. 
containing the contaminant dioxin. during its campaign against communist 
guerillas in the early 1950s. SAM has questioned whether Malaysians were 
employed to do the spraying. when and where spraying was carried out. 
and where the empty containers were disposed of. but the Pesticides Board 
and other concerned authorities have not initiated any inquiry to allay the 
fears of the Malaysian public. 

Under these circumstances. SAM has called for the Pesticides Board to 
be replaced by a full department with effective powers to regulate and con-
trol the pesticide industry in Malaysia. While much is done actively to 
promote the use of pesticides. little is done to educate farmers or factory 
workers on the safe use and handling of pesticides. 

PESTICIDE PROBLEMS IN MALAYSIA 

Pesticide Usage and Poisoning 
Malaysian farmers and workers usually apply pesticides using a back-

pack sprayer. clad only in T-shirts. shorts and slippers. When powered 
sprayers and fogging machines are used. the only protection against inhala-
tion of toxic fumes is a handkerchief or towel to cover the mouth and nose. 
These offer hardly any protection. 

In 1980 SAM conducted a survey of pesticide use among farmers and 
estate workers in the state of Penang. The survey revealed that the major-
ity of farmers were using pesticides every four or five days as a preventive 
measure. Most of them used pesticides up to nine days before harvesting 
and in some cases they were used on vegetable plots up to two days before 
harvesting. A large majority of the farmers changed their pesticide brands 
once every two or three years as they found the new brands more effective. 
Most did not follow the warnings or instructions given on pesticide labels. 

Many padi farmers and small holders depend on their neighborhood 
shopkeeper for advice on the type of pesticide to use and how to use it. 
Shopkeepers in rural areas stock pesticides along with food and other items. 
and one can buy pesticides such as 2.4.5-T and paraquat in old syrup. soya 
sauce or soft drink bottles. In the Cameron Highlands. vegetable farmers 
are often given free samples of new pesticides in the market. 
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In Sarawak (East Malaysia) 70% of the farmers use pesticides. The 
majority of these farmers are illiter:ate. have little knowledge of the safe 

_ use of pesticides and cannot follow instructions on labels. Farms are 
focated in the interior and are relatively inaccessible. except for river tran-
sport during favorable weather conditions. In such circumstances there is 
little effort by agriculture officers to educate farmers on the proper use of 
pesticides and the officers are not available in an emergency. 

In a major outbreak of brown plant bopper on rice in Kedah in 1980. 
proPer safety precautions were not taken during an extensive pesticide 
spraying exercise. This resulted in 30 farmers being hospitalized after 
exposure to toxic chemicals and one death. In 1983 rice farmers in several 
Malaysian states complained of a mysterious disease affecting fish in their 
fields. causing sores (wabak kudis). and farmers were advised by agriculture 
officers not to eat the fish. A committee set up by the Ministry of Agricul-
ture concluded that pesticides were the cause of the fish disease. It 
appeared that padi field fish had developed some degree of tolerance to pes-
ticides and. although the chemicals no longer killed them, they caused the 
development of sores on their bodies. due to hemorrhaging septicaemia 
(SAM. 1981). Research has also indicated that. in pesticide manufacturing 
and repacking industries in Malaysia. there is little effective protection 
against toxic chemicals for factory workers: 
• At pesticide factories in the Klang Valley area. workers are not pro-

vided with adequate protective clothing. In one factory. workers were 
not provided with face masks or respirators when working with 
powder and volatile liquid chemicals. They are. however. provided 
with gloves. 

• Workers from a factory which supplies the fungicide thiram (wett-
able powder) complained of body itch. even from a small amount of 
powder on their skin. 

• The liquid herbicide dalapon (Dowpon) is packed by workers at a 
company in Shar Alam. They are provided with face masks but they 
say the masks are not effective as they can still smell the chemical and 
suffer from dizziness after long hours at work. 

• At Wesco Chemicals in Kepong, where pesticides imported in bulk are 
repacked, workers are not provided with uniforms. safety shoes. 
gloves or face masks. 
In a major survey of plantation workers on 30 rubber and oil palm 

estates. SAM found a large number of workers suffering from the after-
effects of prolonged exposure to pesticides. In Glenmarie Estate in Selangor. 
20 women workers were suffering from skin disease and nose bleeds attri-
buted to constant exposure to weed-killers and fertilizers. Nine were badly 
affected. with toe and finger nails dropping off. 

In big plantations. management decides on the nature. dosage and fre-
quency of application of pesticides. Plantation workers are illiterate and 
ill-informed and often become victims of a system which places more 
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emphasis on profit than on their health and well-being. The following 
deficiencies were found in the survey: 
• No protective clothing whatsoever is provided. 
• Workers who spray herbicides suffer from skin irritation and other 

skin diseases. 
• Laborers are not given proper medical care. being examined only once 

a year or not at all. 
• No adequate facilities are provided for workers handling herbicides to 

wash themselves before eating. 
• No training or information is provided to laborers on the dangers 

posed by the chemicals used. 
• Herbicide-contaminated clothing is washed together with the family's 

other clothes. 
• Workers use empty pesticide containers and bottles to store water. 

cooking oil and other consumables. 
• On some plantations. the management instructs its workers to take 

care of their own spraying pumps and workers normally take the 
pumps home where they may be within the easy reach of children. 

• On most estates spraying is done by girls and women. and in some 
cases by pregnant women. A spray pump normally contains four gal-
lons of water and in one day they will carry at least 20 loads of her-
bicide. 

• On many estates dangerous chemicals are kept close to food. 
There is evidence that paraquat poisoning is becoming unacceptably 

common in Malaysia. In a study of 30 cases in the Kuala Lumpur General 
Hospital between 1978 and 1979. there were 27 deaths and three survivors 
(Chan and Cheong Izham. 1982). Deaths occurred from five hours to 22 
days after ingestion. with a mean survival time of five days. Indians. who 
comprise the main workforce on the estates. were the predominant racial 
group in paraquat poisoning cases (67%). The report called for the 
dangerous habit of decanting paraquat into unlabeled. common household 
bottles to be made illegal by law. 

The Deputy Agriculture Minister has stated that paraquat need not be 
banned because it is cheap and effective. However. the Health Ministry has 
stated that it is concerned about the use of paraquat as there have been 
more than 300 cases involving paraquat poisoning. of which more than a 
third were fatal. 

Wong Kieng Keong (1981) has shown that the levels of pesticide resi-
dues in the blood of the general population of Malaysia are much higher 
than in the general population in the United States of America. 

Another study (Choy. 1981) revealed that Malaysians could have 
three to eight times more DDT in their blood than Americans and that DDT 
levels in the blood serum of spraymen in the Malaria Eradication Program 
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is between six and ten times higher than that found in other Malaysians 
(whereas levels of organochlorine insecticides were similar in spraymen and 
the general population, suggesting that both have similar sources of intake 
of other organochlorine insecticide residues. presumably from food). 
Twelve organochlorine insecticides were identified and quantified, including 
HCH, aldrin. dieldrin. heptachlor epoxide and DDT. These findings support 
earlier comments on the extent of pesticide pollution in Peninsular Malay-
sia and the weakness of present controls on the use of organochlorine insec-
ticides. 

Many government officials appear unaware of the pesticide problem. 
The Secretary General of the Ministry of Agriculture. recently recom-
mended that farmers should employ preventive measures such as spraying 
three to four times during the life cycle of a crop with different chemicals 
each time. Such an approach is contrary to the principles of integrated pest 
management (which the Ministry of Agriculture professes to support) and 
may promote the development of pest resistance to pesticides. 

Pesticides and Pest Resistance 
Indiscriminate spraying of pesticides has favored the selection of resis-

tant strains of pests and the outbreak of plant pests on an epidemic scale. 
This is a relatively new phenomenon which emerged largely after 1976. 
Over the past few years, rice crops have suffered the following pest infesta-
tions: 
• In July 1977. a brown plant hopper (BPH) (Nilaparvata lugens) epi-

demic in Tanjung Karang. Selangor caused the destruction of 8,000 ha 
of rice ready for harvesting. A further 648 ha was burnt to prevent 
BPH from migrating to neighboring fields. 

• In January 1978. insecticides failed to stop BPH from destroying more 
than 40 ha of padi fields in Southern Kedah. 

• In June 1979. despite widespread use of pesticides, BPH destroyed $2 
million worth of crops in Kedah. 

• $5 million worth of rice was lost during the 1981/82 growing season 
due to the Malayan black rice bug (Scotinophara coarctata), and 
another $3 million worth due to the tungro disease known as Penyalcit 
Merah. 

• In 1982, 39,000 ha of rice were attacked by eight major pests and 
diseases. including BPH. white-backed plant hoppers. tungro. rats. leaf 
folders. black rice bugs. rice stem borers. rice grain suckers and blasts. 
Losses were estimated at $31 million. and tungro alone accounted for 
losses of $24 million. Agricultural officers advised farmers to bum 
affected fields. 

• In 1983, the same pests attacked 38,000 ha of padi land, causing an 
estimated loss of $23.2 million. $14 million of which was due to 
tungro. 
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• By 1983. padi planters in the Muda agricultural region were expected 
to lose $25 million every season if the tungro disease is unchecked. 
In 1984 agricultural officers advised farmers to stop irrigating their 

fields so that the disease-carrying green hoppers (Neplwtettix apicalis) 
would be deprived of breeding grounds. Muda district authorities who had 
previously combated pest infestations by the application of pesticides, 
stated that the use of chemicals on the scale required would be unsuitable. 
because of potential side-effects on people. 

In public health. pesticides such as dieldrin, HCH. DDT. malathion 
and pirimiphos methyl have figured prominently in malaria and filariasis 
eradication programs. According to an Institute for Medical Research 
report. two strains of mosquito have developed resistance to dieldrin and 
HCH. one as a result of household spraying of dieldrin against adult 
mosquitoes. In this strian. resistance to dieldrin was about 100 times more 
than that prior to treatment in both adults and larvae; resistance to HCH in 
larvae was about 20 times more. while resistance to DDT was slight. 

A recent WHO report states that 51 species of anopheline mosquito 
have developed resistance to one or more insecticides; 34 are resistant to 
DDT; 47 to dieldrin; 30 to both DDT and dieldrin; 10 to organophosphate 
insecticides. 

There is further evidence that several common Malaysian pests are 
beginning to develop multiple and cross resistance to a variety of pesticides. 
For instance. in the Cameron Highlands the diamond back moth Plutell.a 
xylostella. has developed resistance to both organophosphates and carba-
mates (although only the former have been widely used). The develop-
ment of resistance has prompted farmers to use extremely toxic unre-
gistered pesticides which have been smuggled into the country or to mix 
pesticides to boost their effectiveness. 

It is regrettable that the situation has been allowed to deteriorate to 
the point where Malaysian farmers are suffering severe crop losses and also 
endangering their health and safety by the excessive use of pesticides. 
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10 
Marketing Of Pesticides In Pakistan In 
Relation To Legal And Other Controls 

Mushtaq Ahmad 

INTRODUCTION 
In Pakistan more than 70% of the population derives its livelihood 

directly or indirectly from agriculture. The crop area is about 40 million 
acres (Ma). the major crops being wheat (18.2 Ma). cotton (5.4 Ma). rice 
(4.9 Ma). grams (2.3 Ma). sugarcane (2.2 Ma). maize (1.9 Ma) and fruit 
(0.9 Ma). More than 60% of the pesticides used are applied to cotton. about 
10% to rice and the remainder is primarily used on sugarcane. fruit. veget-
ables and grain legumes. 

In Pakistan, prior to January 1980, pesticides were marketed almost 
entirely in the public sector. After importing pesticides. the government 
handed over a small portion to the private sector for sale to farmers. Most 
were sold to farmers by the government itself through its own outlets. 
There were heavy subsidies on pesticides. up to 75% on granules and 50% 
on emulsifiable concentrates, dusts and wettable powders. Free aerial 
spraying was organized. particularly on cotton and sugarcane crops. by the 
central government using its own aircraft. In order to streamline plant 
protection in the country the government withdrew the subsidy in Febru-
ary 1980 and transferred the importing. distribution and marketing of agri-
cultural pesticides to the private sector who welcomed this change and 
immediately set up their own distribution network. The consequence of 
this has been a considerable increase in the use of pesticides as shown in 
Table 10.1 (Anon, 1985). Between 1981 and 1984. the money value of 
pesticide sales increased five-fold while the quantity of active ingredient 
only trebled. The government has retained control of the import and use 
of pesticides in public health. 

The insecticide market is presently dominated by the pyrethroids 
which constituted about 45% of sales in 1984. Organophosphorus insecti-
cides captured 39% of the market. carbamates 4% and chlorinated hydro-
carbons 9% during 1984. Apart from small quantities of HCH and DDT. 
which are manufactured locally. all pesticides are imported. mainly from 
Switzerland. Germany. the Netherlands. Japan, USA and Italy. 
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TABLE 10.l 
The increase in pesticide use from 1981-1984 

Year 

1981 
1982 
1983 
1984 

Quantity of pesticide 
used (tons a.i.) 

905 
1320 
1756 
2600 

Market value 
(million Rupeest) 

225 
345 
626 

1200 

t Current exchange rate: 16 Rupees to the US Dollar. 

THE MARKETING SYSTEM FOR PE8TICIDES 
The marketing of pesticides is in the private sector in Pakistan. except 

for one province, Baluchistan. where pesticide use is less than 2% of the 
total national consumption. This province is mostly desert and hilly. with 
little cultivation in the scattered communities. Fearing that the private sec-
tor could not supply such a distant area because of the small amount of 
business. the provincial government imports and sells pesticides to farmers 
through its own outlets. In the remaining three provinces. Punjab. Sind 
and North West Frontier Province. the private sector plays a full role in 
making pesticides available to farmers. There are approximately 34 distri-
butors in these provinces. 

Each distributor has a network of dealers in all the provinces. located 
in strategic areas. The distributors have established storage points in 
different parts of the country which supply pesticides to the dealers. Each 
distributor has technical staff to give advice to dealers and farmers on the 
correct use of pesticides. Technical information leaflets on the correct use 
of pesticides and their dosage rates for different crops are provided free in 
the local language. Pesticide promotion to increase the use of pesticides. is 
organized through television. radio. newspapers. demonstration plots and 
farmers' meetings. 

LEGAL AND OTHER CONTROLS 
Pesticides are controlled in Pakistan by various restrictions. advice 

and laws issued by the government regarding registration. import and sale 
of pesticides. 

Registration 
The foremost control on pesticide marketing is that no pesticide can be 

sold unless it is registered under the Agricultural Pesticides Ordinance 
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(Anon. 1971) which states that "No person shall import. manufacture. for-
mulate. sell. offer for sale. hold in stock for sale. or in any manner adver-
tise any brand of pesticide which has not been registered in the manner 
herein after provided: Procedures are laid down in the ordinance for regis-
tering a pesticide. and the conditions to be fulfilled are specified on the 
application form. These conditions are similar to those in other developing 
countries. but not as stringent as in western countries. If one fulfills the 
following legally-based conditions. a pesticide can be registered within two 
years: 
i) the brand is not such as would tend to deceive or mislead the pur-

chaser with respect to the guarantees relating to the pesticide or its 
ingredients or the methods of its preparation: 

ii) the guarantee relating to the pesticide or its ingredients is not the same 
as that of any other registered brand by the same manufacturer or is 
not so similar thereto as to be likely to deceive; 

iii) it is effective for the purpose for which it is sold or represented to be 
effective; 

iv) it is not generally detrimental or injurious to vegetation. except weeds. 
or to human or animal health. when applied according to directions. 
In order to satisfy themselves that the above conditions are met in 

letter and spirit. the government have specified procedures in the Ordi-
nance. As on 31 December 1984. 147 pesticides have been granted registra-
tion. 57% being insecticides. 18% fungicides and 14% herbicides. 

Label Requirements 
In Pakistan. most emphasis is put on meeting increasingly detailed 

label requirements: by 1984. the following requirements had to be met on 
every pack of pesticide for sale: name of product; name and address of 
manufacturer or formulator or the person in whose name the pesticide is 
registered; net contents; date of manufacture; registration number; date of 
test; normal storage stability; name and percentage by weight of active 
ingredient and total percentage by weight of other ingredients: the words 
"keep out of reach of children"; the word "DANGER"; the word "POISON" 
in red on a contrasting background; a picture of the skull and crossbones: a 
statement on antidotes: direction to call a physician immediately in case of 
poisoning; directions for use; directions to destroy empty containers and 
bury them in the ground; expiry date: retail price: batch number: any other 
information useful for farmers such as dosage per acre or per unit of water 
for different crops. plants etc.; the words "only for agricultural use"; circle 
color code according to the LD50 and one of the following four explana-
tions. as applicable: a) Extremely Toxic (Restricted); b) Highly Toxic; c) 
Moderately Toxic or d) Toxic. 
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Lo.bel Integrity 
The Registration Authority of Pakistan have coined the phrase 'label 

integrity' and have circulated the following directions on pesticide labeling: 
i) the label should not describe a product by such terms as 'safe', 'harm-

less', 'non-toxic', 'non-poisonous' or 'non-injurious' in respect of risks 
to humans or animals. either with or without such qualifying phrases 
as 'when used as directed'; 

ii) there should be no use of superlatives concerning a product. for exam-
ple 'the best'. 'most effective', or 'superior control' or 'unrivaled': 

iii) the technical information on recommendations for use of a product 
should be clear and specific: 

iv) there should be no false. unjustifiable or potentially misleading state-
ments on the label as to the name. origins. constituent. composition. 
effectiveness. safety or other attributes of the product: 

v) practical advice should be included on methods of preparing and using 
the product. for example opening. measuring. mixing. agitation: 

vi) warning should be given. where necessary. of the time interval which 
must be allowed before sowing or planting a repeat or following crop; 

vii) any special recommendations on storage conditions for the containers 
and product should be included. 

Control of Pesticide Imports 
Even registered pesticides are not freely importable. All provinces 

have set up expert committees consisting of government officials and 
representatives of trade and industry to scrutinize the indents of distribu-
tors and make recommendations to the Chief Controller of Imports for the 
granting of an import license. on the basis of which a pesticide can be 
imported into the country. 

A distributor has to submit his requirements for a registered pesticide 
to the Expert Committee of the respective province. supply its recommen-
dations to the Chief Controller of Imports. and include the following infor-
mation: name of pesticide: formula of the pesticide; packing; name of 
manufacturer: quantity: source of supply; photocopy of the certificate of 
registration: retail selling price: a copy of the label. 

Similar requirements must be met for the import of active ingredients 
of a pesticide for local formulation within Pakistan. It is evident from the 
above that there should be no secrecy about the quantities of pesticides 
imported. their import price or source of supply. 

Sales Reports 
All distributors are required to submit quarterly sales reports to the 

province authority. giving the following information: name of pesticide: 
unit: opening balance. quantity and value: fresh arrivals. quantity and 
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value: grand total. quantity and value: quantity sold, quantity and value: 
balance on close of the quarter. quantity and value. 

Submission of Indents for Import 
Similarly. the following information is required regarding the utiliza-

tion of import licenses: date on which the indent was submitted to the pro-
vincial government: recommendations of the provincial government: date 
on which the firm applied for the license: grant of import license by Chief 
Controller of Imports and Exports: date of license: shipment schedule. 

Sale 
There are many government restrictions and controls on the sale of 

pesticides. Every distributor has to be registered with the Provincial Agri-
culture Department before being allowed to market pesticides in the pro-
vince. The following information has to be provided in the application: 
name and address of firm: whether the firm is Public Limited or Private 
Limited: photocopy of registration under Companies Act and income tax 
registration number: registered head office: foreign and/or Pakistani invest-
ment shares: capital: annual turnover: bankers and auditors: type of busi-
ness and commodities which the firm deals in at present; experience in pes-
ticide marketing and pest control operations in the country: number and 
names of technical sta1f together with their qualifications and experience: 
names. qualifications and experience of distribution agents and particulars 
of sales depots in each district of the country: number and type of plant 
protection equipment available: pesticide formulation and packing facilities: 
storage facilities for pesticides with full particulars: transport facilities for 
pest control and other agricultural work in the country: whether already 
registered as pesticide distributor in any other province and when the 
present agreement is to expire. 

According to the latest instructions from the government. dealers in 
pesticides are also required to be registered with the provincial govern-
ments .. If a dealer is selling pesticides from more than one distributor. a 
separate registration is required for each distributor. The provincial 
governments are insisting that distributors of pesticides must have some 
sales points in the less accessible areas in the arid zone of the country. 
where few crops are cultivated, on a limited acreage and hence demand for 
pesticides is extremely small. Marketing pesticides in such areas is 
unprofitable. 

Quality Control. 
The government has appointed inspectors who have power to check 

the quality of pesticides. An inspector may. within his local area, enter any 
premises where pesticides are kept or stored. whether in containers or in 
bulk. by or on behalf of the owner (including premises belonging to a 
bailee. such as a railway. shipping company or any other carrier) and may 
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take samples for further examination. No compensation will be payable for 
a reasonable quantity taken as a sample. Where an inspector takes a sam-
ple of pesticide for testing or analysis, he must intimate this purpose in 
writing in the prescribed form to the person from whose possession he 
takes it. Also in the presence of this person. he must divide the sample into 
three portions. effectively seal and suitably mark the same. and permit him 
to add his own seal and mark to all or any of the portions. 

Where the pesticide is made up in small volume containers. instead of 
dividing a sample as above, the inspector may take three containers. after 
suitably marking them and, where necessary, sealing them. This also 
applies if the pesticide is likely to deteriorate or be otherwise damaged by 
exposure. 

The inspector should leave one portion of a sample so divided. or one 
container. as the case may be, with the person from whom he takes it. Of 
the other two. he will send one portion or container to the government 
analyst for testing or analysis. and the other portion or container to the 
central government. 

The government analyst to whom a sample of any pesticide has been 
forwarded by an inspector will deliver to him a signed report of the result 
of the test or analysis. 

Price Control 
The government authorities have so far allowed a free hand to trade 

and industry when setting the price of pesticides to the user. but pressure 
has been mounting against the increase in prices over the last few years. 
The government's contention is that the mark-up on the price of a pesticide 
should not exceed 80% of its cost and freight (C&F) Karachi value. The 
Federal Pesticide Committee was constituted by the government in 1980 to 
implement the decisions of the cabinet regarding the new agricultural policy 
of transferring the marketing of pesticides from the public to the private 
sector and they have reviewed the price structure of all pesticides. For 
those pesticides whose increase in price exceeded the limit of 80% of C&F 
value. explanations and justifications were called for from the distributors 
concerned. The position was adequately explained and justified but the 
government do not appear to have been satisfied. Consequently the whole 
question of the sale price of pesticides has been referred to the Agricultural 
Price Commission which will review the position and report its recommen-
dations regarding the appropriate price level of pesticides to the 
government.after which a final decision will be taken. 

Environmental and Health Controls 
In addition to the above mentioned controls and constraints on the 

marketing of pesticides. there are at times objections from environmental-
ists and those with an interest in wildlife. regarding excessive and improper 
use of pesticides. particularly in areas near fish ponds. beekeeping farms 
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and wildlife parks. The problem is not yet acute but as a result of the 
Bhopal tragedy in India several social organizations. government depart-
ments and enlightened individuals have expressed fears about the ill-effects 
of pesticides. The press has also taken an increasing interest in this matter. 
Until now the government has not fixed residue tolerances for pesticides. 
nor is any license needed for applicators who handle extremely toxic pesti-
cides. as is required in many western countries. 

IMPLEMENTATION PROBLEMS 
The controls on marketing of pesticides in Pakistan. particularly the 

label requirements. seem exhaustive and very useful on paper. but in actual 
practice these are not always implemented according to the letter and spirit 
in which they were constituted. The label requirements are often printed 
in English. which most users cannot read. 

The registration procedure also takes a very long time. A pesticide is 
seldom registered in less than three years. Sometimes registration is delayed 
by petty objections by the Registration Authorities. 

As quality control laws and regulations are not being properly imple-
mented, the farmer is at the mercy of manufacturers with regard to the 
quality of the pesticides. On the other hand manufacturers have to spend a 
Jot of time obtaining permission from the government for the import of 
pesticides to Pakistan. 
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11 
Pesticide Flow And Government Attitude 
To Pests And Pesticides In Kwara State, 
Nigeria 

Oluwayomi D. Atteh 

INTRODUCTION 
In the last few decades, efforts to increase food production in the third 

world have drastically changed traditional agriculture. Machinery. fertiliz-
ers. pesticides and improved varieties of crops have been introduced. The 
green revolution has spawned massive importation of pesticides, and there 
is a growing concern about the potential harmful effects of intensive use of 
these chemicals (Bull. 1982; Goldman, 1982; Napompeth. 1981). Experi-
ence in the U.S .. Great Britain and other countries where pesticides have 
been used extensively should alert third world countries to their potential 
hazards. · 

Atteh (1984) described the perceptions of pests and pesticides of 
Nigerian farmers. The present paper is part of a national study and reports 
on the distribution and use of pesticides in Kwara State, Nigeria. 

This paper describes sources. types and distribution of pesticides 
within K wara State and examines government quality control policy and 
awareness of potentially harmful side-effects of pesticide use. Kwara. in 
west central Nigeria, was one of the 19 states in Nigeria created in 1976. It 
is predominantly guinea savanna in the 'middle belt'. with forest to the 
south and open grassland to the north (Ireland. 1962). 

The State occupies 60.388 sq km. 7% of the land area of Nigeria. 
According to the 1963 census it had a population of 1. 7 million and it was 
estimated to have 2.5 million by 1977 (Ministry of Finance and Economic 
Development. 1978). It is divided into 12 Local Government Areas. Its 
capital is llorin (estimated population 350.000). Over 65% of the labour 
force was. until recently. engaged in agriculture with the major crops being 
yam. sorghum. cassava. maize. beans. melon. okra. pepper. soybean. potato. 
cocoa and coffee. Farming is typically done by small-scale peasant farmers 
whose farms average 1. 7 ha and are fragmented into many plots. In the 
past 15 years. the oil boom has enhanced the non-agricultural sectors of the 
economy. drawing the labour force away from agriculture. Most people in 
the 15-35 year age group now live in urban centers. depleting the farm 
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labour force (Atteh. 1980: 1984: de Vos. 1975). 
In the past ten years, K wara State Ministry of Agriculture and 

Natural Resources (SMANR) has mounted a strenuous campaign to 
encourage the use of chemical pesticides to increase crop yields (Atteh. 
1984). Radio. television, cinema and pamphlets have been used in the cam-
paign. Many traditional pest control methods employed by farmers in this 
area (Atteh. 1984) have been displaced by chemicals. 

PESTICIDE PROVISION AND DISTRIBUTION IN KW ARA STATE 
Information was collected by interviewing the following: SMANR 

officials responsible for pesticide distribution and recommendations: agents 
of major pesticide manufacturers and retailers: and 120 farmers and heads 
of households selected at random. Interviews were conducted in 1983 and 
1984. 

Sources and Types of Pesticides 
Several parallel systems of pesticide distribution exist. as indicated in 

Figure 11.1. Agricultural pesticides are distributed by both government and 
private sources. K wara SMANR purchases pesticides or receives them 
through aid donors and then distributes them to farmers. Private firms 
also sell directly to farmers. Non-agricultural pesticides. used mainly 
against household pests. are usually provided through commercial channels. 
However. the Ministry of Health provides some pesticides for the control of 
public health pests. 

The SMANR obtains agricultural pesticides from three primary 
sources: 
Pesticide companies - Ciba-Geigy through its local subsidiary Swiss Nigeria 

Chemical Company Limited: a local subsidiary of ICI. Chemical and 
Allied Products (Nigeria) Limited: and Dizengoff. These companies 
have local agents and offices throughout Nigeria who advertise and sell 
their products and lobby infiuential government officials. K wara 
SMANR deals with companies through its agents based in llorin. 

Federal. agency - the Pest Control Division of Nigeria's Federal MANR 
(FMANR) has agricultural pest control programs in all states. The 
FMANR purchases pesticides in bulk and distributes them to SMANRs 
annually or twice a year. The kinds and quantities of pesticides 
issued to each state depend op availability of materials. and outbreaks 
of specific pests. The FMANR issued the following pesticides to 
Kwara SMANR in 1983 and 1984: endosulfan. fenitrothion. pirimi-
carb, coumatetralyl. "Pernithrothion', 'Metrab'. trichlorfon, MCP A. 
ethiofencarb, monocrotophos, aluminum phosphide. phosphamidon, 
malathion, propoxur. thiram, alachlor. tetrachlorvinphos. The 
SMANR officials interviewed said they had little control over the 
kinds of pesticides the FMANR issues. cannot determine in advance 
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when the materials will arrive and often receive no information con-
cerning toxicity or application procedures for the pesticides. 

Nigerian Comnwdity Marketing Boards (CMBs) - these Boards purchase 
bulk quantities of various agricultural products. including pesticides. 
which the SMANRs distribute to farmers. The SM.ANR has little con-
trol over what pesticides the CMBs issue or the time of issue and may 
not receive information on the toxicity of the materials. 
Recently. a few retail shops have opened. selling pesticides produced 

by the three companies listed above. In July 1984, there were ten such 
shops in llorin and 12 in eight of the remaining 11 Local Government Area 
(LGA) headquarters. However. most farmers are in areas remote from 
shops and rely on the SMANR for pesticides. 

The SMANR generally restricts its pesticide purchases to the following 
products (amounts purchased in 1982, if available. are shown in 
parenthesis): 
Herbicides - paraquat (34.019 litres). general purpose contact weed killer: 

atrazine (52.480 litres). for use on cereals: prometryne (3.750 kg). for 
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use on yam. cassava and potatoes: thiobencarb. for use on rice: pro-
panil. for use on rice. 

Crop insecticides - dieldrin (Dieldrex 20) (1.463 litres). for use against 
termites: 'Kokotien· (1.141 litres). for use against grasshoppers: aldrin 
dust (5,000 kg). for use against termites. crickets and other soil 
insects affecting yam seed stock: 'Damfin · (2.000 kg): aluminum phos-
phide. for protection of stored cereals. 

Pesticides for Livestock - the SMA..1'TR"s Veterinary Division distributes the 
following major pesticides (data on amounts unavailable): coumaphos 
(Asuntol) and dioxathion (Delnav OFF) for control of ticks. lice and 
fleas; malathion: benzyl benzoate (Ascabiol): ivemacetin (lvomec) for 
control of external and internal parasites; griseofulvin (Griseolfin) for 
control of ringworm. 
In addition. the FMANR Pest Control Division applies large quantities 

of DDT (75% wettable powder) and dieldrin to vegetation along cattle 
trails to control tsetse fly. the vector for trypanosomiasis. and proved 
infested bushes. DDT and dieldrin. applied to pools of stagnant water. are 
also used in the campaign to eradicate malaria. 

Because of its inadequate budget and a low demand from farmers. the 
SMANR did not directly purchase any pesticides in 1983 or 1984. In 
October 1984 more than 60% of the pesticides purchased in 1982 had still 
not been distributed. 

Pesticide lJi,stributi.on System 
Figure 11.1 shows the system of pesticide distribution in Kwara State. 

Ninety five percent of those respondents who used pesticides listed the 
SMANR as their source. chemicals being given to farmers on request. 

Each of the 12 LGA headquarters has an agricultural officer supervis-
ing the extension agents and field stations. The number of extension officers 
and field stations ranges from 15 in Oyun to over 50 in Ilorin and Oyi. 
Each extension officer serves about 1,000 farmers in Kwara State and most 
farmei:s have access to an extension agent. The agents serve as advisers on 
all agricultural matters including pests and pesticides. They recommend 
specific pesticides to combat pest problems and teach farmers how to use 
them. 

Pesticides purchased by the SMA~ are sold to farmers at subsidized 
prices (usually one third cost price). while those donated by the FMANR 
and CMBs are distributed free of charge to farmers. If a major pest out-
break occurs. the SMANR may ·intervene and apply pesticides free of 
charge. For example. outbreaks of rinderpest in llorin. Edu and Borgu 
LGAs in 1982 and 1983 and of the grasshopper Zonocerus variegatus in Oyi 
LGA in 1982 were considered state emergencies. with chemical control 
being provided free. 
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Quality Control and Awareness of Hazards 
SMANR officials rely on information provided by pesticide labels and 

distributors to determine the ingredients of the materials issued by the 
FMANR. The SMANR is not equipped to conduct independent analyses. 
Inspection of SMANR stores. and comments from SMANR personnel. 
revealed that many stored pesticides had exceeded their expiry dates or the 
expiry dates were not given on the containers. 

The study also revealed that many SMANR personnel are unaware of 
the hazards presented by pesticides. The local field personnel of SMANR 
were generally much more aware of the potential hazards than higher 
SMA~R officials. The latter reported that they depend on the FMANR and 
Federal Ministry of Health to ensure that the pesticides received are of good 
quality and relatively safe to use. 

Until recently SMANR provided overalls. boots. gloves and soap to 
those using dieldrin. DDT and certain other pesticides considered poten-
tialJy hazardous. However. because of the recent financial crisis in Nigeria. 
these safety materials are no longer issued. SMANR field personnel report 
that. as a result. pesticide-related health problems. e.g. eye irritation. nose 
bleeding. stomach aches. diarhoea and skin disorders have increased among 
pesticide users. 

Forty-six residents in the Ilorin area in 1983 were hospitalized as a 
result of mistakenly drinking or eating pesticides. In many villages some 
infections and diarhoea have been attributed to eating food that had been 
stored in used pesticide containers. Two children were hospitalized with 
serious burns in April 1984 in Kabba because they threw empty "Sheltox' 
containers into a fire. 

Non-Agricultural Pesticides 
The study showed that pesticides were very popular among house-

owners for the control of household pests such as mosquitoes. cockroaches. 
mice. ants and flies. Over 15 brands of household insecticide were available 
in local markets. the most common being 'Sheltox'. 'Mobil'. 'Gammalin 20'. 
'Detol' and DDT. They could be purchased in most shops and gasoline sta-
tions. and were also sold in street markets. 

CONCLUSIONS 
K wara State does not effectively control the distribution and use of 

pesticides. Inferior quality pesticides and products banned in their coun-
tries of origin can therefore find their way easily into the state. 

The majority of pesticide users in the state are illiterate peasant 
farmers who are unable to read pesticide labels for information such as 
recommended dosage. application procedures or safety precautions. Even 
those who can read may be using pesticides from containers without labels. 
Further. SMANR officials may not be qualified to advise on correct use and 
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safety procedures. 
To combat these deficiencies. K wara State should develop pesticide 

regulatory and improvement programs that include laboratory facilities and 
properly trained staff to monitor pesticide quality and ensure safe practices. 
All pesticide labels and instructions should be given in the major local 
languages. 

In addition. the state and university personnel should carry out edu-
cational programs. using farmer demonstrations. radio and newspapers to 
encourage safe use of pesticides. The training should also encourage 
integrated pest management strategies. 
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12 
Instability In Agroecosystems Due To Pesti-
cides 

C.B.S.R. Sharma 

INTRODUCI'ION 
It is estimated that over four million chemicals exist. with a few 

thousand added annually. to which man and other biota are exposed in the 
workplace. as residues in food or as general environmental contaminants. 
Toxicity to genetic material is a potential effect of these chemicals (Crow. 
1983) and may occur at the gene. chromosome and/or genome level. result-
ing in mutagenicity. clastogenicity or turbagenicity. together constituting 
genotoxicity. In man this leads to carcinogenesis. teratogenesis and herit-
able diseases. adding to the social burden (Figure 12.1). 

It is proposed here that the genotoxicity of pesticides is a potential 
threat to the stability of agroecosystems causing mutations. directly or 
indirectly. gradually or suddenly. and such pollution by imperceptible 
mutations may alter the delicate balance of the ecosystem. 

EVIDENCE FOR GENOTOXICITY 
Kurinnyi and Pilinskaya (1974) estimated that there were 800 indivi-

dual pesticides. only 17% of which had been investigated and. of these. 70% 
were genotoxic in one or more systems. Ridgeway et al. (1978) estimated 
that there were 50,000 formulations of 1.500 basic chemicals. Khil-
chevskaya (1980) assessed the former at 100.000 and the latter at 900. 
claiming that 120 pesticides. out of 240 studied. were genotoxic. Consider-
able evidence has accumulated on the genetic effects of pesticides on various 
organisms (Fleck and Hollaender. 1982). Approximately 50% of all studies 
were on plant systems. 

Direct Evidence 
In studying components of agroecosystems. ploidy variations. muta-

tions and cytogenetic abnormalities have been shown to occur in a variety 
of grain crops (Liang et al.. 1967; Behera et al.. 1982). Fertility losses in 
sorghum have also been recorded (Liang et al .. 1967). Chlorophyll deficient 
mutations have been reported in barley used as an experimental system 
(Panda and Sharma. 1979). Resistance to herbicides has occµrred in both 
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crop plants and weeds (Grignac. 1978). Weeds with genotoxic manifesta-
tions have also been recorded from fallow lands with a history of herbicide 
application (Tomkins and Grant. 1976). 

Genetic changes in rodents in Vietnam have been attributed to herbi-
cide sPrays (Orians and Pfeiffer. 1971). United Nations Environment Pro-
gram (UNEP) has recorded seven species of rodent resistant to rodenticides, 
including Rattus rattus and R. norvegicus. The Food and Agriculture 
Organization (FAO) estimated 182 strains of insect and mite to be resistant 
to pesticides in 1965, increasing to 364 by 1979. Approximately 223 agri-
cultural pests have developed resistance to nine major groups of pesticides. 
Cotton leaf worm developed resistance to ten insecticides during 1961-
1976. in Egypt. The World Health Organization (WHO) has estimated that 
the number of ,resistant mosquitoes and other arthropods increased from 
102 to 121 during 1968-1976. Resistant plant pathogens were negligible in 
1965, but increased to 35 species after the introduction of systemic fungi-
cides and the acceleration of herbicide use. The genetic bases of this resis-
tance are well established (UNEP. 1979). 
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A high incidence of mutations among organisms lower on the evolu-
tionary scale is indicated by a reyiew of pesticide effects on microbes. 
although literature specifically related to mutations is very meagre 
(Simon-Sylvestre and Fournier. 1979). 

In India. following the green revolution. several pests increased in 
importance. A minor disease. Karnal Bunt, became a major one on wheat; 
yellow and brown rust assumed epidemic proportions in the high yielding 
varieties of wheat; gall midges. tungro virus. bacterial blight and brown 
plant hopper became major pests of rice. Possible explanations are that 
pests are evolving new strains or that the crop varieties are losing their 
resistance. under the influence of chemical applications. both factors being 
under genetic control and therefore inherited. 

Indirect and Circumstantial Evidence 
The possibility that microbes and mammals respond to pesticides in 

the same way as do plants is supported by concordance estimation from the 
published literature. Nearly 80% concordance has been found between 
plants on the one hand and microbes and mammals on the other (Sharma. 
1982). Allowing for differences in rates of exposure. this implies that biota 
in the agroecosystem may be under genetic stress from pesticides to the 
same extent as experimental plant systems. 

Natural vegetation in habitats receiving industrial effluents showed 
genotoxicity (Klekowski and Levin. 1979). Similar results were obtained 
when tester strains were used as monitors (Plewa and Gentile, 1982). 
Genetic abnormalities have also been found in pesticide workers (Yoder et 
al.. 1973). In Handigod'Q. Karnataka State. India. about 600 people have 
been affected by a variety of bone degenerations during the last eight years. 
The effects are found even among infants and include dwarfism. Consump-
tion of crabs and fish from paddy fields receiving insecticides is epidemio-
logically linked to these disorders. Similar events on a lesser scale have 
occurred in other parts of Karnataka State. 

CONCLUSIONS 
Slow and imperceptible changes may occur in the biota of an 

agroecosystem under pesticide stress. Pesticide inputs are low in those 
tropical ecosystems which are most rich in biota. but their use is increasing. 
Indications of the breakdown of agro-ecosystems may be: crops are becom-
ing more susceptible to pests; pests are developing resistance to pesticides. 
Chemical inter-actions between pesticides and fertilizers may lead to new 
and more toxic compounds. Natural fertility of the soil due to microbes 
may be depleted. The breeding system of the crop may be modified. Habits 
and habitats of useful organisms may be altered. affecting host-parasite 
predator-prey relationships. 

Various factors could either accelerate or retard the development of 
genetic stress from pesticides. and knowledge of these modera~ing factors is 
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fragmentary. Overdosing with pesticides is a potential accelerating 
in:O.uence. while pesticide adulteration diminishes effectiveness against the 
target species. leading to the evolution of new strains. Many pesticides 
contain noxious impurities (Grant et al.. 1976). If genotoxic pesticides are 
residual in nature they pose a long term hazard in food chains. to an extent 
dependent on the chemical's half life. Plants may also activate nongeno-
toxic pesticides into mutagens (Plewa and Gentile. 1982). Degradation gen-
erally removes the hazard. but can generate more dangerous compounds as 
in the case of di:O.ubenzuron and 1.2-dibromoethane (Scott et al.. 1978). 
Dilutents. adhesives. adjuvants and wetting agents are generally considered 
genetically inactive. 

Developing a proper perspective on imperceptible mutation pollution 
by pesticides in agroecosystems. with ramifications through the food chain. 
is a necessary part of environmental monitoring for pesticide hazards. 
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PART II 
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AT THE COMMUNITY LEVEL 



13 
Philippine Rice Farmers And Insecticides: 
Thirty Years Of Growing Dependency And 
New Options For Change 

P.E. Kenmore, J.A. Litsinger, J.P. Bandong, A.C. San-
tiago and M.M. Salac 

INTRODUCTION 
For the last thirty years, Philippine rice farmers have used more and 

more insecticides, despite receiving neither higher yields nor profits. Since 
studies began in farmers' fields in 1976, yields and profits have not 
significantly increased yet over 90% of farmers now use insecticides on 
every crop; they perceive them to be essential and act accordingly. This 
paper discusses how Philippine rice farmers came to depend on insecticides. 
whether this dependency is needed to keep up their rice production or 
income. and how since 1974. they have begun training for self-reliance in a 
practical alternative. integrated pest management (IPM). 

GROWTH OF INSECTICIDE DEPENDENCY 
Changes in insecticide use among Philippine irrigated rice farmers 

from 1954-1984 are shown in Figure 13.1. Irrigation makes two rice crops 
a year possible. Whilst only about one third of Philippine rice land is well 
irrigated. this portion produces over two thirds of the rice in any given 
year. Insecticide use in the early 1950's was very low, but the next decade 
saw a sharp rise so that in 1965 before the release of the first green revolu-
tion variety. IRS. about 60% of irrigated rice farmers were using insecti-
cides. 
In the decade after 1965, the rate of increase slowed down so that by 1976, 
just under 90% used insecticides. By the mid 1980's, over 95% of irrigated 
rice farmers used insecticides on every rice crop they grew. These data sug-
gest that factors other than either the release of green revolution rice 
varieties or the rice intensification campaign (Masagana 99). begun in 1973, 
were responsible for convincing the bulk of irrigated rice farmers to use 
insecticides. 

Part of the explanation is given in Figure 13.2. showing the number of 
hectares of irrigated rice treated free of charge by technicians .of the Bureau 
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of Plant Industry (BPI). This increased to over 270.000 ha in 1965. over 
half the irrigated rice land at that time. Chemicals were purchased by the 
government or included as aid in bilateral programs. Some were given to 
the government by chemical companies interested in helping Philippine 
farmers modernize, and in developing their markets for pesticides. There 
was a general atmosphere that better farming meant using more inputs: 
··Filipino farmers are just now beginning to accept scientific methods. Their 
inherent resistance to change is gradually breaking down. The use of fertil-
izer and other agricultural chemicals is bound to multiply. Once the wheel 
of progress moves, it is likely to gain more momentum." (Von Oppenfeld, 
1958). In contrast to the government's interest in providing free chemical 
control. the BPI program of releasing Triclwgramma parasites to control the 
major pest of that time. rice stemborers. declined and finally ended alto-
gether. Insecticides were effective. easy to store. easy to deploy in the field, 
and were a more negotiable commodity for companies. rural retailers. rural 
patrons. farmers. and technicians. It is surprising. in comparing Figures 
13.l and 13.2. that farmers lagged by nearly a decade in adopting insecti-
cides. Technicians recall that farmers were not willing to use insecticides 
until repeated demonstrations were made. suggesting that it would now 
take another decade of aggressive extension to shift farmers to more 
effective pest control technology such as IPM. 

Over the 30 years concerned farmers also spent more and more money 
on insecticides. The proportion of the total cost of irrigated rice farming 
spent on insecticide increased from below 1% to over 10%. A study by the 
Agricultural Economics Group of the University of the Philippines. Los 
Banos. on 'The Cost of Producing Palay (Rice) in Laguna' followed one 
group of farmers for eight cropping seasons and found an explosive increase 
in their insecticide investment. from 3.5% to 15.5% of the cash cost of pro-
duction in four years. At the end of this period. farmers reported a 
widespread outbreak of rice brown planthopper, Nilaparvata lugens, that 
wiped out the total production of about 20% of the farmers included in the 
study. This came after their increase in insecticide use. as would be 
expected from field studies of the regulation of brown planthopper popula-
tions by natural enemies (Kenmore et al., 1984). Laguna farmers sprayed 
so much partly because credit and chemicals were more available but prin-
cipally because. during the first year. irrigation allowed double cropping in 
much of Laguna for the first time. While the dramatic outbreak of brown 
planthoppers did not occur until insecticide use intensified. pests like stem-
borers that respond directly to cropping intensity did increase. presumably 
inducing farmers to spray (Loevinsohn. 1985). As the brown planthopper 
became a nationwide pest. the government responded by increasing the area 
it treated (Figure 13.2). but this was not effective and the pest was eventu-
ally controlled by the release of the resistant variety IR36, which kept 
brown planthopper populations down in spite of farmers· continuing to use 
more insecticides. 
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A TTITUD~ TOW ARDS INSECTICID~ 
-

Surveys of farmers' attitudes show that since 1980 they have accepted 
insecticides as an irreplaceable part of modern rice production (Canedo. 
1980; Corado. 1985; Escalada. 1985; Espina. 1983a and Oliva. 1984). They 
believe that treating crops with insecticides is progressive. modem. 
effective. and necessary: that farmers who use insecticides are themselves 
progressive. modem. and hardworking; that farmers who do not use insec-
ticide are lazy. old-fashioned, and ignorant: that insect pests can cause 
major yield losses, cause those losses before the insects are visible. and can 
be controlled by chemicals; and that using more insecticide ensures higher 
yields and profits even though insecticides are dangerous. On the whole. 
more farmers use insecticides than use fertilizers (Canedo. 1980; Corado. 
1985; J.A. Litsinger. unpublished data). Espina (1983b) concluded that 
farmers living in a hazardous environment. subject to floods. typhoons. and 
occasional drought. saw insect pests and diseases as one part of the environ-
ment they could control for themselves. with powerful chemicals. so that 
this sense of control outweighed the perceived dangers of the insecticides 
themselves. Farmers believe calendar-based treatments are preferable. but 
cannot afford them and so treat instead at the first sight of an insect: they 
believe modern. usually insect resistant. varieties require more treatment 
than previous varieties; that if their neighbor treats they should. regardless 
of pest population; that their whole farm should be treated even if pests 
are confined to one paddy or less than 10% of their area: that they should 
treat their fields after fertilizer applications; and that insecticides are 
always more effective than natural enemies (Binamira. 1985; Escalada. 
1985; Rivera. 1985). 

Notwithstanding this tidal wave of approval for insecticides. some 
farmers stood firm. Particularly in the far north Ilocos region. farmers 
retained a number of cultural practices. used native plants as pest repel-
lents or pesticides, and adopted only those new practices that paid off 
(Rosario-Cardenas. 1981; Carino. 1985; Corado. 1985). Farmers who com-
bined old practices with new had higher returns on investment in pest con-
trol than wholehearted pesticide adopters. Of ten these practices are very 
specific to the ecology of a particular insect pest. A survey conducted in 
1984 of 93 farmers who had practised botanical pest control from five 
regions of the country found over 70% of them using one plant (Glyrici-
dium sp.) in the same manner (broadcasting leaves) at the same crop 
growth stage (one week after transplanting) to control rice caseworm. This 
pest cuts a small tube of leaf and matures inside it while floating on the 
paddy water. Surrounded by a solution of either the leachate of broadcast 
leaves or synthetic insecticide. it is vulnerable to low concentrations of 
toxic chemicals. There is no broad spectrum botanical insecticide in the 
Philippine farmers' ethnoscience and this makes broad spectrum chemical 
insecticides relatively attractive. All but three of these farmers surveyed 
had abandoned botanicals for more potent synthetics. However two had 
recently gone back to botanicals as the price of synthetics had tripled. 
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ARE INSECTICIDES NEEDED IN EVERY CROP? 
Between 1976 and 1984. over 330 farmers' crops were used to com-

pare treated with untreated fields. In only 50% of these was there a 
measurable yield loss to insects. In irrigated areas growing resistant 
varieties. starting with IR36, the proportion of fields showing yield loss to 
insects dropped to 42% (Litsinger. 1984). From 1980-1983. an additional 
105 farmers' crops were followed in double cropped irrigated areas; again 
only 50% showed a significant yield loss (Sumangil. 1984). In all cases the 
predominant varieties planted by local farmers were studied. This means 
that while about 97% of farmers use insecticides. only 50% get higher 
yields from using them. 

Part of the prob!nem is misidentification. Marciano et al. (1981) 
found that among farmers in Laguna. the most modem rice growing pro-
vince. insecticide use was not correlated with insect damage. but was 
significantly correlated with disease severity. including fungal and bacterial 
diseases which are not affected by insecticides. 

This picture of Philippine rice farmers' problems with perception and 
management of insect and disease pests does not indicate that they cannot 
manage other pests. All surveys cited showed that farmers managed weeds 
as effectively and more profitably than researchers. They understood the 
importance of timing weed control early in the season. and how to combine 
cultural. varietal. mechanical and chemical weed control methods in an 
elegant IPM system. They used herbicides judiciously and profitably. 

Farmers also manage rat control well. They hold mass rat drives. 
destroy burrows. try to synchronize their harvesting schedule and use 
acute and occasionally chronic rodenticides. if these are available. in 
effective ways adjusted to local village conditions. It is an interesting per-
ceptual point that farmers do better at controlling large visible pests than 
small. or microscopic ones (insects and diseases) whose damage symptoms 
are often the only indication that something is wrong. 

Perhaps the problem is economic. Farmers believe increased insecticide 
use means increased profits. Need-based use of insecticides was compared 
with calendar-based use by Litsinger (1984) and Sumangil (1984). in the 
same fields with yield loss trials. In 80% and 77% of these trials respec-
tively. the use of thresholds was more profitable than calendar treatments. 
Herdt et al. ( 1984) used historical data from regional experimental stations 
and farmers' fields to show that while minimum use of insecticides was 
more profitable than no use, any level above minimum (at least two levels 
above minimum were used in each trial) reduced the chance of profit-, com-
pared to minimum. Beliefs that insecticides are necessary for high yield 
and that a higher frequency of treatment is more profitable than a lower 
frequency are not supported by field results. 

Farmers cannot afford to use higher frequencies and dosages of insec-
ticides. even though they believe it would benefit them. In 1984. 31 village 
sites, each containing three farmers' field replicates. were maintained in the 
wet or main growing season. We compared yields. total costs. costs of pest 
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control and percentages of total costs spent on insect control for farmers' 
practice and for IPM using action thresholds. Table 13.1 shows that IPM 
preserved the same yield. while reducing total costs of pest control by more 
than 50%. or reducing cash costs (excluding inputed labor cost) by 80%. 

TABLE 13.1 
Costs and yields of different insect control treatments. Philippines national 
survey. wet season 1984 

Cost of Total Cost of Average 
Insect Control Costs Insect Yield 

(P/ha) t (P/ha) Control (Tons/ 
Treatment Mean S.D. (%total) ha) 

IP.\1 158 54 3611 1625 4.4% 5.07 

Farmers 351 185 3905 1721 9.0% 4.90 practice 

Note: Data from 43 farmers in five regions. Costs of IPM treatments in-
clude P100/ha as season-long imputed opportunity cost of monitoring so 
actual cash costs on the order of P58/ha. 
t P .. Pesos 

EXTENDING THE IPM ALTERNATIVE 
Clearly. alternative insect control technology. using insecticides on a 

need basis with proper identification. could save rice farmers money and 
improve the benefits derived from insect control. Also the annual costs of 
rice insecticides in the Philippines is about $8 million. in foreign exchange. 
To encourage less dependence and greater self reliance. the Philippine 
National IPM Program. with F AO support. has developed a method of 
extension that uses field demonstrations and farmers' training and includes 
ten steps: 
i) site selection concentrating on high insecticide use areas as pilot sites: 
ii) village entry through local officials or elders: 
iii) mass meeting or scaring session to provoke interest in farmers' classes: 
iv) baseline survey of 25 farmers' practices. costs. and returns: this is 

summarized and posted in the village hall; 
v) a) selection of three farmers to hold result demonstrations in their 

:fields: 
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b) 
vi) a) 

b) 
vii) a) 

b) 

farmers' class meetings - total of 40 hours; 
set up result demonstrations; 
field visits 'on call' to farmers reporting pests; 
weekly monitoring of result demonstrations; 
weekly field method and demonstrations emphasizing proper 
identification and need-based use of insecticides; 

viii) a) evaluation of farmers' skills in the field; 
b) 

ix) a) 
b) 

evaluation of farmers' conceptual knowledge in classrooms; 
yield and economic analyses of results and demonstrations; 
final discussions and planning future farmer IPC group activities; 
arranging for follow-up visits; 

x) a) publication (via posters) of results from field; 
b) graduation ceremonies with local officials and elders. 
Since 1979. over 3000 farmers in 117 villages in all 12 regions of the 

Philippines have been trained; in 1985. 4981 extension workers had 20 
hours of training in how to set up village IPM sites. National. regional. 
provincial and municipal governments have all contributed to the funding 
of these efforts. 

EVALUATING IPM EXTENSION 
Three years after two such sites were established and the farmers' 

classes completed, we conducted a survey comparing trained and untrained 
farmers from the two villages. There were significant differences between 
trained and untrained farmers' knowledge of: 
• sources of insect infestation: 
• names of major pests of the current and immediately preceding sea-

son; 
• descriptions of these major pests; 
• how. to use action levels in decision making; 
• names of important natural enemies; 
• effects of insecticides on natural enemies; 
• safety precautions for insecticide application. 

There were significant differences in the understanding of the two 
groups of farmers regarding: · 
• insecticide requirements of resistant varieties (trained farmer8 said 

less requiri?d); 
• the need to treat when a neighbor treated (trained farmers said not); 
• the need to treat after fertilizing (trained farmers said not); 
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• the profitability of need-based use (trained farmers said it was more 
profitable). 

Trained farmers also reported significantly fewer insecticide applications 
per season than untrained farmers (3.5 compared to 5. 1). 

While knowledge and understanding are important indicators of even-
tual behavior. interview surveys cannot illustrate farmers' grasp of field 
skills. In 1984 we developed a method of comparing the performance of 
trained and untrained people in pest identification. recognition of action 
levels. choice of chemicals, natural enemy identification. and limited cover-
age insecticide use (applying chemicals only to those field spots actually 
infested). It is a modification of a laboratory practical exam. administered 
in the field. with pest specimens and damaged plants in roughly their 
naturally occurring positions. Answers are recorded by voting. to minimize 
the use of abstractions and reduce literacy requirements. (We are planning 
a trial with audio cassettes to replace printed questions entirely.) As indi-
cated in Table 13.2. the scores for trained and untrained farmers do not 
even overlap in range. suggesting the kind of skills being taught are novel. 

TABLE 13.2 
Scores of trained and untrained farmers from the municipality of Candaba. 
Pampanga on a ballot-box field test of IPM skills 

Score Ranges Trained Farmers Untrained Farmers 

13 - 15 1 0 
10-12 13 0 
7- 9 4 0 
4- 6 0 17 
1- 3 0 2 
Mean 10.5 (70%) 4.7 (31%) 

One possible source of this novelty is the concentration on individual 
plants as the unit of identification for diagnosis and decision making. In a 
recent study of 60 farmers' decision making (Bandong et al .. 1985). data 
were gathered during field walks with each farmer every two weeks during 
the season. and a dialogue on the state of the field and that week's pest 
control decisions was held. If a decision to treat had been made. the actions 
of observation were recounted and acted out by the farmer. The farmers 
made many decisions based on the general appearance of field plots, both 
their neighbors' and their own. They classified fields by elevation. low-
lying fields holding more water, more vegetation, and more insects. They 
examined field edges before field centers, and used categories for the aspect 
of each whole paddy to describe damage levels. Only after 3-6 prior 
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decision points were passed. did about 15% of the farmers' decisions include 
the condition of infestation levels of individual plants (these farmers had 
intensive IPM village training). In these decisions individual plants were 
examined and a rough summation of damage performed. and it is possible 
that. in addition to the novelty of counting. the peraptual leap to examin-
ing individual plants and extrapolating from a sample to decisions about 
the whole field was even more of a novelty. This also may explain farm-
ers' reluctance to treat only infested spots in their fields - perhaps the per-
ceptual unit is the whole parcel. and if one spot is infected. the whole par-
cel is presumed contaminated. We are planning to address the problem of 
learning to focus on single plants and extrapolate to the field in a set of 
field exercises. 

The ballot box field test was also used to evaluate extension techni-
cians. During the national training held in June-August 1985. a subsample 
of 1142 technicians was given a standard 'ballot box' test before training. 
The average score was 62% correct, far below the level expected of those 
who will train farmers. The areas of greatest weakness were natural 
enemy identification. disease identification. use of action levels and spot 
treatment. Follow up training will concentrate on these areas. After one. 
two. four. and perhaps more crop seasons· we plan to retest the technicians 
to estimate retention and reward those with the highest skills levels. 

The methods described here have produced significant improvements 
in trained farmers' knowledge and attitudes and new field skills evaluation 
tests have been successfully used with technicians and farmers to point out 
weaknesses in training and estimate the impact of training. Armed with 
these extension tactics the Philippine National IPM Program now has a stra-
tegy to match the effort of 30 years ago. this time extending a pest control 
technology that is more profitable, stable. safe. and self-reliant. 
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14 
The Motivating Factors For Community 
Participation In Vector Control 

Jean Mouchet and Pierre Guillet 

INTRODUCTION 
Man has always been aware of the nuisance of blood sucking arthro-

pods and ectoparasites. and delousing was a common practice in most 
ancient cultural systems. In 2000 B.C. the Chinese already used pyrethrum 
powder against ectoparasites. Sulphur treatments for scabies have been 
known for several centuries in European pharmacopoeia. However. only at 
the end of the 19th century was the role of insects in the transmission of 
diseases discovered. following the advances of modern science and the 
discovery of pathogenic infectious agents. This knowledge has spread from 
scientific and medical circles to the general population according to the 
degree of impregnation by western scientific culture. 

Whereas parasite control was the responsibility of the individual vec-
tor contro] has been organized by specialized bodies at provincial. national 
or international levels. General sanitation measures against vectors of 
malaria. filariasis and yellow fever were implemented before the organiza-
tion of large vertically integrated structures like the Malaria Eradication 
Program. To begin with in tropical countries. only individuals in the com-
munity were involved in measures to reduce the sources of disease. e.g .. 
destruction of domestic and peridomestic mosquito breeding sites. in 
response to legislation dictated under colonial rule. The vertical programs 
were carried out with very limited participation by the populations 
benefitting from them. to the extent of welcoming spray teams into their 
homes and sometimes providing water. When the population was not wil-
ling to collaborate this led to very serious impedments to spraying opera-
tions. 

The development of new health policies. based on primary health care. 
implies that the population can no longer be a passive bystander of health 
service teams. t,>ut should become an active participant in vector control 
(Mouchet. 1982). 
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CONDITIONS AND LIMITS OF COMMUNITY PARTICIPATION IN 
VECTOR CONTROL 

Community Participation and Health Service Activities 
Vector control operations exhibit varying degrees of complexity. For 

example measures like weekly cleaning of drinking water containers for 
Aedes aegypti control require limited technical skills. whereas weekly treat-
ment of rivers for onchocerciasis vector control requires the use of hel-
icopters over very large areas (800.000 km2). The first type of activity can 
be left entirely in the hands of the community. but the second must be 
organized and carried out within the large and specialized framework of a 
vertical program. 

Community participation should be complementary to the action of 
health services. The role of each partner depends on the complexity of the 
strategies and techniques to be applied. and on the operational capabilities 
of the community. The latter can be improved by personnel training. 
increased financial resources and measures to promote willing participation. 

Control methods. including individual protection by nets and 
mosquito coils. which can be transferred to communities alone or integrated 
into a program. were reviewed by the 7th WHO Expert Committee on Vec-
tor Biology and Control (Anon. 1983). Vaughan (1980) has also reviewed 
relationships be.tween communities and health services and the status of 
community agents. 

This paper discusses the requirements for community adhesion to vec-
tor control activities and for persistence of motivation. 

Community Motivation 
All community participation relies on knowledge of the role of the 

vector and also of the disease which it transmits. in order to generate 
understanding within the population of the objectives of the proposed 
activities. Health education. which should take into account the cultural 
background of the population. is the essential tool for dissemination of this 
knowledge. Any proposed action should be compatible with local cultural 
habits and local community representatives should be consulted. 

Tedious repetition of the same activities is often necessary for long 
term prophylactic measures. and this creates a high risk of discouraging the 
population. It is difficult to maintain the community interest for long term 
activities. and continuity in such efforts is more likely to be achieved if the 
vector is also a nuisance in its own right. or if its control also kills other 
pests. Limiting the nuisance improves welfare and creates a favorable 
impression of the results of the actions undertaken. 

In the past. several potentially efficient malaria control campaigns 
have been impeded by refusals to allow access to houses because the insecti-
cide (DDT) was no longer killing DDT-resistant bedbugs or Culex, and the 
treatment was considered as useless. In Sao Tome. it was necessary to add 
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malathion to DDT to kill the bedbugs. in order to make the campaign 
acceptable (Viegas de Ceita. pers. comm.). If such an attitude arose in a 
population whose participation in a program was essential. more serious 
problems would arise. 

Ways of Participo.tim 
The community must be supported by health services and by other 

government agencies. to make their public health actions compatible with 
other activities. For example it would be useless to remove empty con-
tainers acting as A. aegypti breeding sites without proper disposal by the 
municipalities. The breeding sites would just be displaced from the house 
to the nearby refuse dump (Yebakima et al.. 1979). 

Some reports have stressed the need for adequate legislation (Anon. 
1983). but although such legislation exists in many countries it is often not 
enforced. It relies on constraints which have an adverse effect on the spirit 
of participation. A determined effort can be made by benevolent individu-
als for a short time in emergencies. but long term prophylactic activities 
rely mainly on permanent or temporary health agents paid by the com-
munity or other bodies. Complementary work requested from ordinary 
members of the community should be as light as possible. Ideally. simple 
sanitation measures would become an integral part of day to day 
behaviour. 

Given the constraints on third world communities. it is an ethical 
duty for planners to propose only activities that are highly effective in rela-
tion to the efforts required. Control measures proposed to a community 
must be defined according to the local epidemiological characteristics of the 
disease and the local ecology of the vectors and very few control methods 
can be generalized. Elaboration of locally adapted strategies and techniques 
to develop a comprehensive program which is more than mere enumeration 
of routine classical measures. the efficacy of which could be questionable in 
a given situation. requires a high degree of local expertise. Such expertise is 
not yet available in most countries and good training and a career network 
are neeessary for its development (Mouchet. 1982; Anon. 1983). 

REPRESENTATION OF THE ROLE OF VECI'ORS AND OF THE 
ENVIRONMENT 

The representation of disease was part of the philosophical systems of 
societies, elaborated long before the discoveries of modern western science. 
In many African cultures. such as the Congo. disease was not an entity but 
a particular coqdition of man often due to a dissention with his environ-
ment or to magical practice. The role of vectors was unknown. 
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Representation of the Role of the Vectors 
The present representation of disease. and of the role of vectors. is a 

compromise between traditional concepts and western culture. It varies 
from one social class to another. according to the level of education. the 
level of development of non-traditional medical structures. and to disease 
exposure. 

On the Niari district of the Congo. between 1910 and 1940. sleeping 
sickness became very prevalent and killed a large part of the population. 
Its efficient control was due to strong medical action. the basis of which is 
still functioning. The disease is called nberre tolo and the role of tsetse flies 
is well known (they are even inserted in cartridges shot on the graves of 
patients who have died from sleeping sickness. to avoid the 'evil spirits' 
considered responsible). On the borders of the endemic focus. where the 
disease is Jess severe. the representation of the vector is less clear. All bit-
ing insects. even midges. are considered equally responsible. The adoption 
of traps for tsetse control by villagers of the Niari is largely due to their 
knowledge of the vector. 

In Northern Cameroon in 1962 the Chaos seem to have been aware of 
the relationship between tsetse flies and a lethal disease of cattle. As soon 
as tsetse disappeared after insecticide spraying (Mouchet et al., 1961). they 
brought their herds to the forest gallery along the Logone river. a site 
which they had previously avoided. It was not possible to establish 
whether this was based on recent knowledge or a traditional belief. 

In urban Pondicherry. India. a survey showed that 80% of the people 
linked mosquitos to the clinical symptoms of bancroftian filariasis; 9% 
blamed supernatural forces; 4% blamed polluted water (Anon. 1981). 
However. along the coast of East Africa. neither Arabs nor Bantous linked 
filariasis and mosquitoes. although the nuisance of Culex quiiiqwfasciatus 
led to requests for control measures (Subra. pers. Comm.). 

In Guinea some people consider that onchocercian blindness is due to 
the blood of engorged blackflies squashed on the face when biting. This 
may be a recent interpretation resulting from a misunderstanding of the 
scientific explanation. 

Malaria is well known in most of tropical Africa as 'warm body'. In 
the Congo and in Burkina Faso 30-50% of febrile cases in children are due 
to malaria (Collective. 1982; Carnevale et al.. 1983; Richard et al., 1984). 
In most ethnic groups. the role of mosquitos is well known, and sometimes 
the term Anopheles is mentioned. but people are generally unable to 
differentiate Anophelines from Culex, Aedes or Mansonia. Consequently 
they consider the persistence of these other mosquitos as a failure of house 
spraying treatments for malaria control. even if Anophelines have been 
efficiently controlled. 

Presently there is a lack of information on the representation of the 
role of vectors in such populations and when it exists it is dispersed and 
anecdotal. which makes its compilation difficult. 
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Representation of the Role of the Environment 
In the literature it has long been known that some areas were regarded 

by populations as unhealthy. and subsequently some such areas were 
shown to be sources of disease. 

The Greek physician Hippocrates. during the 4th century B.C., recom-
mended establishing villages away from marshes to avoid fevers such as 
malaria. In certain mountainous areas of Central Africa. where no malaria 
transmission occurs. spending the night in the surrounding valleys was 
considered dangerous and was forbidden by tradition. Now it is known 
that these valleys are highly malarious. and spending a night in them could 
be fatal for non-immune peoples from the mountains (Mouchet and Gariou. 
1960). 

The link between onchocercian blindness and rivers was commonly 
established in Africa. even for those who did not know the natural history 
of the disease. but the history of this concept that •river eat the eyes" is 
not established. In savannah areas of West Africa people left their villages 
close to rivers when symptoms of the disease became too severe and some-
times returned when they began to forget (Hunter. 1966: Lefait. 1976). 
Burkina Faso populations still have vivid memories of sleeping sickness epi-
demics in the first half of this century and they consider some tsetse fly 
infested valleys as evil, in spite of the absence of new disease cases for 
more than 20 years. 

The relationships between the disease and the environment is an 
important factor to be taken into account when vector control operations 
are implemented for the recolonisation of deserted or empty lands. 

VECTOR CONTROL AND DEVELOPMENT 
Development rapidly changes the environment. and population distri-

bution of a country. leading to the introduction of new pathogenic agents in 
non-infected areas and to the arrival of non-immune populations in 
endemic areas. Very often development infrastructure like dams and irri-
gations systems. lead to an increase in vectors and pests (Philippon and 
Mouchet. · 1976). Structures built as part of new development schemes 
must take account of vector and general public health problems. For exam-
ple the design of dam spillways and irrigation channels can avoid or limit 
blackfty and snail populations. Now, in many communities. people with 
expertise gained in agriculture, and suitable equipment. can be found to 
participate in public health activities after only a short training. In 
Indonesia. a trial was carried out by temporary workers for the control of 
Anopheles aconitus in cattle shelters (Barodgi et al.. 1984) and it seems to 
have been successful. In Mali. on the Bandiagara Plateau, community first 
aid agents participate in the surveillance of onchocerciasis for the Onchocer-
ciasis Control Program (Anon. 1984). 

An increase in vector density does not always imply an aggravation of 
the disease load. For example in rice field villages near Bobo-Dioualsso in 

- 113 -



Burkina Faso the number of anopheline bites per person per night (mainly 
A. gambia.e s.s.) is five times more than in nearby villages practicing pluvial 
culture. However, as the sporozoite rate in the rice field area is several 
times less than in the other villages. malaria transmission and infant and 
child mortality were lower (Carnevale et al.. 1983). This may be partly 
due to a higher standard of living. This underlines the necessity for 
detailed epidemiological studies before planning and implementing vector 
controls. 

Galloping urbanization. a major trend in human ecology. is an uncon-
trolled phenomenon. Sanitation cannot keep up with the exponential 
growth of cities, leading to the proliferation of some anthropic vector 
species such as C. qui~/asciatus and A. aegypti, and to a declining qual-
ity of habitation. A large scale trial has been undertaken in Pondicherry, to 
evaluate integrated control measures against filariasis vectors, applied with 
municipality and community participation (Rajagopalan and Paniker. 
1984). 

The immigrants in large towns have left their traditional social struc-
tures and very often have not been integrated into a new framework. 
Requiring their participation in any health-related activity has to deal with 
this social disorganization. 

CONCLUSION 
Community participation is not merely a cheap panacea for vector 

control problems which cannot be solved by health services. The whole 
vector control system should be coherent and community and health ser-
vice activities should be as complementary as possible. The role of· each 
depends on the tasks to be accomplished and the capacity of the community 
to reali7Je them. Even in national or international vertically integrated pro-
grams. maximum effort must be made to motivate the community. Its par-
ticipation should gradually increase. the final goal being to put in its hands 
the appropriate tools and expertise to solve most of its vector control prob-
lems and to control vector borne disease. 

To reach such a goal requires adequate training at all levels. On 
technical grounds. control methods should be as simple and efficient as pos-
sible. and the work of community agents should concentrate on essential 
activities which have already proven their usefulness. 
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15 
Agricultural P~ts And The Farming Sys-
tem: A Study Of Pest Hazards And P~t 
Management By Small-Scale Farmers In 
Kenya 

Abraham C. Goldman 

INTRODUCTION 
This paper is based on a series of farmer surveys conducted in Kenya 

during 1982 and 1983 to: determine the nature and impacts of pest hazards 
in peasant farming systems: explore farmer's responses: and examine some 
aspects of pesticide use on cotton and coffee crops. The underlying theme 
of the paper is the need to consider pest management within the context of 
the peasant farming system. Without such a focus. it can be difficult to 
understand the reasons for many agricultural practices and to design and 
introduce improvements. 

The two study areas were Makueni Location. in eastern Machakos Dis-
trict. which is a leading cotton producing area. and Kigumo Division, an 
area of high agricultural potential in Murang'a District about 90 km north 
of ~airobi. which is a major smallholder coffee-growing area. Makueni is 
semi-arid. with maize. pigeon peas. cowpeas. and beans as the main food 
crops. though there have been some recent changes in the crop spectrum. 
Cotton is an extremely important cash crop for most farmers (Machakos 
District Cooperative Union. 1983). Land is relatively plentiful. with many 
households owning ten hectares or more, although only about half of this is 
usually cultivated because of labor constraints. Despite the generally 
unfavorable conditions. Makueni is a food surplus region in most years. but 
nonfarm employment is limited by its remoteness. The Machakos 
Integrated Development Programme (MIDP). supported by EC donors. pro-
vides extensive infrastructural support to the Ministry of Agriculture and 
the local cooperative societies. The latter buy the cotton and some of the 
food crops produced by the farmers and supply them with most of their 
farm inputs. including pesticides and spraying equipment. 

Kigumo is a highland area. rising from around 1200m in the east to 
about 2300m at the edge of the Aberdare Forest in the west, with rainfall 
of about 1200mm in the east and over 1800mm in the west. The 
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characteristic landscape consists of steep. closely spaced ridges running west 
to east. separated by rivers in the valley bottoms. The land is densely 
populated, (Kenya, Ministry of Finance and Economic Planning. 1981) with 
small land holdings averaging under two hectares per household. Mai?.e. 
beans. potatoes. and a variety of vegetables are the main food crops. and 
most farmers also grow coffee (having between 150-2000 trees). and tea in 
the upper areas. Fertilizer and pesticides are obtained on credit from the 
coffee cooperative societies. which also purchase farmers' coffee. or from 
local shops. The infrastructure is well developed, and many farmers have 
a nonfarm income. There is also extensive use of hired tabor in agriculture. 
and. especially during the coffee harvest season, a regular migration of farm 
workers between the lower and the upper areas. 

PFST HAZARDS AND RESPONSFS 
To improve pest management and mitigate the effects of pest losses 

among small-scale farmers. it is important to examine the role of these 
losses in the farming system and to identify the kinds of loss that are most 
in need of outside assistance and the type of assistance that would be most 
effective. The long term impacts of such losses were variable and could be 
summarized as follows: 
i) Significant impacts of pests and diseases on individual crops occurred 

in each of the farming systems; 
ii) Pests and diseases were not the main problems faced by farmers. In 

Makueni, drought was the predomimmt hazard and in Kigumo. 
maintenance of soil fertility was the main farming problem. with 
market :fluctuations also creating uncertainty; 

iii) The impacts of pests depend on the interaction between the natural 
hazard and the human response, and both must be examined to assess 
the feasibility of reducing such impacts. 
In our surveys. the impacts of pests and diseases on some crops were 

marked. causing them to decline or disappear from the farming system. 
The introduction and diffusion of other crops was being impeded by the 
inability to control pest losses. Most of the main crops currently grown 
can be divided into two sets: (a) those for which a high potential loss 
results in a vigorous response by farmers. the losses being controlled. but 
often at substantial expense; (b) a lower potential loss stimulates a lower 
level of response. often confined to extending the range of planting. 

Tables 15.lA-15.lE classify the main crops grown now and in the 
past according to pest hazard and response levels. 
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TABLE 15.1 A 
Factors influencing crop losses and farmers· responses in Makueni and 
Kigumo: i) main pests. ii) other factors affecting crop production and iii) 
farmers responses: Abandoned or Vestigial Crops 

Mak.ueni 

Bulrush. finger 
millet 

Cassava. 
sweet potatoes 

Green grams. 
black grams 

Cotton 

JCigumo 
Sorghum, 
bulrush millet 

Pigeon peas 

Cowpeas 

Sweet potatoes. 
yams. cassava. 
arrowroot 

i) Birds can cause regular large scale damage. 
ii) Expansion of primary education removed child 
labor for scaring birds; little national market; taste 
preference for maize; prohibition of home brewing. 
iii) Reduction in planting caused concentration of 
damage: crops almost disappeared from area. 
i) Squirrels, pigs. porcupines. termites. disease. 
ii) Drought losses. end of mandatory growing with 
Independence: change in tastes. 
iii) Gradual reduction: little now grown: some still 
sold in local markets. 
i) Aphids; bollworms & other caterpillars. 
ii) Drought losses: little market demand: taste 
changes. 
i) Stainers (& other pests). 
ii) Attempted introduction by colonial administration: 
no pesticides available. 
iii) Abandoned after a few seasons. 

i) Birds. 
ii) Taste preference for maize: little market demand. 
iii) Millet abandoned first: bird damage concentrated 
on sorghum: mostly disappeared by Independence. 
i) Caterpillars. diseases. aphids. birds. 
ii) Spread of smallholder coffee and intensification of 
land use made other crops more valuable. 
iii) Bean growing increased to replace peas in diet: peas 
still sold on local markets (imported from other 
areas). 
i) Aphids. diseases (unspecified). 
ii) Mainly women's crop. 
iii) Largely replaced by beans· 
i) Various animal pests. diseases. 
ii) End of mandatory planting: displacement by 
English potatoes. 
iii) Gradual decline: some still grown & sold on local 
market: low seed availability. 
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TABLE 15.1 B 
Factors influencing crop losses and farmers' responses in Makueni and 
Kigumo: i) main pests. ii) other factors affecting crop production and iii) 
farmers responses: Threatened Crops - Significant Declines or Impeded 
Introduction 

Makueni 

Sorghum 

Cow peas 

Citrus 

i) Birds. 
ii) Primary education. limited national market: maize 
preference. 
iii) Large reduction in planting; small amount still 
grown. mostly near homes; new varieties developed to 
reduce bird damage; efforts to revive national market. 
i) Aphids, extremely high losses of peas. seed availa-
bility sharply declined. 
ii) Mainly women's crop. 
iii) Reduced planting; some use of cotton pesticides. 
but concerns over safety especially for leaf consump-
tion. 
i) Scale insects. aphids. other pests and diseases. 
ii) Drought losses: little availability of pesticides or 
fertilizers; poor marketing infrastructure. 
iii) Some farmers attempting to grow trees. but often 
frustrated; occasional use of cotton uesticides. 

Crops in Tables 15.lA and B have declined significantly or been aban-
doned because of pest losses. but other factol'$. economic. institutional. and 
cultural have also been critical. For sorghum and millets it was not in the 
first instance an increase in bird damage that led to the decline of these 
valuable. drought-tolerant crops. but rather a breakdown in the traditional 
system for controlling these pests by posting children in the fields. This 
was caused by the increase in primary education in rural Kenya following 
Independence in 1963. At the same time. the change in tastes in favor of 
maize. the lack of a national market for sorghum and millet, and the prohi-
bition on brewing traditional millet and sorghum-based alcoholic beverages 
all reduced the incentives to grow these crops. Once the decline had begun, 
pest damage became a significant and probably dominant factor as the birds 
concentrated on the remaining stands of the crops. 

Pigeon peas were widely grown in Murang'a as late as the 1960s 
(Kenya Colony. 1962) and are still sold in local markets. Outbreaks of 
diseases and caterpillar pests (perhaps American bollworm) were reported 
by farmers to have been principally responsible for the crop's disappearance 
in the Kigumo area. but the rapid growth in the intensity of land use and 
the spread of smallholder coffee growing in the 1960s also made it increas-
ingly uneconomic to grow this two-season crop. 
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TABLE 15.1 C 
Factors influencing crop losses and farmers' responses in Makueni and 
Kigumo: i) main pests. ii) other factors affecting crop production and iii) 
farmers responses: High Potential Threats. Substantial ReSponse 

Mak.ueni 

Cotton 

Mai7.e 

Post-harvest 
storage (maize 
and other crops) 

Kigumo 

Coffee 

Potatoes 

Mai7.e 

Post-harvest 
storage 

i) American bollworms. stainers. mites. other pests. 
ii) High infrastructural support for marketing and 
supply of pesticides and other inputs (on credit). 
iii) Extensive pesticide use: some cultural controls 
(e.g. uprooting stalks). 
i) Wild pigs (some areas). can cause massive destruc-
tion. 
ii) Main staple. 
iii) Fields guarded constantly as crop nears maturity. 
i) Weevils. other storage pests., 
ii) Sale of surplus food crops common. 
iii) Use of storage chemicals, ashes. chilli powder, 
smoking. repellent plants on stored food crops. 

i) Coffee berry disease (CBD) leaf miner. antestia. leaf 
rust. other pests and diseases. 
ii) Widely grown: high infrastructural support: major 
cash source. 
iii) Extensive use of fungicides and insecticides: some 
cultural controls. 
i) Fungal disease (blight. etc.), bacterial diseases (wilt. 
etc.). 
ii) Major new food crop throughout country; local and 
national market: grown mostly for home use. also for 
sale. 
iii) Extensive spraying with coffee chemicals amd other 
fungicides: attempts to plant resistant varieties from 
other areas. 
i) Stem borers. 
ii) Land use intensification and reduced availability of 
land: wide availability of chemicals. 
iii) Extensive use of stem borer dusts. 
i) Weevils and other pests. 
ii) Food purchases common: little surplus grown. 
iii) Extensive use of storage chemicals: little use of 
ashes. 
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TABLE 15.1 D 
Factors influencing crop losses and farmers' responses in Makueni and 
Kigumo: i) main pests. ii) other factors affecting crop production and iii) 
farmers responses: Significant Threat - Moderate or Low Response 

Makueni 
Maize 

Pigeon peas 

Beans 

Kigumo 

Beans 

i) Stem borers considered main maize pest by most 
farmers. 
ii) Drought losses predominate: no land constraint: 
pesticide available in societies but only in some shops. 
iii) Low rate of maize pesticide use: few cultural or 
traditional controls: perhaps planting extended to 
compensate for losses. 
i) Pod borers. American bollworm. other pests and 
diseases. 
ii) Extensively grown for home use and sale; drought 
tolerant crop. 
iii) Some spraying with cotton chemicals: use of tradi-
tional controls (burning dung in field (rare)). 
i) Pod borers. other pests. 
ii) Drought losses predominate: grown for both home 
use and sale: mainly women's crop. 
iii) Little pesticide use or other controls: perhaps 
increased planting. 

i) Pod borers. other pests & diseases. 
ii) Excess moisture often lowers yields: mainly 
women's crop. for home use: some sale. 
iii) Little pesticide use or other control: bought at 
local markets. 

TABLE 15.1 E 
Factors influencing crop losses and farmers' responses in Makueni and 
Kigumo: i) main pests. ii) other factors affecting crop production and iii) 
farmers responses: Low Pest Threat 

Kigumo 
Tea 

Bananas 

ii) Excellent infrastructure: low input requirements: 
harvesting throughout year with regular payments. 
ii) Widely grown throughout lower area for home use 
and sale. 
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Cultivation of the traditional root crops. cassava. sweet potatoes and 
yams, has been affected by animal pests and diseases and also by changes in 
tastes. During the colonial period, farmers were often compelled to grow 
cassava as a famine reserve in the event of locust attacks. Such legal 
requirements were eliminated with independence. and the absence of serious 
locust attacks in recent decades reduced farmers' perceived needs for these 
root crops. At the same time potatoes have become a major crop in 
Kigumo. taking the place of traditional roots and tubers. On maize, which 
is a far more important staple than these root crops. farmers respond 
vigorously to animal pests such as wild pigs or hippos. 

Many of the abandoned crops have traditionally helped supply 
insurance against drought or other risks, and their removal increases the 
vulnerability of the cropping system. Government and internationally 
sponsored projects are trying to revive some of these crops. but such efforts 
are unlikely to be successful when the pest threats. and the other factors 
that induced farmers to abandon the crops. remain. 

The importance of wild animal and bird pests in these farming sys-
tems was notable. These are frequently overlooked by entomologists and 
agricultural researchers. despite being regarded as serious threats in many 
parts of Africa and Asia (Mascarenhas. 1971: Heong. 1984). Research that 
focuses exclusively on arthropod pests may have limited practical applica-
tion where these are overshadowed by animal pests. For example. although 
sorghum shoot-fly can cause significant yield reduction. bird pests and 
other factors so dominated farmers' evaluations that improved control of 
shoot-fly is not likely to have much impact on trends in sorghum cultiva-
tion. 

Even when pest losses are potentially severe. farmers often continue 
growing crops that are important to them. either by expanding the area 
planted and absorbing the losses. or by increasing the intensity of pest con-
trol. The latter response is particularly characteristic of important cash 
crops such as cotton and coffee. These not only have large pest complexes, 
but a much lower tolerance of qualitative damage than on food crops. The 
price for second grade cotton. for example. is half that for the first grade. 
and lower quality coffee receives considerably reduced prices or is rejected 
at the factory. These requirements make it impossible to grow either cot-
ton or coffee without the use of pesticides. Although analogous qualitative 
damage occurs on food crops. farmers can cope more flexibly. Damaged 
grain can be sold at local markets at a reduced price and even very damaged 
maize can be used for animal feed. 

The extent and nature of potential pest losses also play an important 
role in determining farmers' actions. Stem borers generally cause predict-
able losses and although farmers in Makueni say these stem borers are their 
most destructive pests on maize (with losses estimated at 20-40%). they 
usually take no action against these pests. except perhaps to plant a larger 
area. Only about 20% of the farmers used the inexpensive insecticide dusts 
available to reduce stem borer infestations. By contrast. maize is 
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occasionally attacked by wild pigs and other animals. in parts of Makueni. 
which can cause large losses. and then farmers guard their fields at night 
for extended periods. Interestingly, these farmers perceive stem borers as 
being of minor importance. 

Unlike Makueni, in Kigumo 76% of the farmers were using stem borer 
dusts. which are inexpensive and readily available in shops and coffee 
cooperative societies. A reason for this difference in approach may be land 
availability. Farmers in Kigumo often have barely enough land to grow 
maize and other subsistence crops. and almost all used commercial fertiliz-
ers on their maize. Minimizing stem borer losses is thus an understandable 
priority. In Makueni, land constraints are not significant. and the availabil-
ity of family labor is the main factor limiting the amount of land cul-
tivated. Thus. increasing the area of maize planted can compensate for 
stem borer and other predictable pest losses. 

In Makueni there was. however. widespread use of pesticides in 
storage. perhaps due to the nature of the damage involved. Losses to 
weevils and other storage pests are irretrievable in a sense that is not true 
of field pest losses. and they are inflicted after considerable investment in 
the crop has already been made. Also. farmers say that if they do nothing. 
weevils will consume all of their stored maize. while stem borers and other 
field pests. even without control measures. will destroy only a portion of 
the crop. 

The use of pesticides for cash crops had some important spill-over 
effects for pesticide use on food crops. In both survey areas. the availabil-
ity of chemicals and spraying equipment. the presence of the cooperative 
societies which provide credit for purchase of these. and farmers' general 
familiarity with pesticide use have led to increasing use of pesticides on a 
number of food crops. For example. in Kigumo 70% of the farmers sur-
veyed were growing potatoes. mainly for household consumption. and of 
these 90% used fungicides. a rate of pesticide usage comparable to that on 
coffee and cotton. These farmers generally sprayed potatoes and coffee at 
the same time to save on such spraying costs as water. hired labor. and 
rented equipment. Similarly. in Makueni. cotton chemicals were used on 
pigeon peas and cowpeas. Thus. the diffusion of pesticide use on cash crops 
has had significant impacts on food crops. in some cases permitting the con-
tinued cultivation of crops threatened by pests and diseases. 

ASPECTS OF P~TICIDE USE 
Neither cotton nor coffee can be grown without pesticides. and since 

these crops are sold to parastatal marketing organizations, farmers are sup-
plied with credit for chemicals and other inputs. charging these against 
earnings on the delivered product. In Makueni, cotton pesticides and 
spraying equipment were often the only inputs purchased by farmers. All 
the cotton farmers surveyed used pesticides in the 1981/82 season. at a cost 
of just under 10% of the gross income from cotton. Coffee farmers. in 
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comparison, used a much wider range of inputs, including fungicides. insec-
ticides. hybrid maize seeds, and. the largest input. fertilizers, the latter 
being used on coffee and various food crops. On one cooperative society. 
fertilirers accounted for over 80% of purchased inputs in the 1979/80 sea-
son. compared to 16% for all pesticides.) 

Availability and Selection of Pesticides 
The pesticides available for sale to farmers must be on the list of 

those tested and approved for the intended use by the National Agricul-
tural Laboratories (NAL). The specific chemicals supplied are determined 
by negotiations between the district cooperative union and chemical com-
panies. taking account of cost, safety. and appropriateness for local condi-
tions. Changes in availability of chemicals occur as a result of changes in 
government policies. pest-related conditions. or individual transactions 
between the societies and chemical suppliers. but farmers are often con-
fused about the reasons for such changes. Coffee farmers and societies were 
better informed. had more experience, and exercised more choice in selection 
of pesticides than cotton farmers and societies. 

Cotton farmers generally used only the one main insecticide sold by 
their society. until 1980 a combination of DDT and carbaryl. After 1980, 
the synthetic pyrethroids permethrin and cypermethrin. in a variety of for-
mulations (including ultra-low volume [ULV]), were the main insecticides 
supplied. They raised the costs of insect control. but they were effective 
and farmers were generally satisfied with them. They were also perceived 
as relatively safe. and were used on some food crops. 

However.· spider mite (Tetranychus telarius) became an increasing 
problem on cotton. perhaps because the mites' predators had been elim-
inated by the broad spectrum pyrethroids. Special miticides were made 
available but farmers generally did not recognize the problem, and very 
few purchased these additional chemicals. Consequently. a new pesticide. 
combining cypermethrin and the organophosphate miticide profenofos. was 
supplied in 1982/83. This further increased costs to farmers, and also 
caused safety concerns since it had a strong odor and farmers frequently 
felt ill when using it. Farmers were reluctant to use it. and. combined with 
the fact that little information was provided on recognizing and combatting 
the mites. this has meant that efforts to control them have met with lim-
ited success. 

A wider range of chemicals is available to farmers in the coffee grow-
ing areas of Kigumo. Fungal diseases, particularly coffee berry disease 
(CBD) and. to a lesser extent. leaf rust are the main problems. A variety 
of insect pests also need to be controlled. including leaf miner (Leucoptera 
spp.). thrips. and various scale insects. Copper fungicides have been used 
for many years and resistance and phytotoxicity may now be developing. 
Organic fungicides are also being used. particularly captafol and dithianon. 
but these cost four to five times more per application than copper com-
pounds. Use of captafol is sometimes avoided because of its hazards to 
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health. Insecticides are used less than fungicides. and only one or two 
kinds are usually supplied. Resistance and other problems have caused 
changes away from DDT and malathion to the organophosphates. fenthion 
and fenitrothion. 

Herbicide use (particularly paraquat) has also begun to increase. 
stimulated by increases in the costs of hired labor. Problems with a 
number of perennial grasses and sedges are also leading to increased use of 
the systemic herbicide glyphosate. Twenty seven percent of the farmers 
surveyed used herbicides in 1981/82. mostly growers with 1900 trees or 
more (approx 1 ha). Given trends in the cost of labor. herbicide use among 
smaller farmers is likely to grow. 

Pesticide Spraying Behavior 
Frequency. dosage. and timing of pesticide spraying (behavioral vari-

ables that are key elements of integrated pest management strategies) are 
subject to a variety of influences among cotton and coffee farmers. 
Economic and institutional factors. official recommendations, and farmers' 
perceptions and assessments are all involved. The data from these surveys 
show some significant differences between cotton and coffee farmers and 
raise questions about the role and impact of official recommendations. 
Cotton. Cotton farmers are recommended to spray five times per year. espe-
cially at flowering and other critical points (Kenya. Ministry of Agriculture 
[MOA). 1982). This advice is passed on by extension agents at the local 
level. A parallel set of recommendations for pest scouting exists (MOA. 
1972) but this advice only reaches the few farmers who attend Farmer 
Training Center (FTC) courses. and is rarely.conveyed by extension agents 
in the field. 

The mean number of insecticide sprays used by the farmers surveyed 
was 4.4 in the 1981/82 season. The majority spray when they see pests or 
signs of their effects. particularly American bollworm and stainers. and 
they are aware of the importance of spraying at key points. Formal scout-
ing is rare and instead farmers employ techniques and rules of thumb that 
they develop themselves or learn through informal networks such as neigh-
bors. friends. or other farmers. Spray timing is adjusted to climatic condi-
tions and expectations of yield. For instance. despite the buildup of aphids 
and other pests during the dry season between December and March. most 
farmers know that it is not worth spraying at this time. The March rains 
are known to be unpredictable in onset and duration and spraying is usu-
ally delayed until the rains begin and is then closely geared to yield expec-
tation. Only a few farmers follow the type of calendar schedule recom-
mended by most extension agents and chemical companies. 

The survey results also indicated a striking divergence from formal 
dosage recommendations. mean dosage per spray being about half the 
recommended amount. Apart from one pyrethroid formulation that was 
less concentrated than the others. this was probably because farmers were 
spraying less thoroughly per unit area than advised. to economize on 
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chemical usage. rather than mixing the chemicals incorrectly. The suitabil-
ity of standard dosage advice in terms of the amount of concentrate to be 
used per cropped area is also subject to question. Farmers generally do not 
know accurately the area planted to cotton. and variations in plant density 
and pest infestation. different stages of the crop's life cycle. and climatic 
conditions can affect the appropriate intensity of pesticide application. 
Farmers may be responding to these variable conditions. under the general 
pressure of economic constraints. rather than making mistakes. 
Coffee. Coffee farmers also time their spraying according to pest sightings 
and observations of damage and spray mostly during the colder rainy 
periods in March. April. and June when conditions were conducive to CBD. 
They also tended to combine insecticide and fungicide sprays because of the 
high fixed costs of each application. (Potatoes and other food crops were 
often sprayed at the same time for these reasons of economy.) CBD gen-
erally takes precedence over pests and governs the timing of combined 
sprays. 

Farmers are strongly recommended to spray nine times a year. on a 
calendar schedule. for CBD control (Coffee Research Foundation. [CRF] 
1983). Recent findings indicate that less frequent spraying may be counter-
productive by eliminating saprophytic fungi that compete with CBD 
(Masaba. CRF. pers. comm .. 1983). On the other hand. the latest recom-
mendations for insect control emphasize pest scouting rather than calendar 
spraying (CRF. 1980a: b). using scouting techniques being developed for 
smallholders and plantations (Bardner. 1979). However. most farmers 
continue to use their own informal methods of scouting and deciding on 
spray timing. Faced with two opposite sets of recommendations. calendar 
spraying for CBD and scouting for insects. there is an understandable ten-
dency for farmers to continue operating according to their own observa-
tions. 

The economic pressures on coffee growers have been increasing. The 
costs of pesticides and fertilizers have risen 1.5 to 2.5 times over the last 
five years. while the prices paid for coffee have declined almost 30% 
between 1976/77 and 1982/83. As a result. coffee farmers look for ways 
to improve coffee profits or minimize losses. The outcome is a wide range 
of spraying behavior and general agronomic practices. as farmers search for 
appropriate strategies. The mean number of fungicide sprays by farmers in 
our sample was 4.9. considerably less than the recommended nine per year. 
although there was a wide distribution from zero to more than 12. How-
ever dosages used were often considerably more than recommended espe-
cially for the less expensive copper fungicides. but also for captafol and 
dithianon. to compensate for the reduced frequency of spraying. Such 
behavior may make economic sense to farmers since the fixed costs of each 
application far exceed the cost of the additional chemicals used when over-
dosing the crop. 

In general. it can be said that cotton and coffee farmers have two dis-
tinct pesticide strategies which are used under different conditions. A 'basic 
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strategy' is employed when crop prospects are not good. because of climatic 
conditions (particularly on cotton) or price expectations, and only the 
minimal number of pesticide applications is used at the times the farmer 
judges to be most critical. A 'de luxe' strategy is used when prospects are 
particularly good. for example when the price of the crop and/or the grow-
ing conditions are favorable, involving a higher and more frequent use of 
pesticides. approaching. and in some cases exceeding, the ideal spray regime 
officially promoted. The advice farmers receive and most of the research on 
pest management related only to the latter approach. but in most instances. 
farmers employ a 'basic' strategy. They would benefit from advice on 
undertaking a suboptimal strategy when this is warranted. In other words, 
farmers need to know not just the optimal approach to pest management, 
but also how best to depart from this optimum when necessary. There is 
little indication that researchers or extension personnel are attempting to 
develop and promote such a :flexible approach. 

11IE ECONOMICS OF PESTICIDE USE 
A number of general observations can be made about the economics of 

cotton and coffee in the areas studied which have implications for pest con-
trol behavior. 

Cotton as a cash crop offers very low returns in Kenya. because of the 
low official price. the high labor requirements and the need for chemical 
inputs. Economic studies indicate that net returns are comparable with the 
wage rates for casual labor (Heyer. 1967; ICRA. 1982 and 1983). In 
Makueni, however. cotton is widely and seemingly successfully grown. 
with consistently rising production in recent years. despite the low rainfall 
and difficult growing conditions. Most of the farmers surveyed claimed to 
be growing cotton because of its high economic returns. 

This disparity in assessment seems to be due to a number of factors. 
Alternate opportunities for earning cash are limited in this fairly remote 
area. Even if earnings from cotton are not much greater than casual labor 
rates, little hired labor is used in the area. and the opportunity cost of 
labor is low. The net amounts earned from cotton ranged from KShs 1,250 
to 4,500 (approximately US $125 to $450 at the 1982 exchange rate). the 
largest single source of agricultural income for most farmers. Unlike 
income earned from food crops such as maize and pigeon peas. the cotton 
payment comes in one lump sum which gives farmers the opportunity for 
investment or consumption purchases they otherwise rarely have. Also. 
unlike food crop sales. the price for cotton is known in advance and does 
not :fluctuate with local conditions: in particular. it does not decline if there 
is an especially good harvest. Finally. cotton growing is principally a male 
activity, and in its absence, there would be higher pressures for men to 
migrate to urban areas in search of employment. The value of pesticides 
used by farmers was about 10% of gross earnings. This was the main 
financial input, commercial fertilizers not being used in Makueni. Farmers 

- 128 -



thus felt that this was the main area where they could make savings when 
growing conditions were unfavorable or the price for cotton was low. 

The situation of coffee farmers was more complex than that of cotton 
farmers. A substantial proportion felt that coffee production had become 
so unfavorable that it represented a net economic loss. and this affected 
their decisions on pesticide use. An economic analysis shows that this is 
true only at low input levels and scales of production. (Goldman. 1986). 
However. few farmers were ready to give up coffee growing because. to an 
even greater extent than for cotton. the profit-loss relationship expresses 
only one of a number of relevant economic aspects of production. Five key 
factors mentioned by farmers were: 
i) Credit Availability. The credit for input purchases obtained from 

cooperative societies is one of the main benefits from coffee production. 
Fertili7Jtrs, purchased on credit, are used for maize and other food 
crops. yields of which would otherwise be extremely low. Cash loans 
are also provided and used for coffee or other agricultural or nonagri-
cultural investments. Credits and loans are. however. contingent on 
coffee production and are a prime incentive for farmers to continue 
growing coffee and maintaining reasonable output levels. 

ii) Windfall Profits. The coffee boom in 1976177 generated windfall 
profits for farmers and convinced many to go into coffee production or 
to expand their acreage. Worldwide increases in coffee planting make 
a recurrence of this boom unlikely. but farmers still hope for another 
windfall season and many believe that the possibility of windfall 
gains makes coffee a more profitable crop in the long run than tea. 
which provides a more predictable and stable economic return. 

iii) Price Uncertainties. C&lculating the benefit of inputs on coffee is 
impeded by uncertainty about the final price to the farmer. Each fac-
tory pays its members a different rate. depending on its running 
expenses and the overall quality of its production. In 1980/81. there 
was more than 100% difference in the prices paid to farmers between 
two of the societies in Kigumo Division (Kenya. Ministry of Agricul-
ture. 1981). There was thus little incentive for a farmer to produce 
higher quality coffee than the mean at his factory. creating downward 
pressure on the lever of input use and the quality of coffee production. 

iv) Factory Labor Requirements. Most processing labor at each factory is 
supplied by member farmers. 100-150 person days per household per 
year. regardless of the amount of coffee it produces. Much of this 
labor requirement coincides with food crop harvests and is very costly 
to the household. It can make coffee production prohibitive for 
smaller growers. especially in periods of low profit margins. 

v) Regulation. Coffee is a protected crop and maintenance of the high 
quality of Kenyan coffee is a major national policy. It is illegal to 
uproot trees without permission. and practices such as intercropping 
coffee with beans (becoming common as the profitability of coffee 
declined) are prohibited to avoid general deterioration in quality. 
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Given the complexity of this general economic situation and the mar-
ginality of profits. decisions on the optimal use of pesticides are difficult. 
Clearly the economically relevant questions go beyond determination of the 
action threshold. which has been the main focus of research based on 
Western agricultural conditions. In contrast to the latter. underuse of pes-
ticides is the norm. and the main economic question is how to achieve the 
best net return given the numerous constraints. No single strategy is likely 
to produce optimal results for all farmers. The objective of research and 
extension should be to tell farmers how to determine the strategy that will 
produce the best results in their particular situation. This is a more com-
plex and demanding goal. but one that may produce appreciably more suc-
cessful results in the long run. 
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16 
The Environmental Conflict And Farmers' 
Attitudes To Pesticide Use In Britain 

S.Carr 

INTRODUCI10N 
Although fewer than 3% of Britain's adult population now work on 

the land. they produce more than 75% of the country's needs in temperate 
food (HMSO. 1983). Successive governments since 1945 have encouraged 
farmers to increase their productivity and have supported this with: 
guaranteed prices; grants towards farm improvements; the Agricultural 
Development and Advisory Service (ADAS); funding for agricultural 
research and training: and tax incentives. A government white paper on 
agriculture (HMSO. 1979) pledged continuing support for this policy by 
concluding " . .import prospects and the need for insurance continues to 
point to the desirability of increased agricultural output in this country." 

Agricultural production has been further encouraged since 1973 by 
Britain's entry into the European Community (EC). the stated aims of the 
EC Common Agricultural Policy (CAP) being to: increase agricultural pro-
ductivity; ensure a fair standard of living; stabili~ markets; guarantee reg-
ular supplies; and ensure reasonable prices (National Farmers Union (NFU), 
1971). 

With increasing agricultural production. the level of concern about its 
impact on the rural environment has also increased. Intensive agriculture is 
claimed to be impoverishing the country's landscape (Countryside Commis-
sion. 1974). its wildlife (Nature Conservancy Council. 1977) and natural 
resources in general (O'Riordan. 1982). Support for the environmental 
movement is manifested in the rapid increase in membership of the Royal 
Society for the Protection of Birds (RSPB). one of the largest and most 
influential conservation groups. Their membership increased from below 
10.000 in the 1940s and 1950s to 65,000 during the 1960s and more than 
380.000 in 1984. Conservation organizations in Britain now claim a com-
bined membership of more than three million people. far outnumbering the 
300.000 farmers. 

Environmental groups accuse farmers of 'vandalising' ancient woods. 
destroying hedgerows. enveloping the countryside in a 'pall of poison' with 
pesticides. threatening the existence of wetland wildlife by drainage 
schemes. setting light to the countryside by burning cereal straw. 
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preventing public access to farmland and. more recently. of burdening the 
taxpayer with the cost of the EC's surplus food production. 

The dispute between agriculture and conservation is generally seen as 
one of conflicting interests and competing uses for the scarce resource of 
land. The government policy of designating certain areas where conserva-
tion takes priority over agricultural production. and compensating the 
farmer for the resulting financial loss (HMSO. 1981). reflects this under-
standing of the problem. But the intense and often emotional nature of the 
accusations suggests that conflicting sets of values are also involved. conser-
vationists and farmers each viewing the problem in a different light. In 
such a case. the conflict is unlikely to be resolved by monetary compensa-
tion alone. 

To gain a better understanding of the nature of this conftict. surveys 
of the attitudes of (a) local farmers and (b) members of organizations with 
an interest in the countryside ('conservationists'), to farming and conserva-
tion have been carried out in Bedfordshire. This county lies between the 
intensive cereal growing area of East Anglia and the mixed agriculture of 
the Midlands. 

An unstructured survey was carried out to establish what aspects of 
conservation concern people and why. The topics most often mentioned 
were loss of hedges and trees. pesticide and fertilizer use. loss of marshy 
areas. ponds. ancient woods and wildlife habitat in general. straw burning. 
access to the countryside and surplus food production. Conservationists 
were almost all concerned about the use of pesticides and also about the 
loss of hedgerows. trees and other wildlife habitat. On the other hand 
farmers did not appear to consider pesticides a conservation-related issue: 
in general their main conservation concerns were about public access to 
farmland. the possibility of a ban on straw-burning and other such restric-
tions. although they shared some of the conservationists' concern about the 
loss of trees. 

This paper describes the theoretical framework of the attitude survey. 
the Ajzen and Fishbein theory of reasoned action. and discusses some of the 
results of an unstructured survey with particular reference to pesticides. 

SURVEY METIIODS 
The theory of reasoned action (Ajzen and Fishbein, 1980) relates atti-

tudes to behavior and has been used in a variety of practical situations. 
including surveys of farmers' attitudes to pesticide use (Tait. 1983). It 
takes account of underlying beliefs. values and social inftuences. all of 
which are important to an understanding of confticts over conservation and 
agriculture. The model is summarized as a linear regression equation: 

B =::: BI =(AB )W o+(SN )W 1 

where B is behavior. BI behavioral intention. AB attitude towards the 
behavior. SN subjective norm (social influences) and W 0 and W 1 
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empirically determined weights. 
A preliminary survey was done to establish relevant beliefs. values 

and social influences and to develop an index of conservation behavior for 
the model. Twenty four farmers and 26 members of local organizations 
with a countryside interest were interviewed. Five farmers were county 
committee members of the NFU or the Bedfordshire Farming and Wildlife 
Advisory Group (PW AG) and the others (all with holdings over 20 ha) 
were randomly selected from the NFU membership list (claimed to include 
93% of Bedfordshire farmers). The countryside interest groups (and their 
local membership) were as follows: the Naturalists Trust (4.000). the 
Natural History Society (400). the Royal Society for the Protection of Birds 
(4.000). the Preservation Society (1.000). the Ramblers Association (160). 
F:riends of the Earth (40) and the Conservation Volunteers (30-40). Those 
interviewed were either committee members or randomly selected from 
membership lists. 

The interviews took the form of unstructured conversations around a 
common core of questions about conservation and farming. Specific ques-
tions were asked only if respondents omitted to mention topics of interest 
to the research. The tape-recorded interviews were transcribed verbatim 
and content-analyzed (Whyte. 1977). recurring themes. sentences and 
phrases of interest being selected and grouped together. These were used to 
construct a questionnaire based on the Ajzen-Fishbein model for a second 
survey. and to assess whether this model could encompass all the attitude 
dimensions in a complex issue like conservation. 

RESULTS 
Pesticides. and agrochemicals in general. were frequently mentioned 

by conservationists as one of their main concerns about farming. Also. in a 
recent public opinion poll (MORI. 1983) 10% of those interviewed saw 
agrochemical use as the main threat to the countryside. Farmers. however. 
did not see pesticides as a conservation-related issue and only mentioned 
them in response to a specific question. 

Attitudes 
Farmers generally felt that pesticides were an essential part of modern 

farming and that their safety. to people and the environment. was care-
fully tested by scientists and manufacturers (Table 16.1). Although mis-
takes bad been made in the past. for example with arsenical compounds 
and DDT. they felt that pesticides were now safer. used at much lower 
concentrations and applied with better equipment. Fungicides in particular 
were routinely used and considered harmless. Cost seemed to be the only 
disincentive to the use of insecticides and herbicides in a similarly liberal 
way. 

Only four conservationists were not concerned about pesticide use; 
three of these had close farming connections and one had formerly worked 
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TABLE 16.1 
Beliefs about pesticide use 

The use of pesticides: 

Mainly farmer beliefs is an essential part of 
high input systems 

ensures high yields 

allows us to keep on top 
of pests, diseases and 
weeds so they don't 
build up 

is now restricted to care-
fully tested chemicals 

Mainly conservatiomst beliefs harms wildlife 

Beliefs shared by some farm-
ers and conservationists 

leads to a build-up of 
pesticides in the food 
chain 

provokes worse strains 
of pest and disease 

harms beneficial insects 

leaves toxic residues in 
the soil. water or crop 

makes us over-dependent 
on chemicals 

affects health 

for a pesticide company. Most were less certain than farmers that the test-
ing of pesticides was adequate. and they were worried about their unknown 
long-term effects. A typical remark was. •o.K. well presumably they're 
safe but I don't know. I don't know how long it took before the chloro-
bi-phenols caused the decline of the birds of prey. the thinning of their 
egg-shells ... there's no telling just what long-term effects there might be 
from all sorts of chemicals that are being used now: (RSPB member). 
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Conservationists' main concern was about harmful effects of pesticides 
on wildlife. both wild flowers and animals. particularly the risk to animals 
at the top of the food chain, whereas farmers generally felt the newer pes-
ticides were relatively harmless in this respect (Table 16.1). 

Most conservationists felt that the amounts of pesticide used were too 
small to affect human health. This relatively low level of concern. com-
pared with that in less developed countries (Bull. 1982). probably reflects 
the small likelihood of most people coming into contact with pesticides, 
other than those intended for garden use. Some farmers mentioned 
mishaps in handling pesticides. but only two people. a farmer's wife and a 
vegetable grower. expressed concern about their effects on health. 

A sizeable minority of farmers did express some reservations. particu-
larly about insecticides. and some avoided using them when possible. One 
farmer expressed strong reservations about pesticides. and yet as a veget-
able grower. felt it necessary to use them frequently. Similar cases where 
pesticide use conflicted with attitude have been noted by Tait (1982). 

About half of the conservationists who were worried about pesticide 
use qualified their remarks by saying that. from the farmers' point of view. 
there were advantages but only two mentioned a plentiful supply of food 
as a benefit of pesticides from the public point of view. Increasing the sup-
ply of food was usually seen as a dubious benefit. given the surplus pro-
duction in the EC, for example: "The thing that really gets me about it is 
they're going hand-over-fist trying to bring every field into arable cultiva-
tion, trying to produce more and more wheat and barley, and they're 
already over-producing. so we don't really need this stuff: (Conservation 
Volunteer). 

The fact that few farmers saw pesticides as a conservation-related 
issue suggests, on the basis of the Ajzen-Fishbein model. either that they 
are unaware of any pressure to reduce their pesticide use or that the pres-
sure is coming from sources whose opinions they do not take seriously. A 
further explanation, which seems likely from the findings of this survey. is 
that the pressures from respected sources are overwhelmingly in favor of 
maintaining or increasing pesticide use. for reasons other than conservation. 

The survey showed that neighboring farmers and farmers' merchants 
can be a powerful influence, encouraging increased use of inputs in general. 
As one farmer said. 11 You try to be as good as your neighbor. You get the 
ICI boys coming round saying 'Your crop isn't looking so well, you want to 
use more nitrogen'.11 (Arable farmer). ADAS was a respected source of 
advice. "I take a lot of advice from ADAS because they're the impartial 
ones." (Arable farmer). However. there was no suggestion from the farm-
ers that ADAS recommended reduced pesticide use as a conservation meas-
ure. although ADAS is now required to take conservation into account 
when giving advice. The fact that conservation is usually handled by the 
Land and Water Service Division of ADAS. while advice on pesticides and 
fertilizers is given by the Agricultural Service Division, may be partly 
responsible for this. 
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The only pressure on farmers to reduce pesticide use came from 
members of their own family. in one case a wife and in another (quoted 
here) a father: "Dad and I have quite a few arguments (about pesticides) ... 
father's of the opinion that I would always use them which isn't neces-
sarily so and I'm of the opinion that he'd never use them which isn't neces-
sarily so." (Arable farmer). 

Conservation organizations appear. from this survey. to exert no pres-
sure on farmers' pesticide use. Given the strength of their feeling about 
pesticides. this is surprising. On the other hand the farming community 
had some influence over the conservationists. in that many of the latter 
qualified their statements of concern with an appreciation of the farmers' 
point of view. Conservationists' views were likely to be reinforced by their 
societies' journals and talks. and by watching natural history programs on 
television. "We watch all these wildlife programs on TV and it's amazing. 
you never get to the end without some pessimistic point of view coming 
over". (RSPB member). 

The picture that emerged from this survey indicated that many farm-
ers were isolated from the views of people outside the farming community. 
For example. "Farmers stay very remote from everybody ... Most of my 
friends are involved in farming. and those that aren't have quite a lot to do 
with people that are". (Arable farmer). Farmers repeatedly mentioned 
how few people living in rural areas now worked on the land or had any 
understanding of farming. and felt this was one of the main reasons for the 
conflict: "The trouble is once all the people who lived in the village were 
people who worked on the farms or were in some way or another con-
nected. but now there aren't the people working on the farm and the 
farmhouses and cottages are being sold off and townspeople come into 
them". (Mixed farmer). 

Consequently there is a declining influence of farmers on their local 
society which may explain why the conflict has surfaced to its present 
extent: "At one time I think farmers were the leaders of the community. 
but of course the farmers don't lead the community now because they 
don't employ these people." (Arable farmer). This isolation has also been 
noted by Newby et al. (1978). 

Behavioral. Indicators of Concern about Pesticides and Conservation 
Relevant behaviors mentioned by farmers were: not using pesticides 

routinely: avoiding harm to bees by not spraying crops in ftower. using less 
toxic chemicals or spraying late in the day; avoiding contamination of 
streams; avoiding the use of pesticides too close to harvest; and washing 
carefully after their use. 

For conservationists the most appropriate behavioral indicators 
seemed to be derived from the action they were prepared to take in order to 
inftuence farmers' pesticide use. This was very much a reflection of the 
different approaches used by the conservation organizations to which they 
belonged. Membership of the organization itself was implicitly assumed by 
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the survey to be one indicator of conservation behavior and many of those 
interviewed belonged to more than one group. 

Only the two smallest groups encourage direct action: the Conserva-
tion Volunteers and Friends of the Earth. The Conservation Volunteers 
carry out conservation tasks on farms in response to requests from farm-
ers. The approach of Friends of the Earth (FoE) is more confrontational; 
members might hold a demonstration on the farm to attract publicity 
through the press and embarrass the farmer. One FoE member had peti-
tioned all his neighbors to write to the Department of the Environment and 
complain about frequent spraying of an adjacent field. 

Members of the Naturalists Trust contribute money towards the pur-
chase of farmland which is then managed for nature conservation. This 
approach is also used by the RSPB. although they concentrate on nationally 
important sites. Some conservationists felt the only way to bring about 
change was to educate people to their own way of thinking. by giving lec-
tures. writing articles and contacting their MP: "Basically we cannot do 
anything other than attempt to educate: as a charity we're not allowed to 
have any political bias. Obviously we can talk to our MPs and our 
representatives on our local government but we have no power to take any 
action, we can only try and educate the people." (RSPB member). 

The Preservation Societies work by cultivating good relations with 
local government and the local press. but are more concerned with local 
planning than the broader issues involved in farming and conservation. 

The fact that larger conservation organizations favor indirect action 
such as the purchase of land or persuading people to support their point of 
view and influence government legislation. may explain why individual 
farmers perceive little pressure at the local level to reduce their pesticide 
use. 

Conflicting Attitudes and Norms 
Although they held differing beliefs. for example over the extent to 

which pesticides damage wildlife. some farmers and conservationists shared 
similar sets of values. 

For these people some form of compromise. such as that already ini-
tiated by FWAG. should be a relatively simple matter. As one RSPB 
member said: "When you get to know and talk to people and really know 
what they believe and think. their ideas are not so far removed from the 
ideas that true conservationists may hold". 

In other cases. particularly over perceptions of attractive landscape 
and of land ownership. farmers and conservationists saw the issues in a 
very different light. Typical of many farmers' views about landscape was. 
"To me it's attractive because it's neat. presentable and it looks tidy". 
(Arable farmer). Conservationists were more likely to say: "I don't like 
the way they've 'cleared up' the countryside. There·s not enough rough 
and tumble that we used to have. nor the wildlife". (Naturalists Trust 
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member). 
On the question of who owns the land many farmers had a strong 

sense of ownership. for example. "I think it's dreadful if you own some-
thing ... that somebody else should dictate you shouldn"t do this. that and 
the other". (Livestock farmer). Whereas conservationists saw land as held 
in trust by farmers: •I think we ought to get over to them that they are 
just custodians of the land. they're holding it for our future generations". 
(Naturalist Trust member). 

Cotgrove (1982) and Buss and Craik (1983) have discussed the ten-
dency for people to develop compatible sets of attitudes to a range of con-
temporary issues. Where opposition crystallizes across such a broad front. 
this can be a particularly serious source of conflict. and there was some evi-
dence of this taking place between the farmers and conservationists sur-
veyed. For example one conservationist said: "I don't really know that 
much about it (conservation) but I do care about what's happening - I 
suppose I'm basically concerned about the society we live in. in general. 
The countryside is one side of it ... My interest in nuclear power was first ... 
people that tend to be anti-nuclear power tend to be conservation-type peo-
ple, so then you get on to other topics when you're talking to them. for 
instance general resources". (Conservation Volunteer). The antagonistic 
view from a farmer was. "I'm anti-conservationists. Most of them that 
I've come across that would call themselves staunch conservationists drive 
me nuts ... They all strike me as left wing fanatics. or maybe right wing 
fanatics, but fanatical". (Arable farmer). 

Statements based on sets of values rather than specific beliefs provoke 
an angry response from those with dilferent opinions. who dismiss them as 
ignorant and irrational. The conflict is heightened by the minimal direct 
contact between farmers and conservationists. as it is often only those with 
such strongly held convictions who receive any attention. and they are 
dismissed as cranks. Such value-laden conflicts are difficult to resolve by 
negotiation and usually require legislative action. 

CONCLUSION 
Pressure from the environmental lobby. among other factors. has now 

caused the British government to rethink its agricultural policy and give 
more positive support to conservation. The two major farming unions. the 
National Farmers Union and the Country Landowners Association. have 
also agreed that there should be less emphasis on productivity and more on 
conservation. Recent British pesticide legislation. the Food and Environ-
ment Protection Act. 1985. includes powers to enable the government to 
control pesticide use at the farm level. 

With government and the environmental lobby thus equipped for 
action. adverse publicity from an incident involving pesticides could com-
pletely alter the balance of pressures on farmers over their use. Given the 
apparent contribution of such pressures to pesticide usage behavior, and the 
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fact that a sizeable minority of farmers have ambivalent attitudes to pesti-
cides, an unexpectedly abrupt change to reduced pesticide use could take 
place. A smoother transition, more attuned to farming needs, might be 
achieved if the farming community were to take more notice of public 
opinion now and attach greater importance to precision in pesticide use. 
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17 
Perception And Management Of Pests And 
Pesticides By Malaysian Traditional Small 
Farmers - A Case Study 

Mohd Yusof Hussein 

INTRODUCTION 
More than 500,000 households can be classified as traditional small 

farms in Peninsular Malaysia. The average farm size is about two hectares 
with considerable variation between urban and rural areas. and among 
different communities in the different states. Almost two-thirds (65%) of 
these farmers are owner-occupiers. 24% are tenant farmers and 11% 
owner-tenant operators. They grow a large variety of crops such as 
tobacco. rice. fruits. vegetables. spices. cocoa. rubber. oil palm. coffee. cas-
sava and yam. and some also keep livestock such as chickens. goats. cows 
and ducks (Ooi et al., 1983). Most traditional small farmers operate with 
limited means. with minimal use of moder~ technology and machinery. 
relying on family labour. hired labourers and sometimes community help. 

Pesticide usage among traditional small farmers depends on the type 
of crop planted and other social and economic factors. Hardly any pesti-
cides are needed on fruits. coconuts. cocoa and cassava (Ooi et al .. 1983). 
On the other hand vegetable. tobacco and rice farmers use large quantities 
of pesticides. particularly insecticides. As in most developing countries. 
efforts by the government and associated agencies have not resulted in 
technical packages capable of increasing small farmer net returns through 
effective pest control. Critics complain that past programs lack under-
standing and appreciation of farmers' perceptions. needs and capabilities. 

Agricultural development in Malaysia has concentrated on major 
plantation crops such as oil palm. cocoa and rubber. operated on a large 
scale by private corporate bodies. The government has only recently placed 
a high priority on improving the agricultural productivity and economic 
well-being of small farmers. In fact. a global concern is now demonstrated 
by international donors to focus on research and extension for small farm-
ers. and Malaysia has formulated a new National Agricultural Policy aimed 
principally at small farmers. 

The starting point for such programs should be an understanding of 
traditional agricultural systems and small farmers· perceptions. using them 
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as the basis for future work. With the advent of integrated pest manage-
ment (IPM). which is new to most small farmers. the process of decision 
making includes farmers' perceptions of crop damage caused by pests. atti-
tudes to risk. perceptions of the cost-benefit ratio of control measures. and 
constraints on options and information (Norton. 1982a: Norton and Mum-
ford. 1983). 

The survey described here concentrates on traditional small farmers in 
Peninsular Malaysia. addressing particularly the prospects for IPM exten-
sion. Emphasis is given to farmers' perceptions of pest problems and IPM 
concepts and whether these could become major stumbling blocks to IPM 
implementation. 

METIJODS 
The basic premise is that appropriate technological changes for small 

farmers must emerge from agro-socioeconomic studies that identify condi-
tions influencing traditional cropping systems. A proper analysis must 
incorporate the farmers' criteria, including the way they perceive pest prob-
lems and how they react to risk. 

Survey sites were selected to include cropping patterns with similar 
performance and shared agroclimatic characteristics: Kuala Langat (KL) in 
Setangor. and Beranang (BR) and Labu-Nilai (LN) both in Negri Sembilan. 
The three districts have been adopted by the Universiti Pertanian Malaysia 
as field laboratories for students to carry out their extension practicals. 
The farmers in these villages are therefore more exposed to modern agricul-
tural technologies than in neighboring sub-districts. 

The number of farmers interviewed was: 33 (KL), 25 (BR) and 20 
(LN). The survey studied the farm system. the major ecological and techn-
ical relationships and pest management decision-making tactics of small 
farmers. It investigated farmers' perceptions of pests and the damage 
caused; control measures known and/or adopted and their effectiveness; 
perceptions of the environmental hazards of pesticides and their willingness 
to accept new pest control innovations such as IPM. 

The survey was conducted in March 1984 and each respondent ver-
bally answered questions from a questionnaire. The interviewer ticked 
matching answers. 

The questionnaire covered the following topics: age; level of education; 
farming system: major crops planted; problems relating to crop production; 
type of control decision taken; source of recommendations; agencies recom-
mending: level of success achieved; ability to diagnose pest problems; abil-
ity to differentiate different pesticides and their mode of action; awareness 
of hazards of using pesticides; knowledge of non-chemical methods of con-
trol; and perception of IPM. 

Data were tabulated. classified according to survey site, and analysed 
using a computer. 
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RESULTS 
Table 17 .1 shows the characteristics and conditions of typical tradi-

tional small farmers in the areas studied. The low percentage of full-time 
farmers. in an agriculturally based country like Malaysia. occurs because 
farming is not usually sufficiently profitable to support an average family 
of 5-6 people. These farmers sought additional employment outside the 
farm. As the number of part-time farmers increases. this is likely to affect 
pest control strategies. as part-time farmers have been shown to depend 
heavily on prophylactic pest control (Morita. 1982). The practice of mixed 
cropping provides some flexibility and stability of income. The farmers 
perceived pest problems to be worse than fertilizer and water problems: 
84% indicated that. of the various components of modem agriculture. pest 
management presented by far the most difficult challenge to traditional 
small-scale farmers as they make the transition to scientific farming. This 
maybe because (IPM) requires them to grasp a complex set of recommenda-
tions and data (Goodell. 1984). 

TABLE 17.1 
Farm and farmer characteristics for the sub-districts Kuala Langat (KL). 
Beranang (BR) and Labu-Nilai (LN) 

Characteristics KL BR LN Overall 

Mean age (years) 46 54 52 50 
Primary schooling(%) 85 85 85 85 
Full-time farmers(%) 52 76 68 64 
Main crops oil palm fruits fruits 

fruits rubber rubber 
coffee vegetables vegetables 

Mixed croooinJ? systems(%) 70 67 70 

The farmers' concern over pest problems is shown by the high percen-
tage (80%) taking action to control pests. Those who applied control meas-
ures were very satisfied with the results. Only 51% used chemical pesti-
cides and most of the insecticides and fungicides were used on vegetables 
(Ooi et al.. 1983). The percentage of small rice farmers using pesticide in 
the Muda Irrigation Scheme was 62% compared to only 20% of the farmers 
outside the Muda scheme (Normiya. 1982). The highest percentage of 
farmers using pesticides was in Kuala Langat (57%) where oiJ palm is the 
major crop. This was probably because of the greater need for herbicides in 
oil palm fields. The farmers were still dependent on non-chemical control 
methods because of their strong adherence to traditional cropping systems 
which incorporate inherent control mechanisms. However. being traditional 
does not mean they are not receptive to modern agricultural methods. 
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They found television. small group talks and personal visits by officers 
from the Department of Agriculture to be most useful in providing advice 
on pest control. The services provided by the extension department of the 
University Pertanian Malaysia (UPM) ranked second as the most favored 
agency. 

Table 17.2 indicates that most farmers felt pest control was difficult 
but that they could diagnose pest problems. However. only 41% were actu-
ally able to differentiate between insect and non-insect attack. They were 
also very poorly informed about different pesticides and their mode of 
action. The farmers were aware of the hazards of pesticides to the environ-
ment and their health. The majority (85%) perceived that pesticides were 
dangerous to their health. but those who were more dependent on pesticides 
showed the least concern (63% from Kuala Langat. compared to 93% from 
Labu-Nilai and 100% from Beranang). The farmers were also well aware 
of the problems of phytotoxicity (73%). pesticide resistance (51%). destruc-
tion of natural enemies (50%) and chemical waste (46%). 

Table 17.3 shows that half the farmers had heard of IPM. but they 
had a poor understanding of what it meant. In spite of this they were 
ready to accept IPM. Their knowledge of non-chemical pest control 
methods is important for the adoption of IPM and half of them were still 
using these methods. in the following descending order of familiarity: cul-
tural. mechanical. physical and biological (Table 17.4). Cultural and 
mechanical methods are probably preferred because they use simple pro-
cedures and are readily available. 

Table 17.5 indicates that farmers who were better at diagnosing pest 
problems or differentiating between pesticides had more favorable percep-
tions of IPM and other non-chemical methods. as an alternative to pest 
control by chemical pesticides only. 

TABLE 17.2 
Farmers' perceptions of pests and pesticides (% responding positively) 

KL BR LN 

Pest control is difficult 94 68 89 
Can diagnose problems 79 68 84 
Know different pesticides 33 44 47 
Know mode of action 7 20 27 
Pesticides alone not enough 52 56 48 
Should stop pesticide usage 63 33 32 

Middle aged farmers (40-60 years old) showed greatest awareness of 
pest problems. took action to control them. referred to publications on 

- 145 -



TABLE 17.3 
Farmers' perceptions of IPM and its associated concepts (%responding posi-
tively) 

KL BR LN 

Heard of IPM 28 47 53 
Understand IPM 16 28 11 
Willing to accept IPM 60 75 63 
IPM is more complex 60 54 83 
Ready to change the 67 80 55 present system 

TABLE 17.4 
Farmers' use of non-chemical control methods(% responding positively) 

Type of control KL BR LN 

Cultural 81 88 84 
Mechanical 66 95 72 
Physical 41 61 53 
Biological 7 17 31 

control recommendations. showed greater ability to diagnose problems and 
agreed that pesticide use should be minimized (P<0.05 Chi-square test). 
Similarly. farmers who had formal education (at least at primary school) 
were more aware of pests than those who had no primary education. 

DISCUSSION 
In general. the small farmers interviewed in this study showed a wil-

lingness to accept new systems of pest control such as IPM and their per-
ception of IPM as an alternative to chemical control. or any other unilateral 
approach to pest problems. was favorable. The potential of cultural and 
mechanical methods of pest control. as a major component of IPM on small 
farms should not be ignored. With increased knowledge of ecological and 
biological methods of control. through education and the participation of 
middle-aged farmers. the available labour and other resources should be 
adequate for the implementation of IPM in the survey areas. 
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TABLE 17.5 
Association between farmers' understanding of pest controJ and their per-
ceptions of non-chemicaJ control methodst 

Cultural Mechanical Physical Biological Integrated 

Can diagnose s s s s s problems 
Can differentiate 

pesticides and s NS NS s NS 
mode of action 

ProbJem with s NS NS s s resistance 
Cost of pesticide s 

t Chi-square test: S denotes significance at P - 0.05 and NS no significant 
association. 

The fact that farmers have a favorable attitude towards IPM. even 
although they have little understanding of what it means may be because 
they perceive that IPM does not impose an extra burden on their limited 
resources. They may view it like a bottle of pesticide which will be made 
available and require little of the farmer's own controJ and little extension, 
whereas in practice IPM is actually more labour intensive and requires good 
extension and more scientists (Goodell. 1984). The small farmers are 
becoming too dependent on technologicaJ packages. like pesticides. and thus 
have little experience and skill in methods of managing their own resources 
which may be laborious or difficult to learn. such as cultural control. 

Pest perceptions among the farmers in this survey may differ from 
those of other areas in Malaysia. Vegetable farmers in the Cameron High-
lands. for example. Pahang. viewed pests more seriously than rice farmers. 
They are probably more risk averse and used insecticides on a fixed 
scheduJe. whereas rice farmers in Tanjung Karang. SeJangor (Heong. 1982) 
and in the Muda Irrigation Scheme. Kedah. applied insecticides only after 
pest damage was visible (Heong et al.. 1983). 

The farmers in this study seemed to be receptive to new technology 
which would allow them to make their own decisions. provided it did not 
impose additional costs. 

In studying farmers' resistance to IPM. Sheahan (1980) adopted the 
systems approach in which IPM is perceived as one sub-system of the pro-
duction unit. the farm. Within this sub-system. there are further sub-
systems for each plant pest. IPM is often perceived as the most complex 
sub-system and is not fully understood by farmers. extension workers or 
even research staff. The other sub-systems which could influence farmers' 
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rejection or acceptance of IPM are the social sub-system. the economic sub-
system. the physical resources sub-system. and the cultural practices sub-
system. 

Unless farmers perceptions are understood. and shown to have practi-
cal value in making pest management decisions. implementation of IPM 
programs will be met with unexpected obstacles. Researchers should there-
fore take small farm technology back to the drawing board. to incorporate 
traditional technologies (Norton. 1982b; Hussein. 1983; Norton and Mum-
ford. 1983; Goodell. 1984; Matteson et al.. 1984). 

The government has tended to provide agricultural packages and 
bureaucratically generalized services incompatible with the principles of 
IPM. on the assumption that farmers cannot make rational decisions on 
their own behalf. If farmers are not trained to make their own decisions. 
they cannot adopt IPM. The pest surveillance system for brown plant 
hopper management on rice in the Tanjung Karang irrigation scheme in 
Malaysia has violated a basic IPM principle. All surveillance data collected 
from farmers' fields are transported to a computer. 100 km away in the 
capital city of Kuala Lumpur for compilation. pre-empting the initiative 
and responsibility of the field technicians and farmers. IPM is incompatible 
with this. and many other forms of state control and agricultural subsidy 
in developing countries. 
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18 
Pest Control Practices And Pesticide Percep-
tions Of Vegetable Farmers In Loo Valley, 
Benguet, Philippines 

Charito P. Medina 

INTRODUCTION 

Benguet province. in the Cordillera Mountains in northern Philippines. 
is very rugged with elevations ranging from 1.600 to over 2,300 m. The 
high altitude results in a mean annual temperature of 18°C. 9°C lower than 
the country as a whole. making the area highly favorable for vegetable 
growing. particularly semi-temperate and temperate vegetables. 

Buguias is the main vegetable producing area of Benguet. with 35% of 
the total land area planted to vegetables and 87% of the total labor force 
engaged in agriculture (Benguet Socio-economic Profile, 1981). The most 
extensive vegetable terraces are found in the Loo Valley. where the survey 
data reported in this paper were collected. However. the practices and per-
ceptions described are typical of vegetable farmers throughout the Cordil-
lera. 

The vegetable industry which is both labor and capital intensive. was 
introduced to the Loo Valley in the late 1950s by immigrant Chinese mer-
chants and stimulated by market demand. Mountain sides were cleared 
and terraced to accommodate vegetable growing. Only one crop per year is 
grown in the sloping rainfed areas. but on the irrigated terraces four crops 
are possible. The result is that crops at every stage of growth can be found 
in the field at any given time. 

This intensive farming system supported the build up of pest popula-
tions by providing unlimited food, and the lack of spatial and temporal 
barriers favored the maintenance of high population levels. Thus pests and 
diseases are very severe throughout the year. 

PFST CONTROL PRACTICF.S 
Some farmers recalled that they used to remove 'worms' from plants 

by hand-picking. They also reported using plant decoctions to control 
insect pests. e.g. avocado leaves for ants. sunflower for diamond-back moth. 
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and also tobacco and hot pepper decoctions. With the exception of deter-
gents. which are sometimes sprayed to control leeches. such methods are 
rarely practised now. 

Chemical pesticides are now the only means of crop protection used 
by farmers. having gained their confidence because of their immediate and 
dramatic effect. They are readily available in agricultural supply stores 
and are necessary to maintain the cosmetic quality standards demanded by 
consumers. who have been influenced by chemical company advertisements. 

SOURCT.S OF INFORMATION ON PESTICIDES 
Information on pesticides comes mainly from chemical company :field-

men who organize 'Farmers' Vegetable Seminars' through the extension per-
sonnel of the Ministry of Agriculture and the head of the local administra-
tive unit (the barangay captain). These seminars are used to promote pro-
duct sales. The format is a short academic discussion on the kinds and 
biology of pests. followed by information on relevant pesticides produced 
by the company. At the end of the seminar. pesticides are sold at a special 
promotion price. often with added incentives like raffies for T-shirts bearing 
the names of pesticide products. small packages of pesticides. tumblers or 
ftashlights distributed free. 

To a more limited extent. information also comes from other farmers. 
billboards or radio advertisements. demonstration methods or from the 
government extemion agents (Bahatan et al.. 1970). 

PESTICIDES USED 
Farmers tend to spray the same very wide range of pesticides on all 

their crops. Chemicals are usually sprayed in combination and the efficacy 
of one may mask the inefficacy of others in the mixture. Farmers believe 
that such mixtures are good. without questioning whether some chemicals 
may not be needed in the mixture. 

On six vegetable farms. 90% of pesticide treatments on potatoes were 
applied as mixtures of insecticides and fungicides and a similar pattern was 
found on chinese cabbage (Table 18.1). On lettuce. sweet peas and beans, a 
combination of insecticides and fungicides was also used. When biological 
insecticides were used. they were generally combined with other insecticides 
because. according to farmers. "Biological insecticides cannot kill the worms 
inside tunnels or those inside leaf whorls. and the worms are not dead the 
following day". The farmers did not understand that caterpillars have to 
ingest the microbial spores to be kilJed hence the delay. The pesticides used 
by farmers are listed in Table 18.2. 
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TABLE 18.1 
Pesticide combinations per spray round, from records of six farmers, 1983 

Percent of 
Crop Pesticide Combinations total sprays 

Potato (Total no. of pesticide treatments = 52) 
2 insecticides+ 1 fungicide 46 
1 insecticide + 1 fungicide 44 
l fungicide 10 
(23% included urea) 

Chinese cabbage (Total no. of pesticide treatments = 56) 
2 insecticides + 1 fungicide 46 
1 insecticide + 1 fungicide 2 7 
2 insecticides 23 
3 insecticides + 1 fungicide 2 
3 insecticides 2 
(28% included urea) 

Mixing of pesticides is encouraged by the farmers' desire to have rapid 
knockdown of pests. It is also recommended by chemical company sales-
men as one way of preventing pest resistance. This idea is questionable. at 
least as practised. because the combinations used are indiscriminate. It 
does. however, increase pesticide sales. Farmers usually use 1-4 table-
spoonfuls of each chemical per load in a 19 _litre (5 gal) sprayer so that 
with mixtures the amount per sprayer load totals 3-8 tablespoons. The 
strength and volume of the mixture applied is increased as the crop 
matures. to compensate for the increasing size of plants. 

In a growing season of 65 to 95 days. farmers spray an average of 
eight to ten times with three to six kinds of pesticides on a calendar basis. 
The usual spraying interval is seven days. but this is reduced to three days 
during summer for pests like thrips. or during the rainy season for blight 
diseases. The spraying records of representative farmers are summarized in 
Table 18.3. 

PERSONAL PROTECTION AND PESTICIDE POISONING 
Spraying is usually done in the early morning. or late afternoon. 

Farmers use very little personal protection during spraying. the maximum 
being boots and a piece of cloth covering the mouth. Some wear short 
sleeved shirts and no gloves, and barefooted farmers even fold up the 
lower portion of their pants so that they do not get wet. As a consequence. 
their legs and feet. hands come into contact with pesticides. Some farmers 
even use their bare hands to mix pesticides in a container, claiming that this 
is more effective. 
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TABLE 18.2 
Pesticides applied to vegetable crops (1983) 

Crop Insecticides Fungicides 

Potatoes Bacillus thuringiensis chlorothalonil 
cypermethrin cymoxanil 
fenvalerate mancozeb 
formetanate maneb 
malathion metalaxyl 
methamidophos zineb 
methiocarb 
mevinphos 
oxamyl 
profenofos 
triazophos 
phenthoate 

Chinese Bacillus thuringiensis cymoxanil 
cabbage cartap mancozeb 

cypermethrin maneb 
endosulfan 
endrin 
fenvalerate 
malathion 
methamidophos 
mevinphos 
propoxur 
triazophos 
phenthoate 

Sweet peas. Bacillus thuringiensis cymoxanil 
Banguio. cartap mancozeb 
beans. fenvalerate maneb 
lettuce formetanate 

propoxur 
triazophos 
phenthoate 

Wind direction is not considered during spraying. Farmers spray 
along rows. back and forth. even with the wind. Wind velocity is also not 
considered and it is not uncommon to smell pesticides drifting up to 200m 
away from a spraying farmer. 

After spraying. farmers wash their sprayers near or in irrigation 
canals. They also wash their hands and feet in the same canals. without 
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TABLE 18.3 
Spraying intervals for potato and chinese cabbage (records from six farm-
ers. 1983) 

Spraying Growing 
Cropping intervals No. of period 

Case months (days)t sprays (days) 

Potato 
1 Feb-May 18-6-7-5-10-8-7-34 7 95 
2 Jan-Apr 33-5-6-5-5-6-7-26 7 93 
3 Apr-Aug 17-4-5-5-5-5-7-4-3-39 9 94 
4 Feb-May 24-11-12-3-7-7-8-17 7 89 
5 Jan-Apr 14-8-7-7-6-7-7-7-7-7-7-7-27 12 104 
6 Aug-'.\;ov 11-6-9-4-3-8-7-3-5-22 9 78 
7 Dec-'.\1ar 26-6-6-10-4-8-20-15 7 95 
8 Oct-Dec 20-3-3-3-5-3-7-4-3-6-27 10 84 

Chinese Cabbage 
l May-Jly 11-3-9-5-3-10-17-15-12 8 73-85 
2 Feb-May 20-11-15-7-7-4-7-15-8 7-8 86-94 
3 May-Jly 7-3-5-4-5-5-4-5-7-4-18 10 70-77 
4 Feb-May 24-11-12-3-7-7-8-17 7 89 
5 Sept-!'i'ov 6-6-8-4-11-7-3-5-17-16 9 83 

t First number is interval from planting to first spraying; last number is 
interval from last spray to harvest. 

detergent or soap. These irrigation canals are also used for washing clothes 
or bathing children downstream. Bathing after spraying is seldom prac-
tised. Farmers who become dizzy due to inhalation of pesticides just sleep 
until they recover. 

Re-entry regulations are not observed after spraying. In some cases. 
the houses are built in the middle of the vegetable terraces and the farms 
are also th~ children·s playground. 

Empty pesticide containers are collected and dumped. uncovered, in 
backyards. Empty pesticide boxes and plastic bags are often left in the 
field and carried by wind until they settle in canals. 

Records of pesticide poisoning from the Lutheran Hospital revealed 
that there had been 80 cases from the Loo Valley between January 1967 
and June 1984. an average of 4.4 people poisoned annually. The 1983 
census recorded a total population of 2.060 and therefore about 0.2% of the 
total population is poisoned each year. The cumulative percentage of 
poisoned people. up to June 1984. is therefore 3.9% of the total population. 
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The age of victims ranged from 10 months to 48 years with 49% 
between the ages of 11 and 20, 30% between 21 and 30 years old. and the 
remaining 21% either below 10 or above 30 years old. The sex distribution 
of victims was fairly equally balanced. 59% males and 41% females. 
Recovery time ranged from 1-4 days. with most (54%) having only one 
day's confinement. Three of the 80 cases died. Poisoning occurred by 
ingestion (28%), inhalation (30%), suicide attempts (13%), and the rest 
were unspecified. All suicide cases recovered. 

In interviews with family heads. about 61 % reported that they had 
experienced pesticide poisoning of some kind (Table 18.4). Of these. many 
had medical attention (Table 18.5). but most practised self-treatment or 
just slept. Self-treatment included taking medicine to relieve the immedi-
ate symptoms. such as a pain reliever for headache. medicine to relieve 
diarrhoea or smoking a cigarette for vomiting. Others took herbal medicine. 
e.g. tea. while a few reported drinking dry gin. The latter practice could 
explain why several poisoning records reported alcoholic breath. 

In a case study of 27 farmers. the symptoms experienced were itchy 
skin, rashes. dizzy spells, vomiting or nausea. headache. eye irritation and 
loose bowel movement. However. most never went to the doctor for a con-
sultation or check-up. A doctor was only consulted if the poisoning was 
very serious. Otherwise they tended to sleep for a few hours until they 
felt better. These results imply that the officially recorded estimates of the 
numbers of poisoning cases discussed above are very low. if the number of 

. unreported cases is taken into account. Many cases of sub-lethal. secon-
dary and cumulative poisoning are not included in these statistics. 

FARMERS' PESTICIDE PERCEPTIONS 
The vegetable farmers are more familiar with the names of pesticides 

than with the pests they are controlling. Pesticide spraying provides a feel-
ing of security to farmers who have invested a lot in seedlings and fertil-
izer. Pesticides are their only perceived pest control ~easure and when 
they ask for different control measures. they are referring to other brands 
of chemical. New brands are usually regarded as promising and they are 
willing to try them. 

Different brand names are also regarded as different chemicals. One 
farmer mixed mevinphos with Backie and Dipel. two different brands of 
Bacillus thuringiensis spores. Similar combinations are common in the area. 

The decline in the efficacy of pesticides that have been used before is 
usually blamed on chemical companies. However. this could be due to the 
development of resistant pests or a decline in toxicity of the chemicals due 
to poor storage by the farmers. 

Pesticide poisoning is not considered important by the farmers unless 
it is serious enough to warrant hospital treatment. They either do not give 
attention to pesticide residues and pesticide accumulation in the environ-
ment and their own bodies or they may not be aware of them. 
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TABLE 18.4 
Number reporting pesticide and pesticide-related symptoms in Loo. 
Buguias t 

With Without 

Headache 252 12 
Vomiting 163 69 
Dizziness 162 79 
Diarrhoea 203 51 
Skin disease 182 69 
Otitis media * 90 146 
Itchy eyes 178 65 
Direct pesticide 150 94 

t Total sample of household heads in the study site(363): interviews done 
by Cordillera Studies Center in May-July. 1984 (many interviewees experi-
enced more than one of the symptoms quoted). * Disease of the ears involving a secretion of mucus. 

TABLE 18.5 
Number of respondents who experienced the symptoms in Table 18.4 tak-
ing specific actions · 

Action Taken 
Medical Self- Rest/no 

SvmDtoms consultation treatment medicine Others 

Headache 76 144 21 11 
Vomiting 72 42 25 8 
Dizziness 62 40 56 4 
Diarrhoea 76 119 4 4 
Skin disease 85 79 2 16 
Otitis media 64 22 1 3 
Itchy eyes 86 89 1 2 
Direct pesticide 20 48 76 6 

ooisonin2 
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CONCLUSION 
There is much overuse. misuse and abuse of pesticides by vegetable 

farmers in the Philippine Cordillera. Spraying pesticides has now become a 
habit. rather than a necessity. and spraying is done indiscriminately. 
Under these circumstances. pesticide usage in the future is bound to 
increase further. with a corresponding increase in cases of pesticide poison-
ing. 
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19 
Towards The Management Of Pests In Small 
Farmer Mixed Cropping Situations In Trop-
ical Africa 

Anthony Y oudeowei 

INTRODUCTION 
Throughout tropical Africa, small-scale farmers continue to use tradi-

tional methods to cultivate their meagre land resources. In Nigeria these 
farmers constituted 18% and 15% of the total population in 1965 to 1984 
and the projected figure for 1995 is 12%. Peasant farmers produce at least 
80% of the food consumed in West Africa. and efforts to increase national 
food production must involve inputs and programs directed at helping 
them. This point was emphasised by Trew (1978) as follows: 

After fifteen years of international aid. it has become obvious to 
me that the major hindrance to rural development is the lack of 
a policy aimed specifically at helping the small farmer evolve. 
To be sure. there are innumerable rural development projects 
being carried out. but very few have been planned specifically to 
serve the immediate needs of native farmers. Even fewer take 
full account of the limitations resulting from his illiteracy. his 
limited means. and especially the conflict of traditions and poli-
tics with development. 

Early efforts to increase food production concentrated on developing tech-
nology for large-scale farming. often omitting consideration of the social 
and economic systems in rural communities. It was erroneously believed 
that traditional multiple cropping systems were less productive than mono-
culture. were out-dated and were only a transitional stage in progress 
towards large-scale monoculture. However. it is now obvious that multiple 
cropping is a vital factor in the food supply system in tropical Africa and 
that agricultural production by this means can be greatly increased. This 
paper describes some initial results of research at lbadan. Nigeria. on insect 
pests on small farms with mixed cropping. and discusses an approach 
towards development of a pest management strategy relevant to such sys-
tems in tropical Africa. 
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SMALL FARMS IN TROPICAL AFRICA 
The small farm in tropical Africa is a complex ecosystem. varying in 

size from 0.001 ha to about 0.45 ha. Food crops such as maize. cassava. 
yams. potatoes. sorghum. cowpea. okra. melon. tomatoes and a variety of 
leafy vegetables. along with some medicinal crops. are cultivated in tradi-
tional mixed inter-cropping systems combined with shifting cultivation. 
Surpluses are sold for cash to buy goods and commodities which cannot be 
produced on the farm, to pay for the education of children and relatives. or 
to meet traditional and social needs. Farmers may also keep livestock such 
as sheep. goats. pigs and poultry for meat sales. manure and other purposes. 

The system thus provides the farmer with a variety of produce. 
optimizing the use of limited land resources and providing an insurance of a 
reasonable harvest in at least one food crop. Tools are simple. requiring 
mainly human labour. the financial outlay is small and farm inputs such as 
fertilizers and pesticides are used on a limited scale. However. yields are 
usually much lower than the potential for the crop. Mixed cropping is 
reputed to discourage the build up of pest populations. but economic dam-
age to crops often occurs. requiring the use of chemicals to control pests. 
Research at the International Rice Research Institute (IRRI) in south-east 
Asia has shown that when pesticides are used in mixed cropping situations. 
the level of pest control achieved was much lower than in monocultures 
(IRRI. 1973). In mixed cropping systems. extra care is necessary to ensure 
that. while destroying the target pests. beneficial insects are not adversely 
affected. Also. in mixed cropping systems. a pesticide recommended for a 
particular crop may be phytotoxic to other crops. 

Small farmers may not have the money to pay for pesticides, in the 
absence of a subsidy scheme. Even more serious is the lack of information 
on pesticide application and on the introduction of integrated pest manage-
ment (IPM) into mixed cropping systems. Research is needed on the 
development of integrated pest control in a farm suitable for small farmers 
in Africa. This paper will consider some relevant pest problems and sug-
gest an approach to the development of an appropriate pest management 
system. 

OBJECTIVES AND APPROACH 
In 1981. in lbadan. Nigeria. research was begun with the following 

objectives: a) to understand the cropping patterns and agronomic practices 
of small farmers and the inJl.uences of crop production factors on yields: b) 
to understand the diversity of the inseet populations in the mixed cropping 
systems and to establish the pest status of various insects: c) to examine 
pest damage on specific crops and estimate economic thresholds for indivi-
dual pests: d) to analyse the cropping patterns and agronomic practises in 
relation to their inJl.uence on insect pests. crop damage and yield. 
Integrated pest management strategies which take account of interactions 
between cropping pattern. insect pest density and behavior would then be 
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developed to provide a long term, environmentally acceptable solution to 
the pest problems of small farmers. 

PEST PROBLEMS ON SMALL FARMS 
Four mixed cropping farms on the University of lbadan campus were 

selected for study. These were cultivated by small-scale farmers to meet 
the food requirements of their households and to generate extra income. 
The farms had produced a variety of crops each growing season for three 
consecutive years. including root and tuber crops. vegetables and to a lesser 
extent cereals and grain legumes. 

Surveys indicated that a wide range of insects attacked the crops 
throughout the year, as illustrated in Figure 19.1 (Udosen. 1982), with 
varying degrees of damage. On one farm the egg plant Solanum melongena, 
was the most heavily attacked with 112 insect ,pests per plant. The nature 
of pest damage included leaf skeletonization due to Hymenia recurvolis. 
defoliation of cassava Manihot esculenta by :Z.Onocerus variegatus, and suck-
ing damage to the inflorescence and young seeds of the leafy vegetable 
Amaranthus hybridus by pests such as Cletus fuscescens. In the latter case. 
C. fuscescens attacked only the developing seeds. which subsequently 
became shrivelled. flat. and light brown in color, compared to the dark pur-
ple col or of undamaged seeds. An infestation of 17 insects per plant 
resulted in a 50% reduction in seed germination, adversely affecting the 
source material for the following year's plantings (Olatunji. 1982). Dam-
age by Podagrica to okra plants was significantly higher (79%) when they 
were in a block rather than sparsely distributed (43%) amongst other crops 
in the farms. Similarly. where A. hybridus 'was planted in a block. leaf 
damage by Gasterodisus rhornbadalis (Curculionidae) was 53%. while in 
another plot where it was dispersed among other plants. the average dam-
age level was 33% (Figure 19.2) (Peter-Paul. 1983). Thus. the intensity of 
insect pest damage depends to some extent on the type and pattern of cul-
tivation of the host crop. 

Further research will focus on the effect of cropping pattern on 
minimizing levels of pest damage. 

THE DEVELOPMENT OF IPM FOR SMALL FARMS 
Although IPM strategies have been developed for a variety of farming 

situations. little seems to have been done to introduce it to small farmers in 
tropical Africa. Where an IPM strategy has been developed for some key 
pests. the essential political. socio-economic and environmental considera-
tions have been neglected. limiting the success of the programs. Recent evi-
dence indicates that small farmers in Africa will increasingly depend on 
pesticides alone to control insect pests without a satisfactory understanding 
of the associated hazards (Youdeowei and Service. 1983). IPM could enable 
them to produce higher crop yields more cheaply. and maintain the quality 
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Figure 19.2 Percent of leaves of Amaranthus hybridus damaged by Gasteroclissus spp. in 
small farmer mixed cropping farms in Nigeria (Peter-Paul, 1983) 

of their environment. 
In considering IPM for small farmers two interacting systems are 

envisaged. the crop production system. and the pest damage system. 
Interdependent components of the crop production system include 

crop phenology. cropping pattern. crop requirements (in terms of soil mois-
ture and nutrients. precipitation. photo-period and insolation), fertili?.er 
and pesticide application. and irrigation. 
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In the pest damage system accurate identification of the pests is crucial 
for any control strategy. Other components include: recognition of damage 
symptoms: understanding of damage thresholds; identification of natural 
enemies, including parasites. predators and pathogens: and knowledge of 
sampling techniques for monitoring pest populations. 

IPM is based on knowledge of the interactions between the crop pro-
duction and pest damage systems. 

It is thus important to know how the farmer prepares his land to 
grow his crops. and why he grows his crops in a particular way in his 
locality. To what extent do his farming practices alter the environment 
and create pest problems? When do pests arrive and how do they damage 
the crops? Is the farmer aware of the influence of his agronomic practices 
on the dynamics of pest populations? What is the farmer's perception of 
pests and their control? Which methods of pest control does he practice? 
What natural enemies are present in the mixed cropping ecosystem? How 
do the planting system and the agronomic practices affect the populations 
and the presence and importance of natural enemies? 

There is now an urgent need for data on the crop production and pest 
damage systems of small farmers in Africa to be organized into a form 
suitable for the formulation of low technology. cheap and efficient IPM pro-
tocols. IPM systems should be tested on small farms and modified if 
necessary. The introduction of IPM will require training in the concepts 
and methods of IPM on the farms themselves and organization of the farm-
ers into IPM groups. Training should be done by both research scientists 
and extension specialists, with emphasis on group action by the farmers 
and successful trainees should subsequently be recruited as trainers. This 
will generate closer contacts and improved confidence between research 
workers and the farmers. National governments, through the Ministries of 
Agriculture and Rural Development. in collaboration with universities and 
national or international research institutes should take responsibility for 
research and training on IPM for small farmers in tropical Africa. 
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20 
Farmers' Perceptions Of The Rice Tungro 
Virus Problem In The Muda Irrigation 
Scheme, Malaysia 

K.L. Heong and N.K. Ho 

INTRODUCJ10N 
Suce6'Sful implementation of pest control requires adequate 

knowledge of pest biology. ecology and control measures and also. informa-
tion on how the pest is perceived by farmers. their attitudes towards pest 
problems. their beliefs and the control measures adopted. Appropriate 
socio-economic research is an important component of integrated pest 
management (IPM) (e.g. Tait. 1978a: b: Litsinger et al.. 1980; Prasadja and 
Ruhendi, 1980; Mumford. 1981; Heong. 1984: Heong et al.. 1985). provid-
ing better understanding of farmers' decision making patterns and helping 
in the deployment of scarce research expertise and resources. In fact. these 
surveys should precede applied research to ensure it is not merely of 
academic interest (Norton. 1982; Mumford and Norton. 1984; Matteson et 
al.. 1984). 

Tungro (called penyakit merah virus. PMV or 'red disease' in Malay-
sia) is a virus disease of rice transmitted by the green leafhopper (GLH). 
Neplwtettix vires~ns. The symptoms were first reported in the 1940s and 
initially it was thought to be caused by physiological deficiencies (Thomp-
son. 1940: Johnston,. 1954). In 1964 the cause was demonstrated to be a 
virus (Ou et al.. 1965). and further evidence that the penyakit rnerah virus 
in Malaysia and tungro found in other countries are the same disease was 
provided by Lim (1969) and Ting and Paramsothy (1970). Subsequent 
research has concentrated on virus characterization (Ling. 1972). disease 
epidemiology (Lim et al .• 1974: Ling et al.. 1982). virus host relationships 
(Ting and Paramsothy. 1970; Ling et al.. 1983) and the ecology of the host. 
GLH (Lim. 1969). Little work has been directed at how farmers perceive 
the PMV problem and their traditional beliefs in controlling it. If we wish 
to influence crop protection decisions among farmers. the researchers. exten-
sion officers and the commercial agents should recognize factors affecting 
decision making at the farm level. 

This paper discusses the results of a farm survey carried out in the 
Muda Irrigation Scheme in August 1984, studying how rice farmers 
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perceive the PMV problem. their responses to it and to the government's 
efforts in containing the spread of the disease. 

The Muda Irrigation Scheme. in north western peninsular Malaysia. 
covers about 96.000 ha of padi land and is farmed by 63.000 families 
(Afiffuddin. 1977a; b; Ho. 1979). It is Malaysia's largest rice growing area. 
responsible for about 50% of Peninsular Malaysia's total production. A 
quasi-government body. the Muda Agricultural Development Authority 
(MADA) is responsible for administration and agricultural extension in the 
scheme. 

In Peninsular Malaysia, the tungro virus was endemic only in the 
Krian district and Wellesley province. Although penyalcit merah symptoms 
had been observed in the Muda. the presence of tungro virus disease was 
not confirmed until early 1981. initially affecting about 6.000 ha in the 
south. Factors contributing to the absence of tungro were low populations 
of GLH and the species composition. In the past more than 60% of the 
GLH collected from light traps in the Muda were Nephotettix nigropictus. a 
poor vector of the virus, compared to almost 100% N. virescens in the 
Krian district (Lim et al.. 1974). Another important factor was the syn-
chronous planting of rice. imposed by the tight water schedule in the Muda. 
As a result. the nursery periods (which favor GLH development) were kept 
to a minimum. In 1981-83 the planting periods in the Muda were 
significantly prolonged. resulting in longer nursery periods. GLH popula-
tions were not only much higher but were also predominantly N. virescen.s 
and these factors probably played a significant role in the spread of tungro 
in the Muda. In response to the epidemic, control campaigns were organized 
by the agricultural authorities (Table 20.1). 

METii ODS 
Data were collected using a formal survey with a questionnaire in 

Bahasa Malaysia. Farm interviews were carried out by 27 technicians 
closely supervised by one of us (NKH). Ten farmers were randomly 
selected by each interviewer (total 270). Photographs of tungro infected 
rice plants, the vector GLH. and sample copies of the poster and extension 
leaflet on tungro were shown to farmers during the interview. 

The data were coded and analysed using the statistical package. Sta-
tistical Analysis System (SAS. 1982). the analyses being based on the 
number of farmers responding to each question rather than the sample 
total. i.e. farmers not responding or providing insufficient replies were 
ignored. In addition to the formal survey. supplementary information was 
obtained from records maintained by MADA. farm visits and observations 
of the authors. particularly NKH. · 
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TABLE20.1 
Area damaged by penyakit merah and activities of control campaign in the 
Muda Irrigation Scheme 

Years 
Activities/Items 1981 1982 1983 1984 

Damage 
Area affected by the disease (ha) 5,884 5,839 8.655 501 
Area with 75-100% yield loss (ha) 125 1,983 2.006 50 
Estimated loss ($US million) 1.8 4.0 4.1 0.2 

Campaign Activities 
Field demonstrations to farmers 

(number of occasions) 74 274 574 432 
Total farmers involved 4.862 8,258 16,853 12.383 
Briefings at village mosques 

(number of occasions) 27 100 100 14 
Mobile vehicle broadcasting 

(number of occasions) 27 276 281 50 
Mini exhibitions in villages 29 32 
Destroying diseased plants ('OOO ha) 

(remove & burn) 64.0 72.8 67.5 
(spray herbicide) 1.0 2.7 12.0 34.6 

Distribution of posters 10,000 
Distribution of leaflets 30,000 
Distribution of insecticides 

(carbofuran 2G) ("OOO kg) 20.0 64.8 56.7 79.8 
(BPMC) ec ("OOO litres) 1.0 0.07 6.7 1.5 

RESULTS 
Farmers' Experience and Understanding of Penyakit Merah 

When farmers were shown the photograph of tungro infected rice 
plants. about 77% said that the plants were affected by penyakit merah. 
About 10% said that the plants were attacked by insects. while only 6% did 
not recognize the problem (Table 20.2). When the photograph of the GLH 
was shown. about 85% (n=265) of the farmers recognized the insect. but 
less than 70% knew that it caused penyakit merah (10% said that the two 
were not related. while 20% did not know). A range of answers was 
reported in a further question on the cause of penyakit merah (Table 20.3). 
but none of the farmers mentioned 'virus'. · 

Of 233 responding farmers. 58% had experienced penyakit merah in 
the last ten years and most of these (95%) had attempted to control the 
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TABLE20.2 
Recognition of penyakit TMrah infected plants from a photograph in the 
Muda Irrigation Scheme(% farmers responding) 

Districts 
I n Ill IV 

Answers given by farmers n=46 n-89 n=.59 n•70 

penyakit merah infected 70 81 88 67 
Attacked by insects 11 10 2 16 
Fertilizr deficiencies 2 1 2 4 
Bad weather 4 0 0 0 
Infected by some disease 0 0 2 3 
Water contamination 0 0 0 1 
Miscellaneous answers 0 3 2 3 
Do not know 13 s s 6 

TABLE20.3 
Reported causes of penyakit TMrah (%farmers responding) 

Districts 
I II III IV 

Causes reoorted by farmers n-45 n==89 n=S2 n=70 

Insects 44 54 67 74 
Unknown factors 2 3 8 4 
Some diseases 20 7 0 1 
Fertilizer deficiencies 2 3 0 2 
Bad weather 4 2 0 0 
Contaminated water 0 2 2 1 
Insecticides 0 2 0 0 
Do not know 24 24 15 13 

problem. However only 61% of these farmers reported that the plants 
recovered after treatment. The control measures used included insecticide 
(33%). traditional methods (33%). burning (11%). initiating control early 
(11%). cleaning the fields (9%) and applying salt (2%). The traditional 
methods (cara kampong) included using kitchen or padi husk ash. planting 
a branch of the mock willow tree (Sapium indicum) or a piece of bamboo 
painted red and scattering branches of lAntana in the field (Ho. 1983). 
Most (86%) sought advice when they encountered the problem either from 
MADA (93%). relatives and friends (6%) or the Department of Agriculture 
(1%). 
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When asked what steps they would take if their fields were attacked 
by penyakit merah in the next season. 79% said that they would use insecti-
cides (Figure 20.1). If their neighbors' fields were attacked. 55% would 
also use the same insecticides. or use fertilizer (4%). destroy diseased plants 
(2%) or do nothing (9%). The remaining 29% gave a range of responses 
including informing the neighbor whose field was attacked. informing 
MADA offices. checking fields to control early. drying his field. organizing 
community help and offering advice to the neighbor. 

Apply fertilizer 5% 

Miscellaneous answers < 1 % 

Destroy diseased plants: 
by herbicides <1% 
by burning 2% 
by removing 4% 

MTMC + phenthoate 5% 

endosulfan 6% 

Fig~re 20.1 . Farmers' responses to potential penyakit merah problems (% adopting 
various tactics) · 
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When asked to speculate on the possible causes of the penyakit merah 
epidemic. 54% of the farmers did not know. Other responses included stag-
gered planting (17%), being unable to dry fields (10%). high GLH popula-
tions (9%). 

A range of control strategies for penyakit merah was suggested by 
farmers. including using insecticides in the nurseries (23%), detecting the 
problem and controlling it early (19%), clearing the fields (10%), drying 
the fields (5%). growing resistant varieties (5%), synchronous planting 
(4%). organized community help (2%), using less fertilizer (1%) and 
removing diseased plants (1%). 

Effect of the Penyakit Merah Control Campaign 

Of the 249 farmers interviewed. 18% had not heard of the campaign 
and 28% had not attended a single campaign briefing or ceramah organized 
by MADA: 51% had attended the ceramah at least three times during the 
campaign period and 28% had attended once or twice. Most (93%) felt that 
the information provided was useful. 

The leaflets and posters prepared by MADA for the campaign reached 
about 80% of the farmers and most were aware of these from the MADA 
offices. Others had seen them in mosques, farmers' associations. shops and 
community halls. 

During the campaign. farmers were urged to destroy diseased crops by 
burning after harvest. spraying herbicides (especially in water-logged areas) 
or hand weeding. Most (79%) agreed that such practices were effective and 
practical. 

Farmers were also asked if they would be willing to participate in 
future MADA-organized control campaign briefings but only 49% said that 
they would. probably because they felt that no additional information was 
added at these campaign briefings. 

When asked whether they would agree to MADA's strategy of not 
releasing water and allowing fields to dry for the month of February each 
year. to prevent penyakit merah epidemics. 90% said yes. Among those who 
did not agree, the reasons given were "farmers would lose income" (63%), 
"farmers would be forced to plant late" ( 13%) or that the strategy would 
not work (25%). 

DISCUSSION 
Penyakit merah in Bahasa Malaysia means 'red disease' referring to 

plants with yellow to brown discolorations. These symptoms may be 
caused by iron toxicity. organic soils. bacteria. insects (the white back 
planthopper ). fertilizer deficiency. water stress or phytotoxicity caused by 
herbicides. While distinguishable by scientists. farmers are likely to clas-
sify ·them all as one problem. describing the symptoms as penyakit bom or 
bomb disease because of its sporadic occurence and rapid spread in rice 
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fields. 
Most farmers in the study could recognize penyakit Tn£rah symptoms 

and GLH as their cause. probably through the activities of the MADA cam-
paign. However. they apparently did not perceive the virus as the causal 
agent. This lack of understanding of diseases is also found among Filipino 
rice farmers (Litsinger et al.. 1982). 

A large proportion of the farmers has adopted chemical strategies 
against penyakit merah. probably because they perceived the problem to be 
caused by insects. The campaign activities had recommended the use of 
carbofuran granules and BPMC sprays as prophylactic treatments for 
tungro control and perhaps influenced farmers· decision making. There was 
an increase in farmers· use of insecticides. compared to 1981. when only 
62% used insecticides (Heong et al.. 1985). The currently recommended 
chemicals are more effective than the endosulfan and HCH used in 1981. 

The campaign also emphasised the use of cultural methods and resis-
tant varieties but they were not widely adopted. perhaps because farmers 
were not confident that these methods alone would suffice. Given farmers· 
commitment to insecticide-based strategies. and the lack of awareness of 
the actual cause of the disease. future control campaigns and extension 
should place more emphasis on non-insecticide methods of control. 

When their neighbors' fields were attacked by penyaki.t Tn£rah. more 
than half the farmers interviewed said that they would protect their crop 
using insecticides .. This risk averse behavior is probably typical of small 
farmers (Norton and Conway. 1977). The farmers spend little time on 
their farms. and they are probably more risk averse to pests and diseases. 
adopting prophylactic control measures. Wong (1983) found that most 
farmers in the Muda spent less than 15 full working days per season on the 
farm and. of this. less than 1% was spent on crop protection. The other 
actions mentioned by the farmers. such as informing the neighbors and 
informing MADA. suggest a high community spirit among the farmers. 
Organizing community labour exchange schemes or berderau during periods 
of high labour demands is an example of this. Wong (1983) found that a 
large proportion (24%) of the farmers participated in such labour exchanges 
during the periods of transplanting and harvesting. 

The penyaki.t Tn£rah campaign had reached most of the farmers in the 
Muda. The fact that so many had attended the ceramo.h more than once 
may be due to the insecticide handouts given at the end (Samsudin. 1984. 
pers. comm.). Leaflets and posters were also effective components of the 
control campaign principally via MADA offices and farmers' associations. 
This is probably because these are the distribution centres for the fertilizer 
subsidies and farmers are likely to visit them at least once a season. 

During the campaign. farmers were urged to apply herbicides to 
ratoon crops. remove diseased plants by hand and dry plough immediately 
after burning the straws. Although these practices initially met with some 
resistance. they became quite widely accepted after a short period. The 
increase in dry-ploughed areas (Table 20.1) may also be due to the increase 
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in farmers' adoption of direct seeding for crop establishment (Ho. 1983). 
In 1984. the MADA implemented a water management policy of insti-

tuting a fallow period of one month. in February each year (MADA. 1984) 
when irrigation water is shut off. The policy was adopted to conserve irri-
gation water. improve crop scheduling. maintain the padi soil bearing capa-
city and improve pest and disease management. Since its implementation. 
penyakit merah occurences in the Muda have been reduced. so it is not 
surprising that 90% of the farmers interviewed were in favor of the fallow 
period. Penyakit merah has indirectly made it easier to introduce this 
stringent water management strategy. 
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21 
Pesticide Practice 
Growers In Mauritius 

I. Fagoonee 

INTRODUCTION 

Among Vegetable 

There is growing worldwide concern about environmental conserva-
tion and the preservation of wildlife. and at the same time there are per-
sistent calls for increased food production. The latter demands more 
effective control of insects and other pests which threaten human health. 
livestock and crops. and as a result. increasing use of chemical pesticides. 
Balancing environmental protection and intensity of pesticide usage is a 
difficult and sensitive issue. Rational pesticide use is one way of decreasing 
dependency on pesticides. but its success requires among other things the 
collection of baseline data on pesticide strategies and on the perception of 
pests and pesticides among those involved in crop protection. 

Studies have been initiated on pest and pesticide strategies in Mauri-
tius. The status of economically important pests and their control. pesti-
cide imports. pesticide legislation and management. and aspects of pesticide 
usage have already been reported (Fagoonee. 1984a; b). Following surveys 
to obtain a profile of national pest and pesticide management strategies a 
national Pesticide Management Advisory Committee was set up (Fagoonee. 
1984a) to complement and strengthen the activities of the existing Pesti-
cides Control Board. This report updates previous findings and is based on 
a national survey of pesticide usage and associated safety aspects. perceived 
pest problems and sources of advice. 

PFSTICIDE USAGE IN MAURITIUS 
There has been a steadily rising trend in the import of pesticides to 

Mauritius over the past decade as indicated in Table 21.1. However. total 
food crop production (40,000-50,000 tons) and the acreage cultivated 
(about 10.000 acres) has not changed substantially. The synthetic 
pyrethroid insecticide. deltamethrin (Decis). was introduced in 1979 and is 
now the most widely-used insecticide on tomatoes. potatoes and crucifers. 
despite increasing signs of resistance. 

A disturbingly large number of pesticides (over 40 insecticides, 20 
fungicides and 30 herbicides). some of which have been banned or 
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TABLE 21.1 
Pesticide imports to Mauritius 1970-1981 (tons formulated pesticide. three 
year moving average) 

Year Insecticides Fungicides Herbicides 

1970-72 148.5 37.3 544.2 
1971-73 158.6 49.4 464.3 
1972-74 171.1 55.0 500.9 
1973-75 180.1 61.1 544.0 
1974-76 186.1 62.6 578.1 
1975-77 262.6 61.5 562.4 
1976-78 288.3 58.3 620.4 
1977-79 353.5 72.2 658.8 
1978-80 380.2 72.1 732.4 
1979-81 374.1 85.3 709.3 

Source: Annual Reports. Customs and Excise Department. Mauritius. 
1969-81. 

restricted in developed countries. is imported to the island. Parathion was 
introduced in 1949, trichlorphon and diazinon in 1952. azinphosmethyl in 
1953 and dimethoate and endosulfan in 1956 (Galowalia. 1973). DDT has 
also been imported since 1948. 

There has been an alarming increase in the number of cases of acciden-
tal and suicidal poisoning by pesticides. responsible for 80-90% of all pois-
oning cases in Mauritius. There were 90 deaths in 1979. compared to 24 in 
1971. Endosulfan (11 deaths in 1977. 15 in 1979). dimethoate (8 in 1977. 
10 in 1979) and paraquat (7 in 1977. 9 in 1979) are the pesticides most 
frequently incriminated (Fagoonee. 1984b). Recently the monitoring of 
blood cholinesterase levels has done much to improve the health of workers 
most exposed to pesticides. the percentage of serious poisoning cases 
decreasing from 35 in 1976 to 2 in 1981. 

SURVEY METIIOD 
There were 2.837 farmers in Mauritius in 1983, divided into 25 agri-

cultural zones and 207 localities for administrative purposes. Twenty 
localities. chosen at random. were sampled and approximately ten farmers 
from each (193 in total) were interviewed. 

The questionnaire was designed in the local French-Creole dialect and 
the survey was carried out by extension officers of the Ministry of Agricul-
ture 1n their respective areas. Data collected included age and level of edu-
cation. size of holding. crops grown. purchase of pesticides. storage. advice. 
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decision making. use of pesticide mixtures. health hazards. safety periods. 
spraying practices. disposal of empty containers and sprayer characteristics. 

Where possible. the results are compared with the findings of two pre-
vious surveys (Fagoonee 1984a: b). a national survey of small scale veget-
able growers in 1979 and a survey in 1980 covering 73% of all vegetable 
planters (60) in a coastal village. 

RESULTS AND DISCUSSION 
The growers in the survey reported here were. on average. younger 

and better educated than those in the earlier surveys. Nineteen percent had 
completed secondary education and 3% had university degrees. while the 
previous survey had none in these categories. The percentage with no 
schooling at all had also declined from 23% in 1979 to 19%. in 1983. 
Tomatoes and potatoes occupied more than one-third of the total acreage 
devoted to food crops. followed by chillies. beans. cucurbits. groundnut. 
pineapple. cabbage. eggplant. onion and caulifiower. together representing 
over 56% of the total acreage (Table 21.2). Other crops grown. on a 
smaller scale. included ginger. carrot. garlic. pea and squash. Forty percent 
of farmers grew tomatoes and only 6% grew potatoes. the latter being 
grown on larger holdings. 

TABLE21.2 
Distribution of major crops grown by farmers in the sample 

Area Growers 
Crop Acres %t No. % 

Tomatoes 72 20.6 77 39.9 
Potatoes 49 14.0 12 6.2 
Chillies 33 9.4 51 26.4 
Beans 22 6.3 36 18.6 
Cucurbits 22 6.3 29 15.0 
Groundnut 22 6.3 13 6.7 
Pineapple 22 6.3 5 2.6 
Cabbage 21 6.0 40 20.7 
Eggplant 20 5.1 30 15.5 
Onion 19 5.3 23 11.9 
Cauliflower 11 3.1 22 11.3 

t % of total crop acreage surveyed. 
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Pest Recognition 
Major pests and diseases recognized by farmers were as follows: 

i) 56% claimed to recognize caterpillars, including all Lepidopterous lar-
vae. namely Heliothis armigera (fruit borer). Phthorimaea opera.dell.a 
(tuber moth). Spodoptera litura and Spodoptera spp. other cutworms 
and cruciferous pests CrocU:lolomia binotalis and Plutell.a xylostella; 

ii) 41% recognized leaf miners. mainly Liriomyza trifolii; 
iii) 20% recognized red spider mite; 
iv) 17% recognized fruitfiies, mainly Dacus cucurbitae and D. ciliatus on 

cucurbits, Paradal.aspis cyanescens on potatoes and tomatoes. Ceratitis 
capitata (Mediterranean fruitfiy) and Pterandus rosa (Natal fruitfiy) 
on chillies: 

v) 13% recognized blight, due to Phytophthora infestans and other fungi. 
Other pests mentioned by a few farmers were mites. aphids. mealy 

bugs. pod borers. leaf tiers (folders and rollers). slugs and snails, cutworms 
and thrips. Sixteen percent of farmers did not recognize any pests. 

Most planters were not capable of putting a specific name to a pest. 
Among the caterpillars, a few farmers could distinguish between pod bor-
ers. cutworms and leaf tiers but otherwise they used the collective term 
'caterpillar'. The commonest pests reported by most farmers were leaf-
miners. fruit flies and caterpillars . 

Pest Control and Pesticide Use 
So far pesticides are the only solution to crop protection problems. 

The most popular pesticide is deltamethrin (Decis). used by two-thirds of 
the farmers. followed by methamidophos (Tamaron) and mancozeb 
(Dithane M-45). The use of cypermethrin (Cymbush) and chlorpyrifos 
(Dursban) is increasing due to a reported decline in the efficacy of del-
tamethrin, possibly due to resistance. Table 21.3 shows the pesticides used 
by farmers on the major crops grown. a wide range of pesticides being used 
on several crops. 

Acquisition and Storage of Pesticides. Only 36 of those interviewed kept a 
record of pesticide purchases. For advice on pesticide purchases. 91 % of 
those surveyed used the extension officer. 54% used salesmen, 42% used 
retailers and 23% used neighbors. Those who did not feel they needed 
advice (4%) claimed to have acquired their skill through experience and 
education. In the 1979 surveys. only 71 % needed advice, 54% using their 
neighbors and 13% using extension officers (Fagoonee, 1984b). Storage of 
pesticides was more satisfactory than in the previous surveys. Most farm-
ers used locked (66%) or specially assigned rooms or cupboards (38%) for 
storing pesticides. They also seemed more aware of suicidal and accidental 
pesticide hazards. 
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TABLE21.3 
Pesticide usage on major crops(% of farmers using each chemical) 

Crops t 
Pesticides Tm Pt Ch Be Cc Gn Pn Cb Ep On Cf 

deltamethrin 65 67 8 61 28 8 60 20 17 64 
methamidophos 31 58 12 19 14 23 38 48 32 
mancozeb 40 58 4 25 28 15 30 13 43 36 
methomyl 1 21 5 5 
monocrotop hos 3 3 3 23 3 5 
cy permethrin 5 6 8 9 
omethoate 3 8 2 80 10 
amitraz 5 6 27 
quinomethionate 1 20 7 
trichlorphon 4 10 3 5 
dimethoate 4 3 3 10 5 
binapacryl 4 4 . 7 
phosphamidon 2 20 
parathion 3 22 
azocylotin 4 7 
sulfur 8 3 
metalaxyl 5 50 
diazinon 8 5 
carbofuran 8 2 
others* 3 2 3 7 3 5 
Total no. of 13 7 13 9 8 4 2 9 8 4 10 pesticides 

t Tm=Tomatoes: Pt=Potatoes; Ch-Chillies; Be-Beans: Cc=Cucurbits; 
Gn=Groundnuts: Pn•Pineapple; Cb=Cabbage: Ep=Eggplant; On=Onion; 
Cf=Caulifiower 

* including benomyl. endosulfan. fenitrothion. fenthion. phenthoate. 

Appl.ication Rates. Advice on application rates was obtained from various 
sources: extension agents (80%). experience (52%), labels (51%), salesmen 
(41%) and neighbors (18%). Schedule spraying was adopted by 65%, 37% 
sprayed when damage was seen. 35% sprayed even when damage was not 
seen. 30% when advised. and 7% only when they were able to procure pes-
ticides. To measure pesticides. 92% (89% in 1979) used any sized spoon. 
23% (2% in 1979) used a measuring cylinder. 6% used a can. 10% used a 
scale pan. and 27% (14% in 1979) used 'the dose' (i.e. the amount contained 
in a packet or a can for a given volume of water or for a given acreage). A 
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wide range of dose-rates was applied on some crops. sometimes varying by 
a factor of five. 

Use of Pesticide Mixtures. There was strong tendency towards the use of 
pesticide mixtures as follows: 1 insecticide + 1 fungicide. 85% of farmers: 2 
insecticides. 4%; 2 insecticides and l fungicide. 35%. In addition 89% 
applied fertilizers or other additives such as sticker (48%), growth regula-
tor (4%) or an attractant (0.5%). along with pesticides. 

Recannum.ded Safety Period. Only 9% of the interviewees observed the 
recommended safety period for a given pesticide: 9% would harvest one day 
after the last spray. 17% after two days. 69% after seven days: 29% after 
14 days: and 14% after 21 days. Weekly harvests are regular features and 
biweekly harvests are becoming more common. There was a serious depar-
ture here from recommended norms. 

Wearing of Praective Clothing. The situation regarding protective clothing 
was better in 1983 than in the 1979 survey: 86% wore rubber boots (38% 
in 1979); 64% wore rubber gloves (26% in 1979): 13% had a special overall: 
and 12% used face shields. Only 14% (62% in 1979) did not use any pro-
tective device. 

Spraying Time. The preferred spraying times were: morning 62%; noon 
50%; afternoon 23%; and anytime, 16%. Weather conditions that would 
prevent spraying were: wind and rain 70%; wind and cloud 31%; wind and 
sun 30%; calm and rain 48%; calm and cloud 36%, calm and sun. 9%. 

Sprayers. The majority of the planters (98%) used knapsack sprayers. with 
1 % using motorised sprayers and 3% not using sprayers at all. In this sur-
vey most farmers washed out their sprayers after spraying - 97% com-
pared to only 50% in the previous surveys. However, the number who 
washed out the sprayer in a river or canal had also increased - 30%. com-
pared to 18% in 1979. 

Disposal. of Containers. The methods adopted for disposing of empty con-
tainers were: abandoned or thrown in bushes 62% (83% in 1979): buried or 
burned 41% (9% in 1979); re-sold to seller 27% (1% in 1979). 

Heal.th Probkms. For the first time planters complained about burns 
(52%). headache (21%). vomiting (8%) and nausea (7%). Only 39% 
reported none of these symptoms. 
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CONCLUSION 
There has been a net improvement in pesticide usage practices com-

pared to the surveys done in 1979. Many more planters are using extension 
officers for advice and information. However. data on perceptions are still 
inadequate. Despite rigorous legislation on the import and sale of pesti-
cides. officially banned or restricted pesticides are still available. possibly at 
lower prices, to those who prefer high toxicity. broad spectrum activity and 
low degradability. regardless of side effects. 

Surveys such as those reported above should be improved in the light 
of experience gained. and should become a regular feature of crop protection 
activities to monitor growers' attitudes. Besides perception studies it is 
important. for comparative purposes. that pesticide usage data be standard-
ized (Tait. 1977). Crop-specific studies, especially on the major crops. 
would indicate how to improve pest and pesticide management where pests 
are more prevalent and pesticides most intensively used. Resistance studies 
are also needed. A comprehensive national report on pest and pesticide 
strategies would then be available. 
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22 
Trends In Pesticide Usage In Uganda 

E.M. Tukahirwa 

INTRODUcnON 
Pesticides will remain essential for the development of the agricul-

tural and livestock industries in Uganda, as elsewhere, but it is generally 
accepted that they have a potential for harm. If improperly used. they can 
cause direct human poisoning. accumulate as residues in food and the 
environment or lead to the development of resistant strains of pests. These 
problems can arise from misuse of pesticides or over-reliance on them. par-
ticularly if the users are not conscious of these potential problems. In 
Uganda. there are already species of ticks which are resistant to toxaphene 
(Kitaka et al.. 1970), and there are probably other pests resistant to other 
pesticides. which are yet undetected due to lack of proper monitoring. To 
prevent such problems. pesticide users must consciously avoid misuse and 
over-reliance on chemicals. and also be prepared to consider other alterna-
tive methods of pest management. This paper reports the initial observa-
tions from a study carried out in Uganda with the following objectives: 
i) to determine the extent of pesticide usage. i.e. the proportion of farm-

ers that use chemicals and to what extent they rely on them. 
ii) to assess the extent of the farmers' knowledge of pesticides, and how 

aware they are of the chemicals' potential for harm: 
iii) to assess the potential consequence of misuse of pesticides on the 

environment: 
iv) to examine the management options for improving the safe and 

efficient use of pesticides. 

Study Area and Survey Sampl.e 
Kasese District in Western Uganda was chosen for this initial study 

because it is an important vegetable growing area for urban markets in 
Kampala and other towns in south-western Uganda, and agriculture there 
is comparatively efficient. This area is also one of the leaders in cotton pro-
duction in the country. Preliminary observations have also been made at 
the Kibimba Rice Farm in the east and on a number of dairy farms in the 
south of the country. 

1<.asese District presides over the Mubuku Irrigation Scheme, a govern-
ment project started over a decade ago to boost agricultural production. 
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The scheme covers 2.000 acres. divided amongst 150 farmers. the average 
holding being ten acres. The scheme uses the waters of the River Sebwe 
which fiows from the nearby Rwenzori Mountains. through Kitogo Swamp. 
into Lake George and then Lake Edward. The two lakes have a delicate 
ecological balance (Beadle. 1974) but nevertheless support a comparatively 
large fishery (Morgan. 1972). Only horticultural crops and cotton are 
encouraged on the scheme. farming being predominantly commercial and 
very intensive. with some farmers having harvest-season cash turnovers of 
up to 1.5 M Uganda shillings (the country's average monthly income per 
head is less than Shs 10.000). All the farmers on the scheme are members 
of the local Nyakatonzi Cooperative Society. which is important for their 
procurement of farm inputs including pesticides. 

Besides those on the irrigation scheme. Kasese has other so-called pro-
gressive farmers (about 8% of all the farmers in the district excluding those.-
of Mubuku). All progressive farmers contacted were also members of the 
cooperative. Also enjoying the benefits of the cooperative. but in a rather 
special way. is the Mubuku Government Prison farm. a large farm of about 
1.200 acres. engaged in commercial production of over 300 acres each of 
cotton and maize and with hundreds of livestock. All the farmers in these 
categories were using pesticides as part of their farm operations. albeit to 
different degrees. 

The majority of farmers in the district are subsistence farmers who 
normally do not use pesticides except. in some cases. on cotton. All such 
farmers visited had no links with the cooperative except as an outlet for 
their cotton. 

The Nyakatonzi Cooperative Society is an arm of the larger Uganda 
Central Cooperative Union. established by government to advise farmers on 
agricultural improvement techniques and to import farm inputs (such as 
tractors. hoes. pesticides. fertilizers). Inputs can be sold to cooperators 
more cheaply than the free market prices because of tax concessions from 
the government. In some cases the cooperative also exports the farmers' 
produce. For example. Nyakatonzi buys all the cotton in its neighborhood 
and this is processed in the society's own ginnery at Kasese and then 
exported. It also maintains a shop in the local town where farm inputs are 
sold to members and non-members alike. but at different prices. 

The activities of the three categories of farmer are overseen by the 
government extension service. comprising professional agricultural coopera-
tive officers and local chiefs. 

MEmODS 
Visits were made to individual farms. and pest problems. their reme-

dial measures and other issues relating to usage of pesticides were discussed 
with the farmers. To select the farms to be visited within the Mubuku 
irrigation scheme. a list of the farmers was obtained from the agricultural 
officer in charge of the scheme. and the name of every fifth farmer on the 
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list noted. Interviews were held on these farms with either the owner or 
his foreman. No interview was held if neither of these could be found. A 
total of 18 farmers on the irrigation scheme were interviewed. Outside the 
scheme, a similar procedure was followed using the taxpayers' list from the 
local chief. However. when a farm was either too far away or inaccessible 
by car. the fourth or sixth farmer on the list was visited. A total of 24 
farmers outside the irrigation scheme was visited. Most of these farms 
were small holdings. ranging from four to eight acres. except two which 
were about 20 acres each, and the prison farm which was much larger. All 
were engaged in mixed farming. i.e .. growing crops and keeping livestock. 
usually cattle. 

O~ERVA TIONS 
Extent of Pesticide Usage 

When farmers were asked to give an estimate of the quantity of pesti-
cides used. the information they gave was too sketchy to be useful. mainly 
because they kept no farm records. However. all farmers could remember 
how frequently they sprayed each crop. and the names of chemicals most 
commonly used. Table 22.1 illustrates the varied nature of the chemicals. 
frequency of use by farmers and target pests in the Mubuku irrigation 
scheme. When questioned about the threshold they used to decide on 
spraying a crop. 12 farmers in Mubuku (67%) said that they spray as soon 
as they see. or someone else reports. an infestation (irrespective of its 
degree), or when the officer in charge advises them to spray. The remaining 
six usually sprayed prophylactically. because they did not want to take 
chances waiting for an infestation. 

None of these farmers in Mubuku could recall a season when spraying 
was not done. and some admitted that they were sometimes under pressure 
from other farmers to spray. in case their crops acted as a reservoir for 
pests. When such pressure reinforces the farmers' own anxieties to obtain 
high yields because of the capital investment they put into each crop. the 
consequence is a high propensity to spray by all farmers on the scheme. 
Given the amount of pesticide going into the soil and being washed by irri-
gation water back into the Sebwe River from all 150 farms year after year. 
there is a potential pollution problem. This propensity to spray is exacer-
bated by the ready availability of relatively cheap pesticides from the 
cooperative. All these farmers received regular visits from the government 
extension officers (an average of one visit in about two weeks) but the 
officers were apparently doing little to dissuade farmers from such a heavy 
dependence on chemicals. 

Outside the Mubuku scheme agriculture is less intensive and even pro-
gressive farmers who have access to pesticides from the cooperative use 
them much less. Of the seven progressive farmers visited. only two (plus 
the P.rison farm) were using pesticides on crops other than cotton. namely 
maize and groundnuts. All the progressive farmers. however. used 
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TABLE 22.1 
Frequency of spraying pesticides by Mubuka farmers against the major 
pests of their most valuable crops 

Crop 

Cotton 

Chemical 
Used 

permethrin 

Frequency of 
Spraying TarJ?et Pests 

3-4 to maturity aphids. whiteJlies. 
mites. caterpillars. 
cotton stainers 

cypermethrin 3-4 to maturity aphids. whiteflies. 
mites. caterpillars. 
cotton stainers 

Groundnuts phosphamidon 2-4 to maturity aphids. mealy bugs 

Tomatoes phosphamidon 0-1 per week to whiteflies. bollworms. 
maturity mites 

mancozeb 1-3 to maturity tomato blight 

Beans phosphamidon 0-1 per week to aphids 
flowering 

Crucifers phosphamidon 0-1 per week to aphids. whiteflies. 

Maize 

Onion 

DDT 

maturity caterpillars 

2-4 to half 
grown 

stem borers. army 
worms 

fenitrothion 1-2 per week to thrips 
maturity 

pesticides on cotton and for the control of tick-borne diseases in cattle. 
either by dipping the cattle or spraying them. The frequency of spraying 
cotton by progressive farmers was comparable with that in the Mubuku 
scheme. but they did not mention any pressure from neighbors who. in this 
case. were engaged in subsistence agriculture. These farmers were visited 
by extension workers once a month on average. 

Chemicals for tick control were obtained from two main sources. the 
cooperative and the government extension officers. but some farmers also 
purchased small quantities from chemical company salesmen. In 1984. the 
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seven progressive farmers interviewed had between them used five different 
chemicals. in a variety of formulations and trade names. including amitraz 
(Taktic). chlorfenvinphos (Supona or tick grease). dioxathion (Delnav, 
Supamix or tick grease). toxaphene (Coopertox or Pfizertox) and for-
mothion (Aflix). However, due to a lack of records. it was not possible to 
establish the amount of each chemical used. All seven farmers had spray 
pumps of their own and there were also cattle dips on the two farms with 
most cattle. Cattle were dipped or sprayed routinely about once a fort-
night. 

Information from the neighboring district of Bushenyi. as indicated in 
their 1983 cattle census. shows that 83% of cattle were regularly dipped or 
sprayed. using similar chemicals to Kasese. Even some of the poorer non-
progressive farmers were joint owners of communal dips. indicating that 
tick control is an activity on which most farmers feel that they ought to 
use pesticides. As noted earlier. this has already led to the emergence of 
strains of ticks resistant to some pesticides, implying that since the early 
1960s when tick control by chemicals became widespread in the country. 
other kinds of damage such as pollution may also have been caused. There 
is thus a need for carefully conducted scientific studies to assess the possi-
bility and degree of environmental contamination with pesticides. The 
resulting information would be useful in evaluating the chemical approach 
to pest problems in the context of environmental conservation and health. 

The 19 subsistence farmers visited used few pesticides to varying 
degrees. Seventeen farmers (89%) had a field of cotton where they could 
have applied chemicals. but only 11 (58%) reported using any (either per-
methrin (Ambush) or cypermethrin (Ripcord) purchased from the coopera-
tive shop). None of these 11 owned a spray pump. depending on borrowed 
or hired equipment. When asked what motivated them to spray. eight 
farmers responded with reasons such as "we are told that yields will be 
higher" or "the chiefs insist that we spray" or "the big farmers do it and 
therefore it must be worth doing". Only three farmers reasoned that they 
spray because sprayed cotton is usually of better quality and fetches more 
cash (Shs 90/kg compared with Shs 40/kg for poorer quality cotton; prices 
of agricultural produce are always under review. but this margin is usually 
maintained.) Only one of these farmers had been visited on the farm by an 
extension officer. and this was once, at the beginning of the planting period, 
after a public meeting during the officer's "grow more cotton" campaign. 
These responses suggest that. for this category of farmer. the motivation to 
spray an insecticide is not the urge to maximize income. They are thus less 
likely to become habitual pesticide users. and therefore, are unlikely to 
have much impact on the environment as far as pesticides are concerned. 
The higher unsubsidized prices of chemicals for non-cooperators probably 
act as disincentives to the use of pesticides by these farmers. 

The eight subsistence farmers who did not use any pesticides on their 
crops said they could not afford the investment, even on cotton. Their cot-
ton was usually intercropped with maize and beans. and their yield 
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expectations were based mainly on fatalism. They were not unaware of the 
benefits of pesticides. as some of them bought insecticides (DDT. malathion 
or lindane) to mix with beans and maize to control storage pests. It is the 
author's view that farmers in this category lack the motivation to improve 
their production techniques. and need to be encouraged to use pesticides. 
among other things. to help them boost agricultural output. and to improve 
their quality of life. These remain the poorest of the farmers. 

Kibimha Rice Farm 
The possibility of pesticide pollution from irrigation schemes is illus-

trated further by Kibimba Rice Farm. This uses the waters of the River 
Kibimba which flows into the River Mpologoma and on into Lake Kyoga. 
Here. routine spraying starts with fallow land which is treated with herbi-
cides. currently glyphosate (Roundup) or dalapon. When the land is cul-
tivated. a pre-emergence herbicide (pendimethalin or oxadiazon) is applied. 
followed by a post-emergence application of bentazon or 2.4-D. From then 
on. up to six applications of insecticide and/or fungicide may be made 
before the crop matures. The list of these chemicals in store at the time of 
the visit included benomyl. futhalide. mancozeb. IBP (Kitazin). phosphami-
don. dimethoate. fenitrothion. diazinon. trichlorfon. DDT. chlordimeform. 
EPBP and carbofuran. Moreover. the soil on the farm is reported to be so 
infertile that a good harvest cannot be expected without an application of 
fertilizer. several brands of which were being used by the farmers. With 
such a rigorous chemical routine for more than a decade. some river pollu-
tion is likely to have occurred. Besides fish and other aquatic fauna. this 
area is the home of numerous birds and other species. Unfortunately. as is 
the case at Mubuku. no environmental impact assessment is being con-
ducted or is contemplated. 

DISCUSSION AND CONO..USIONS 
The investigation shows that profit-motivated farmers. unlike those in 

subsistence farming. regard pesticide application as an investment. For 
farmers in Mubuku and at Kibimba Rice Farm. chemicals were depended 
upon to maintain high yields and ensure investment returns. Unless per-
suaded otherwise. these farmers will continue to use pesticides very 
liberally because they associate their success with pesticide usage. This cer-
tainly is true to an extent. but their success is also attributable to better 
overall farm management. 

The need to moderate farmers· dependence on chemicals is enhanced 
by the fact that the irrigation waters flow back into rivers which are 
sources of livelihood for human communities. support varied animal and 
plant life. and also flow into lakes with important fisheries. Lake Kyoga in 
turn feeds the River Nile. and Lakes George and Edward are located in the 
Queen Elizabeth Park. which supports thousands of species of birds and 
other animals and plants. some of which are unique to this area. It would 
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be an irony if wildlife in a national park established primarily for its 
preservation were allowed to deteriorate due to pesticide pollution from the 
Mubuku scheme. 

The progressive farmers· urge to maximize crop income was somewhat 
less than those on the irrigation schemes. and they were using less pesti-
cides on crops. They were. however. using large amounts of chemicals on 
cattle. which are still revered as symbols of wealth. irrespective of whether 
they bring in cash. Every effort is made to preserve their health. hence the 
widespread use of acaricides. As noted earlier. this has already caused the 
emergence of resistant strains of ticks and the need to switch to new acari-
cides. At current rates of usage. this situation is likely to be repeated. lead-
ing to an ever greater dependence on chemicals. therefore to further 
environmental polJution and an increased risk of contamination of human 
food supplies. 

The information obtained on cotton growing has implications for the 
environment. Good quality cotton cannot be obtained without some pesti-
cide usage and it is government policy to encourage its production and 
improve export earnings. This is also the policy towards the other export 
crops such as coffee. tobacco. tea. rice and vegetables. As production of 
these crops increases, usage of pesticides should be expected also to increase. 
especially among progressive and irrigation scheme farmers. In fact. 
according to Ministry of Finance Annual Reports. pesticide consumption in 
Uganda in 1982 increased by as much as 1800% over its 1981 level (Minis-
try of Finance. unpublished). Although there are no obvious indications of 
environmental pollution as a result of this increase in pesticide use. the risk 
is clearly there. A valuable course of action would be the introduction of 
an environmental monitoring program for identifying any evidence of pol-
lution. or other unwanted side effects of pesticide use. 

Tukahirwa ( 1984) stated that quantities of pesticides used in Uganda 
were not yet a cause for concern if properly managed. This study has 
shown that there is practically no danger of pollution from chemicals used 
by subsistence farmers who constitute about 90% of the farming commun-
ity. Their plight is indicated in Figure 22.1 (a model based on farm visits 
by extension workers. extent of government subsidies on farm inputs. and 
supervision of farmers generally) which depicts the perceived relative 
importance of the various categories of farmer. The model shows that 
greater attention is usually given to more prosperous farmers. 

Whereas it is justified that such farmers should receive all the advice 
and assistance they require. it is questionable whether this should be at the 
expense of the less productive, poorer subsistence farmers. The latter 
should be encouraged to use pesticides, if this will increase their produc-
tivity. thereby giving them enough to eat. and some excess to sell. How-
ever. usage of pesticides. even by subsistence farmers, should not be looked 
on as a panacea for the low productivity. poverty and hunger in Africa 
today. Long-term remedies to these problems lie in farming systems which 
are ready to employ alternative pest management options. and in 
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Mubuku 
Irrigation 
Scheme 
farmers 

Progressive 
farmers 

Subsistence 
farmers 

Figure 22.1 Model depicting the perceived relative importance of the various categories 
of farmers from data based on: farm visits by extension workers; extent of government 
subsidies on farm inputs; and supervision of farmers generally 

Key: -+-Government subsidies and extension officers' level of contact with different 
categories of farmer (not to scale); - - •Low level informal contact between individual 
farmers 
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government policies which are not discriminatory. but are supportive to the 
most vulnerable sections of society. especially in regard to subsidies and 
farm advice. There is also need for research on alternative pest manage-
ment options to be incorporated into the training and planning for future 
agricultural activity. Present policies which tend to ignore research as an 
important input in agricultural development ought to be reviewed and a 
research component incorporated. 

This paper is based on research carried out mainly in one region of 
Western Uganda. There is a need for more information to be collected from 
other areas of the country. particularly if such information were to be used 
in formulating national policies. 
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23 
Farmers' Practices And Recommended 
Economic Threshold Levels In Irrigated Rice 
In The Philippines 

H. Waibel 

INTRODUCTION 
In this paper farmers' crop protection decision making is compared to 

officially recommended practises. The data are based on research carried 
out under the Philippine-German Plant Protection Programme (PG-PPP) 
during 1979 to 1981(Waibel.1986). 

The study areas were three pilot areas of the Regional F AO-IPC pro-
ject in irrigated rice. in which pest monitoring was supported during the 
initial phase by ~he PG-PPP. The areas were located in three Philippine 
provinces. Nueva Ecija and Camarines Sur on the main island of Luzon. and 
lloilo in the Western Visayas islands. Survey data was collected during the 
growing season and after harvest. Additional data are taken from trials 
undertaken by the Bureau of Plant Protection (BPP) and the International 
Rice Research Institute (IRRI). 

FARMERS" PEST PERCEPI10NS 
When investigating farmers' crop protection practices it is important 

to understand how they arrive at spray decisions. It is often assumed that 
they use calendar spraying. resulting in a high number of applications. In 
irrigated rice in the Philippines it was found that farmers. in one way or 
another. do monitor pests. before they make any spray decision. 

As shown in Table 23.1. stemborers; mainly Chilo suppressolis. were 
the most frequently noted pests. followed by defoliators (Spodoptera mau-
ritia and Mythimna. sepa.rata). and the brown planthopper (Nilaparvata 
lugens). while the leaf folder (Cnaphalocrosis m.edinalis) was observed by 
only a few respondents. There was considerable divergence in the way 
farmers made observations and also deviations from the recommended 
sampling units. For example. in the case of stemborers 29% of farmers 
claimed to count tillers while others just looked at either the individual 
hill. an area not precisely defined or the appearance of the field. More 
farmers (7.5%) were prepared just to look at the crop. rather than count 
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adult insects. leaves or tillers. This practice is reasonable from the point of 
view of labor. but is a questionable basis for spray decisions. 

As shown in Table 23.2 the majority of farmers considered pest levels 
less than five as dangerous. This pattern was consistent across all major 
pests. Only 29% of responses indicated that the farmer would wait until 
the level reached ten or more. Table 23.3 shows that most farmers 
believed stem borers to be their major pest. However. stemborers were not 
abundant in fields monitored by experts. although they had been the major 
pest in the Philippines in the late sixties and early seventies. None of the 
respondents named leaf folders as their major pest. although this was fre-
quently observed in monitoring plots. 

The average number of applications of pesticide by the farmers in the 
survey was between one and three. depending on the area. A few farmers 
sprayed four times or more. We asked farmers cooperating in the pilot 
projects to quantify the yield losses they would expect in the absence of 
insecticides (Table 23.4). Only a minority estimated such losses to be 
below 10%. In two areas (Nueva Ecija and Iloilo) the majority of the 
respondents assessed yield losses to be within the range of 25 to 50%, and 
in one area (Camarines Sur) most assessments were placed at 50% or more. 
Combining the two upper intervals. the majority of farmers in all three 
areas assumed that they would loose more than one quarter of the potential 
yields if they did not use insecticides. Such high expectations for crop 
losses due to pests were not justified at the time when this study was car-
ried out. Pest populations were generally well below the established 
economic threshold levels. 

Farmers yield loss estimates were compared to data obtained from 
model calculations. based on pest data from untreated plots in combination 
with loss equivalents or loss functions. Figures were calculated for non-
resistant varieties and varieties resistant to the tungro disease and the 
brown planthopper. While farmers' loss estimates ranged from 34% to 
47%, depending on the location. those obtained from model calculations for 
resistant varieties ranged from 9% (lloilo) to 13% (Nueva Ecija) (Table 
23.5). This indicates that farmers over-estimate yield losses. given the 
present situation where resistant varieties are available. It also appears, 
that they base their estimates on negative events which happened in the 
past. probably during an outbreak situation. 

Thus. farmers do observe pests. although they sometimes do it 
differently from the crop protection specialist. They interpret their obser-
vations in terms of "dangerous· and 'not dangerous', but not in the recom-
mended manner. and they expect high losses if they do not use insecticides. 
Given that farmers' behavior does not correspond with what is recom-
mended. it is of interest to compare the economic performance of farmers' 
pest control decisions with those based on economic threshold levels for 
single pests. 

- 192 -



TABLE 23.1 
Criteria for farmers' pest observations (No. of farmers in each category. 
percentage in brackets) 

Criteria of a pest observation 
counting looking 

Adult general Sampling 
Pest insect leaf tiller hill area annearance criteria t 

Brown Plant- 6 - - 10 - 12 No. per 
hopper (21) (36) (43) hill 

Green Leaf- - - 2 - - 2 No. per 
hopper (50) (50) sweep 

Stem borers - - 15 19 10 8 Percent 
(29) (37) (19) (15) deadhearts 

Defoliators 4 2 1 7 9 8 Percent 
(13) (7) (3) (23) (29) (26) damaged 

leaves 

Leaf - - - - 1 2 Percent 
folders (33) (68) damaged 

leaves 

Whorl maggot - - - - 2 - Percent 
(100) damaged 

leaves 

t Sampling criteria of recommended economic threshold level 

ECONOMIC ANALYSIS 
Trials were carried out during three seasons on 58 farms. consisting of 

three treatments: farmers" practices; pesticide applications based on 
economic thresholds; and untreated plots. On average. pesticide treatments 
based on economic threshold levels (ETL) gave an additional. net return of 
145 Pesos per ha, compared to farmers' practices (Zeddies and Waibel. 
1982). Compared to "no spray' strategy. the margin was only 43 Pesos per 
ha on average. the benefit of the ETL strategy being mainly due to the 
reduction in the cost of control. 

Where the ETL was reached. the ETL strategy performed only 
slightly better than farmer's practices. suggesting a fairly low control 
efficiency. However. looking at the individual cases. the ETL was reached 
in only seven out of 58 cases and in five out of the seven cases. ETL per-
formed better than farmers' practices. Of the 51 cases, where the ETL was 
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TABLE23.2 
Levels of pest populations considered dangerous by farmerst (no. of 
respondents) 

Pest <S 5-10 10-20 >20 

Brown planthopper 13 6 7 2 
Green leafhopper 2 - - 2 
Stem borer 30 12 9 l 
Defoliators 18 8 4 l 
Leaf folders l l l 0 
Whorl ma22ot 2 0 0 0 

t Criteria for observation not specified 

TABLE23.3 
Farmers· assessment of their major pests in the wet season(% responding) 

Nueva Camarines Iloilo Pest Ecija Sur 

Stem borer 55 52 42 
Brown planthopper 4 43 
Green leafhopper t 10 20 
Defoliators 10 19 
Whorl maggot 8 2 
Rat 24 16 4 
Others 2 

t vector of tungro virus 

not reached. there were 21 cases where the marginal revenue of farmers· 
practices was above marginal cost. i.e. the cost of control. 

This means that. on average. farmers spray too much. but even so in 
about 40% of the cases they perform better than strategies based on recom-
mended economic threshold levels. 

The recommended ETLs are still not well defined. Partly this is 
because levels are based on single pests rather than on the most frequent 
pest combinations. and partly because the control efficiency of insecticide 
applications based on the ETL is rather low. Trials carried out by IRRI 
(IRRI. 1981) and trials performed in cooperation with BPP's regional crop 
protection centers. included treatments giving complete insect protection 
with' about nine applications. ETL-based treatments and a control (Table 
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TABLE23.4 
Percentage expected yield losses due to pests in the absence of pesticides as 
assessed by farmers. wet season (% in each category) 

Nueva Camarines 
Exoected Loss (%) Ecija Sur Iloilo 

'10 15 10 13 
>10-25 23 10 30 
>25-50 50 38 32 

>50 12 42 25 

TABLE23.5 
Yield loss due to pests as assessed by farmers in comparison to model cal-
culations 

Nueva Camarines Iloilo Ecija Sur 

Farmers' Estimates 34 47 40 

Model calculation 13 13 9 (resistant varieties) 

Model calculations 40 38 15 (non-resistant varieties) 

23.6). Comparing potential loss with the loss after ETL-based treatments 
gives the control efficiency of the ETL strategy. On average. over five trials 
where only one pest reached ETL. there was a potential loss of 10.3%. The 
loss occurring after ETL-based treatments still amounted to 7 .6%. resulting 
in a control efficiency of approximately 26%. This is not a convincing 
result for a technology which is recommended for small rice farmers who 
must strive for a minimum yield to maintain their level of living and 
whose behavior will therefore be risk averse. On the other hand if one 
expects benefits from economic thresholds in the reduction or avoidance of 
insecticide application. one faces serious limitations. in rice under the condi-
tions observed. 

Insecticides amount to between 3.8 and 6.2 percent of the total vari-
able cost of rice production which would be about 100 to 150 Pesos. or 
about 5-8 US$ per ha. It may be difficult to convince a farmer to save this 
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TABLE 23.6 
Control efficiency of recommended economic threshold levels for one pest 
based on results of field trials 

Loss after 
Potential t ETL-based Control* 

Trial No. Loss treatment efficiency (%) 

1 5.7 3.5 40.1 
2 2.9 3.1 (0) 
3 1.7 8.8 (0) 
4 29.0 11.9 59.1 
5 12.6 10.9 13.3 

Mean 10.3 7.6 26.2 

Source: Calculations are based on results of trials published in the IRRI in-
secticide evaluation report 1980 and own trials. 

t Yield under maximum protection - Yield under no protection X 100 
Yield under maximum protection 

* Paential loss - loss after EI'L-based treatment X 100 
Potential loss 

amount of expenditure on insecticides and instead to follow rather labori-
ous sampling techniques. This is only likely if there is a high yielding 
investment alternative for the money he can save by not spraying insecti-
cides. IPM. therefore. should emphasize not only insect problems. but take 
into account the entire production process. Thus IPM would contribute to 
an optimal allocation of scarce farm resources like cash and labor rather 
than only aiming at reducing insecticide inputs. 

CONCLUSIONS 
The results reported here indicate that farmers observe pests rather 

than using calendar spraying. and that the pest levels at which they start 
spraying are generally lower than recommended ETLs. They also expect 
higher losses than actually occur. but do not use much insecticide. This 
gives them the impression that their pest control measures are very success-
ful because the apparent benefit-cost ratio is quite favourable. However. 
the real benefit-cost ratio is not known to them. Economic analysis indi-
cates that the real benefit-cost ratio for their crop protection practises looks 
quite favourable although the use of ETLs could help them to save small 
amounts of cash. To convince farmers' to follow recommended ETLs 
would require: 
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i) improvement of existing threshold levels by conducting trials in 
farmers' fields: 

ii) improving farmers' knowledge of the yield loss to be expected from 
those pests abundant in the field. (Time should not be wasted teach-
ing farmers about pests from other regions of the country). 
Although there are no well established loss equivalents. farmers' 

over-estimates could be corrected by providing the necessary information. 
They could also be encouraged to leave an unsprayed part of the field to 
train them to carry out their own loss assessment. 

ETLs are an essential part of integrated pest management and under 
the present situation for small rice farmers. the cash spent on insecticides 
competes with other input factors within the farm enterprise of rice pro-
duction. IPM must focus on the optimal allocation of cash and also labor 
resources. rather than simply reducing the cost of control. 
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24 
Perception And Management Of Crop P~ts 
Among Subsistence Farmers In South 
Nyall7Jl, Kenya 

W. Thomas Conelly 

INTRODUCfiON 
An increasing number of studies evaluating the potential of integrated 

pest management (IPM) have focused on socio-economic factors that may 
influence the successful introduction of improved methods of pest control 
among· small-scale farmers in the tropics. Several researchers have studied 
farmers' perceptions of agricultural pests and yield losses. as well as tradi-
tional pest control practices. Research has also begun on socioeconomic con-
straints inhibiting the adoption of pest control practices recommended by 
national and international agricultural research centers (e.g. Adesiyun and 
Ajayi. 1980: Altieri, 1985; Atteh. 1984: Goldman and Omolo. 1983; 
Goodell. 1984; Heong. 1984; Litsinger et al .. 1980; Matteson. 1984: Zaidi. 
1984). Such research is vital for the development of IPM techniques that 
are technically feasible and appropriate to the circumstances of small-scale 
farmers. 

More attention has been devoted to cash crop economies than to sub-
sistence farming. where pesticide use is still restricted and alternative 
means of IPM may be more appropriate (but see Altieri. 1985: Matteson. 
1984). In one such district. South Nyanza. Western Kenya. many farmers 
subsist by rainfed agriculture dominated by maize and sorghum produc-
tion, using virtually no modern inputs. This paper presents the results of a 
study of existing pest management practices on maize and sorghum in 
South Nyanza focusing on insects, weeds, animals. and birds. Farmers' pest 
perceptions and management strategies. and the implications of this infor-
mation for the development of a successful IPM package. are studied. 
Emphasis is placed on the broader context of the farming system and the 
feasibility of introducing two cultural control practices, the post-harvest 
destruction of the crop residues and early planting. that are potential com-
ponents of an IPM package. 
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THE STUDY AREA AND METIIODOLOGY 
South Nyanza district. which extends from the shore of Lake Victoria. 

1.128 m above sea level. to the foothills of the Kisii highlands. at over 
1.500 m. is environmentally diverse. The rain fall distribution is bimodal. 
with a 'long' rainy season from March through May and a 'short' rainy sea-
son from October to December. In areas of low agricultural potential near 
the lake-shore. annual rainfall averages less than 900 mm and a single crop 
is produced in a year. most farming being subsistence-oriented. Farther 
inland at higher elevations. rainfall ranges from 1.200-1.800 mm per year. 
farming potential varies from moderate to very high and it is possible to 
harvest two crops each year with a surplus for the market 

Population densities range from 60-80 per sq. km. near the western 
lakeshore to between 225-275 per sq. km. on Rusinga Island and in some 
of the high rainfall areas (Central Bureau of Statistics. 1981). The eastern 
area is well developed by Kenyan standards and is served by high quality 
tarmac roads providing access to major markets and government services. 
The western area is isolated and farmers' access to services and markets is 
restricted. 

Information on farmers' perception and management of pests was col-
lected through informal interviews and observations during the 1984 crop-
ping season and by a formal post-harvest survey of a random sample of 48 
farmers selected from three agroecological zones in the district (Figure 
24.1): a) the low rainfall islands of Rusinga and Mfangano; b) Gera and 
Nyambunano in the low potential. near-lakeshore areas and c) in the 
medium to high potential inland areas Wiga and Koderobara. The majority 
of the data discussed in this paper is from the lower potential. single crop 
areas of subsistence farming. 

The discussions with farmers took place in the local language. Dholuo. 
with the assistance of a translator. To assure the input of women who are 
responsible for much of the agricultural labour. the interviews were con-
ducted with both the male and female heads of household (whenever possi-
ble) and eight of the interviews were with single women whose husbands 
had either died or were working outside the district. A few households 
were quite prosperous and the farmers 'progressive', but the majority were 
poor farmers. struggling to obtain the basic necessities of life. The 
estimated average farm size was 9.5 acres. ranging from 5.0 to over 15.0 
acres. 

FARMERS' PERCEPl10N OF PESTS 
To identify the pests that farmers considered to be threats to agricul-

tural production. particularly to grain crops. we compared the perceptions 
of farmers with existing data on the distribution of insect pests in the dis-
trict. Information on farmers' perceptions of pest hazards is critical in 
understanding the motives behind existing pest control practices and for 
identifying improved pest management techniques. appropriate to local 
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circumstances. 
The major insect pests of maize and sorghum have been identified as 

stem-borers. especially the spotted stem-borer Chilo partellus and the maize 
stalk-borer, Busseol.a fusca. and the sorghum shootfly. Atherigona soccata 
(ICIPE. 1984; Seshu Reddy. 1982). Initial damage from stem-borers occurs 
when the young larvae begin to feed on the leaves. Extensive tunnelling of 
the stem may occur and in severe cases plant growth is retarded and 
flowering and grain production are reduced (Teetes et al.. 1983). Shoot-fly 
larvae enter the sorghum plant through the whorl and often destroy the 
growing point, resulting in a deadheart. Usually. the damage occurs from 
one week to one month after emergence. The sorghum plant may respond 
to shoot-fly attack by producing side tillers that are also susceptible. 

Farmers were first questioned about the types of insect found on 
maize and sorghum. Stem-borers were the most common insect pest fol-
lowed by white grubs. army-worm and termites. but the sorghum shoot-fly 
was not mentioned (Table 24.1). 

TABLE24.l 
Percentage of farmers listing insect pests 

Locality 
Islands Lakeshore-Mainland 

lnsectt n-16 n=16 

Stem borer 100 100 
White grubs 44 0 
Armyworm 0 13 
Termite 6 19 

Inland Total 
n=16 n=48 

94 97 
6 25 

13 8 
0 8 

t Identifications are tentative. based on local names. descriptions of insects, 
and discussion of crop damage given by farmers. A number of additional 
insects were described by farmers that cannot be identified with any 
confidence. 

To measure farmers' ability to recognize common insect pests they 
were shown larval specimens of several stem-borers and the sorghum 
shoot-fly and asked to name the insect. the plant that it attacks, and 
describe the damage symptoms. Their ability to identify and describe the 
damage caused by C. partelbts and B. fusca was impressive. with over 75% 
giving accurate descriptions. Many could give detailed information on the 
entry holes through which the larvae attack the plant. the tunnelling of the 
stalk which occurs. and the effect on yield. In contrast. though many 
farmers recognized the typical deadheart symptom of sorghum shoot-fly 
attack. none was able to correctly identify shootfty larvae. 
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Farmers' view of stem-borers as the major grain pest in the district is 
in agreement with field surveys. Failure to recognize the sorghum shoot-ft.y 
suggests that either the shoot-ft.y is not a serious pest in the area (contrary 
to survey data) or that farmers' knowledge of pests is faulty. perhaps due 
to the small size of the larvae. the fact that damage occurs very early in the 
development of the plant. or that the typical deadheart symptom can also 
be caused by stem-borers. This discrepancy requires further research. 

Farmers were also questioned about other pests that affect their 
yields. An unexpectedly large number of wild animal and bird pests were 
identified as being common (Tables 24.2 and 24.3) and farmers could often 
provide extensive descriptions of their behavior and feeding habits. 

TABLE24.2 
Percentage of farmers listing common animal pests 

Locality 
Rusinga Mfangano Gera Sindo Wiga Koderobara Total 

Animal soecies n=10 n=6 n=8 n=8 n=8 n=8 n=48 

Hippopotamus 100 100 0 0 0 0 33 
Wild pig 0 0 100 25 100 0 38 
Monkey 0 100 100 25 0 13 35 
Baboon 0 0 63 25 0 0 15 
Porcupine 0 0 38 13 0 88 23 
Mwandat 40 0 25 38 38 15 38 
Aburt 0 0 50 25 15 0 27 

t Mwanda and abur are species of duiker and antelope that have not been 
positively identified. 

Many farmers also said that weed pests were a serious threat to 
yields. particularly witchweed (Striga hermonthtca). a parasitic weed that 
attacks the roots of maize. sorghum. millet. and occasionally sugar cane. 
especially on poor soils exhausted by continuous cropping Ovens. 1968) 
(Table 24.4). 

SEVERITY OF CROP DAMAGE DUE TO PESTS 
Farmers' perceived severity of yield loss is critical in their decisions 

on the effort or expense to be put into controlling pests. Ideally. we would 
require a reasonably accurate estimate of the percentage of the crop lost due 
to each pest. Several researchers. using local methods of measurement that 
were later translated into percentages. have developed such estimates 
(Atteh. 1984: Zaidi. 1984). Unfortunately. in South Nyanza. insects are 
only one component of a complex set of constraints on production. and 
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TABLE24.3 
Percentage of farmers listing common bird pests 

Locality 
Lakeshore Inland 

En2lish name Species n=32 

Weavers Pl.ot:eus spp. 78 
Dove Streptopelia spp. 41 
Seedeaters Serinus spp. 25 
Guinea Fowl Guttera edouardi 19 
Crowned Crane Balearica regultrum. 0 
Crow Con/Us sp. 0 

TABLE24.4 
Percentage of farmers listing common weed pests 

Lakeshore 
En2lish name Species n=19 

Witch weed Striga hemwnthica 79 
Guinea fowl Rottboe/Jia exoltata 28 

grass 
Couch grass Digitaria scalarum 14 
Blackjack Bidens spp. 3 

n-16 

100 
44 
50 

6 
25 
25 

Locality 
Inland 
n-16 

81t 
38 

63 
13 

Total 
n=48 

85 
42 
33 
15 
8 
8 

Total 
n=45 

80 
31 

31 
7 

t Though Striga is present in the higher elevation areas. farmers report that 
couch grass is a more serious problem. 

obtaining reasonably accurate estimates of yield loss due to any particular 
pest would be impossible. In some areas it would not be unusual to find a 
maize crop suffering simultaneously from several of the following prob-
lems: stem-borer damage. maize streak virus. Striga weed. soil erosion and 
drought. Assigning a percentage yield loss to each constraint would be a 
challenge even to an experienced agricultural scientist. Yet. if asked. most 
farmers will oblige the interviewer by providing a figure. no matter how 
inaccurate. If the pest situation in South Nyanza is typical. such estimates 
of yield loss may be more misleading than helpful. and figures should be 
viewed with skepticism, especially if they are used as a guide to policy 
recommendations. 
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As an alternative. in South Nyanza. we chose to ask farmers to rank 
various constraints to production. identified during the preliminary survey. 
in the order of seriousness of their impact on yields in most years. Overall. 
farmers' greatest concern was the risk of drought. followed by wild 
animals. weeds. and birds. Insects were ranked as the fourth most serious 
pest. followed by rodents. On the mainland. in both low and high rainfall 
environ-ments. insects were not considered a major constraint to grain pro-
duction in most years. On Rusinga and Mfangano islands. however. insects 
were seen seen as a more serious threat to farming. out-ranked only by 
rainfall and animal pests (Table 24.5). This assessment corresponds with 
survey data showing relatively low insect pest infestation rates in fields 
located on the mainland away from the lake (e.g. Lambwe Valley and near 
Kisii border) but very high insect pest populations along the lakeshore. 
especially on Rusinga Island. 

TABLE24.5 
Farmers' ranking of constraints to production - mean score (range 0-5) of 
each constraint. by location 

Locality 
Islands Lakeshore-Mainland Inland Total 

Constraint n=16 n=-16 n==16 n=48 

Rainfall 4.3 4.1 2.8 3.7 
Animals 3.4 2.7 2.7 2.9 
Weeds 2.5 2.6 3.1 2.8 
Birds 1.8 2.5 2.7 2.3 
Insects 2.7 1.8 1.8 2.1 
Rodents 0.6 1.3 1.8 1.3 

The lesson from this is that research ought not to be too narrowly 
focused on a single pest. Insects must be seen as only one of a complex of 
biological and physical hazards that limit yields. and farmers may be 
unwilling to adopt new farm practices designed to reduce insect pests if 
they ignore or exacerbate other serious agricultural hazards. 

PFST CONTROL PRACTI~ 
A wide range of conscious pest control practices was employed against 

weed. animal. and bird pests. Recognizing the link between field fertility 
and Striga weed, a number of farmers used crop rotations and fertilmtion 
with manure to control it. Against animal and bird pests. farmers used an 
array of techniques such as guarding fields. scaring devices. fencing or des-
troying nesting sites. 
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Most farmers indicated that there was little they could do to limit 
insect pests. Traditional herbal 'insecticides' were remembered by some 
farmers. but have virtually disappeared from use. Others reported 
employing mechanical or physical controls. killing stem-borer larvae with a 
stone or hoe or uprooting heavily infested plants. but there was little evi-
dence from observation or discussion with farmers that this was done sys-
tematically. 

No farmers used insecticide on grain crops in 1984. explaining that the 
chemicals were unavailable. that they lacked the knowledge of how to 
apply them. or that they were too expensive. Some farmers did apply 
insecticide on vegetable crops destined for the market and insecticide is also 
widely used on cotton (Goldman and Omolo, 1983). 

A number of farm practices may unintentionally control insect pests. 
For example. the intercropping of grain crops with legumes, though 
discouraged by the Ministry of Agriculture. is widely practiced and there is 
evidence that this helps to limit stem-borers (Amoako-Atta. 1983). How-
ever. only one farmer claimed that he intercropped because it controlled 
insects: 41% used intercropping because of labour or land shortages: 8% 
mentioned that it prevented weeds: 27% said that it gave a good yield 
without specifying a reason: 11% stated that it was traditional. 

Thus. few conscious measures are taken by South Nyanza farmers to 
control insect pests in the field. Some authors (e.g. Atteh, 1984) suggest 
that a wide range of traditional agronomic practices. such as intercropping. 
have been adopted because farmers recognize that they help control insect 
pests. but this does not seem to be the case in South Nyanza. Most years. 
farmers in the higher rainfall areas such as Koderobara. do not see insects 
as a serious threat to production. warranting the use of pesticides or other 
control measures. In the low rainfall lakeshore areas such as Rusinga 
Island farmers apparently do recognize insects as a serious pest. yet take 
little action to control them. In these areas. where maize and sorghum 
farming is largely for subsistence. farmers may be willing to tolerate quite 
high losses to insects. given the high cost in cash and/or labour of control 
measures (Altieri. 1985). If farmers regularly suffer major yield losses to 
drought. as in lakeshore areas. and have alternative sources of subsistence 
and income such as livestock and fishing. then even substantial yield losses 
to insects may not justify the use of costly pest control measures (Goodell, 
1984). 

The willingness of some farmers to tolerate a significant reduction in 
yield as a result of insect attack suggests that it may be difficult to convince 
subsistence farmers to adopt IPM practices. New pest management stra-
tegies must be technically feasible and also offer a significant reduction in 
yield loss that will be worth the farmers' investment in terms of cash and 
labour expenditure. The greater use of insecticides in South Nyanza on cash 
crops such as vegetables and cotton suggests that small-scale farmers are 
less willing to tolerate damage by insects and other pests once their produc-
tion is oriented toward the market. The same may be true for grain crops 
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like maize when grown for sale. rather than home consumption (Goldman. 
1987). 

RECOMMENDED CULTURAL PRACTI~ FOR CONTROL OF INSECT 
PESTS OF MAIZE AND SORGHUM 

Two common recommendations for the cultural control of stem-
borers and shoot-fty are: a) burning, after harvest. of the crop residue in 
which diapausing stem-borers are able to survive the dry season; and b) 
planting early in the rainy season to minimize the period during which 
vulnerable plants are exposed to high insect populations (Gahakar and 
Jotwani. 1980; Lawani. 1982; Seshu Reddy. 1982; Young and Teetes. 1977). 
The feasibility of such recommendations in the local farming system was 
investigated here. 

As in other parts of Africa (Adesiyun and Ajayi. 1980) farmers in 
South Nyanza will hesitate to destroy crop residues after harvest because of 
the many uses for maize and sorghum stubble. Seventy-five percent of the 
farmers reported leaving stalks in the field as fodder for livestock during 
the dry season. Many others collected the stalks for fuel (48%) or for the 
construction of granaries (56%). In high rainfall areas farmers spread 
maize and sorghum stalks in banana and coffee orchards as a mulch. The 
crop residue also helps to limit soil erosion. 

Thus alternative ways of controlling the carryover of stem-borers in 
the crop residue will need to be identified. e.g. partial burning of the stalks 
(Adesiyun and Ajayi. 1980) or delaying destruction of the stalks until the 
end of the dry season. when the remaining residue will have little value as 
fodder or fuel. Neither approach would be acceptable to farmers who use 
the residue as a mulch in banana and coffee orchards. often the most 
profitable aspect of the farm operation. In areas where burning may be 
economically justified. research is needed on the timing and amount of 
labour required to destroy the crop residue and the compatibility with 
existing farm practices. 

The recommendation of early planting would also be difficult to intro-
duce. Most farmers agree that, under ideal conditions. early planting is 
beneficial. but in practice it is often difficult to achieve. especially in the 
lakeshore areas. Many farmers argue that early planting increases pest 
problems. First. early planted :fields are vulnerable to bird attack if they 
ripen before the fields of neighbors. Second. contrary to most scientific 
:findings. many farmers feel that early planting increases rather than 
decreases the risk of insect damage. Sixty percent of the farmers said that 
they felt insect damage in their fields was higher in crops planted at the 
onset of the rains. Another 20% said that the insect damage was about the 
same for both early and late planted crops. but only 14% felt that early 
planting helped to reduce damage. Many farmers attributed the increase in 
insect damage in early planted crops to the erratic rainfall pattern. It is 
widely held that insect damage is only serious during periods of drought. 
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When the rainfall is regular and heavy. insects are said to be washed off 
the plant and drowned. Early rains are often followed by two weeks or 
more of light and uncertain precipitation. and many farmers felt that the 
newly germinated maize and sorghum was very vulnerable to insect attack 
at this time. 

The erratic start of the rains also makes early planting risky. given 
the danger that seeds will germinate. but then fail to develop because of 
drought. In the serious drought in 1984. almost 70% of the farmers 
reported that they had to replant maize and/or sorghum at a prohibitive 
cost in seed and labour because of a false start to the rains. As a result of 
this uncertainty some farmers staggered their planting dates. 

Early planting is further constrained in some areas. such as eroded 
hillside land on Rusinga Island and the black cotton soils found on the lak-
eshore mainland. because the soils are difficult to hoe or plough until they 
have been thoroughly moistened by rains. In 1984. when the first appreci-
able rains did not fall until March. farmers delayed planting until after the 
recommended date. 

In addition to these environmental factors. socioeconomic variables 
such as unequal access to draft animals and farm implements can delay 
planting. In 1984. 14 farmers reported that they prepared their fields using 
only a hoe. which often resulted in delays in land preparation and smaller 
field size. Of the remaining 34 farmers who used a plough for land 
preparation. only 14 owned their own implements and plough animals. For 
the remainder renting or borrowing a plough and/or plough team often 
caused delays in land preparation and forced some to postpone their sowing 
date until several weeks into the rainy season. 

CONCLUSION 
IPM research should focus more on the unique circumstances of sub-

sistence farmers who are often by-passed in the development of improved 
agricultural technologies. Low cost alternatives to chemical pest control 
must be identified and developed for these farmers. However. because of 
the major changes in labour allocation and resource use required by new 
cultural control practices such as the destruction of the crop residue and 
early planting. this component of IPM will be difficult to introduce into 
subsistence farming systems. Other components of an IPM approach. for 
example the development of resistant varieties of maize and sorghum, bio-
logical control. and inter-cropping (which is already widely practiced in 
South Nyanza) appear to be more promising alternatives to pesticide use. 
However. research on these aspects of pest management. cannot ignore the 
importance of key socioeconomic and environmental constraints that may 
inftuence the willingness and ability of subsistence farmers to adopt new 
IPM technologies. 
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25 
The Communication And Adoption Of Crop 
Protection Technology In Rice-Growing Vil-
lages In The Philippines 

V.P B. Sanwnte, A.S. Obordo and P. Kenmore 

INTRODUCTION 
When a program of planned social change focuses on rice farmers. it is 

important to gain an understanding of their agro-social world and their 
linkages with the wider society. the context in which the process operates. 
In contemporary times. farmers have witnessed an explosion of agricultural 
technology and it is necessary to consider what agricultural technology has 
reached them on their farms. how this technology reached them. and how 
they have responded to it. This paper focuses on the communications that 
link rice farmers with sources of change. It identifies the key communica-
tors who initially create awareness about farm innovations. the communi-
cators who give instructions on the application of an innovation and those 
who bestow legitimacy on the acceptance of an innovation. The rice farm-
ers. in turn. have to decide whether to adopt. reject or hold an innovation 
at bay. It is therefore necessary to identify the decision makers on the 
farm as this determines the target and nature of communications on farm 
innovations. Agricultural planners. policy makers. field implementors. 
e:xtension agents and farm communicators need a basic understanding of 
the communication structures and decision making patterns of rice farmers 
at the village level before attempting to direct the uptake of crop protection 
technology. 

This paper aims to outline the communication structure in rice-
growing vilJages. identifying the communicators who create awareness. 
instruct and legitimate the adoption of crop protection technology. and to 
indicate the decision makers on the adoption of crop protection technology 
on rice farms. 
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METHOD 
Data were collected using a combination of techniques. including an 

interview schedule. non-participant observation and sociometry at several 
entry points. from July to November 1984. during the rice cropping season. 

On the basis of census and local data and consultative meetings with 
local officials of the Ministry of Food and Agriculture. four research locales 
were selected in Nueva Ecija. one of the primary rice producing provinces in 
the Philippin~. The major criterion was accessibility. Rice farmers (107) 
were selected at random (Table 25.1). 

TABLE25.1 
Survey sample distributions 

Town 

San Antonio 

Paludpod 

General 
Natividad 

Cabanatuan 

RESULTS 
Agricultural Profil.e 

Villa2e 

Panabingan (Village 1) 
(less accessible) 

Talavera (Village 2) 
(less accessible) 

Poblacion (Village 3) 
(accessible) 

Caalibangbangan (Village 4) 
(accessible) 

Sample size 

(%) No. of 
respondents 

20 20 

100 33 

20 18 

19 36 

Respondents were either landowners or certificate of land title hold-
ers. the majority (66-97%) tilling rice farms from 1-3.5 ha. The remainder 
had larger farms, from 3.6 to 8.5 ha. The farms were generally irrigated 
using combinations of pump. deep well. stream and rain water. Respon-
dents, particularly in Poblacion and Caalibangbangan. augmented their 
basic earnings from rice farming by vegetable and livestock raising. income 
from other forms of employment and vending. 
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Adoption of Crop Protection Technology 
A range of insecticides had been used during the previous two crop-

ping seasons. the most common being monocrotophos. BPMC plus chlorpy-
rifos. isoprocarb. methomyl. carbofuran, diazinon and methyl parathion. 
Hand pulling was mentioned to control weeds. but another frequently used 
control measure for weeds was the use of chemicals such as butachlor. 
2.4-D. MCPA and piperophos. Rat infestations were generally controlled 
using poison or baits with zinc phosphide. coumatetralyl and warfarin. but 
rats that invaded the fields were also killed manually or physically. Rice 
varieties resistant to pests and diseases were often selected. particularly IR 
36, IR 42. IR 58 and ClOOO. Most innovative practices were first intro-
duced to the rice farms in the mid 1970s. 

First Information Sources 
In the adoption of new farm technology. some information sources 

serve specifically to make the potential adopter initially aware of the prac-
tice. This function is performed by what is referred to here as the 'first 
information source' (Table 25.2). 

In Village 1 (Panabingan, San Antonio). which was less accessible. the 
most frequently cited source was a Ministry of Agrarian Reform (MAR) 
technician. This technician created awareness for all five types of pest con-
trol measures. although he was prominent in giving first information on 
insect and plant disease control. His central position may be partly 
explained by the fact that he lived in this village at the time when many of 
these innovations were first being introduced. Another key communicator 
for all control measures. except the selection of rice varieties. was the 
Bureau of Extension (BE) technician. who had worked in this village before 
being replaced by the present one. Among commercial personnel. represent-
ing companies selling crop protection chemicals. one dealer was mentioned 
by some farmers. specifically for insect control measures. Mass media were 
mentioned to a lesser extent. particularly a radio program that broadcast 
information on weed control. Farmers were mentioned to some extent. 
especially for information on rat control and other resistant varieties. 

In Village 2 (Paludpod. Talavera). also less accessible. the major first 
information source was the past BE technician who gave information on 
insect. disease. weed and rat control. Another past BE technician was the 
next most active communicator in this village. For the rest. this informa-
tion function was dispersed among several sources with lesser frequency 
and for a lesser set of crop protection practices. For instance. the present 
BE technician gave information on how to control insects and plant diseases 
and on selection of resistant varieties. Some commercial dealers were first 
information sources for specific crop protection techniques. in one case 
insect and disease control. in another only for insect control or exclusively 
for weed control. Seven co-farmers served as lesser information sources. 
confined to a single crop protection technique. Radio programs 1 and 2 also 
gave out initial information on weed control. 
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TABLE25.2 
First information sources for crop protection on rice(% frequency of men-
tion by farmers) 

Village 
Source 1 2 3 4 

Insect control 
government technician 56 51 45 34 
commercial personnel 21 16 32 35 
co-farmers 20 28 19 16 
mass media 3 5 2 14 
others - - 2 1 

Plant disease contra 
government technician 82 41 68 46 
commercial personnel 5 18 23 28 
co-farmers 9 39 6 21 
mass media - 2 3 5 
others 4 - - -

Weed control 
government technician 50 38' 37 29 
commercial personnel 7 11 29 33 
co-farmers 18 31 29 24 
mass media 11 15 5 8 
others 14 5 - 6 

Rat control 
government technician 50 37 50 27 
commercial personnel - 5 5 38 
co-farmers 29 47 32 14 
mass media - - 4 7 
others 21 11 9 14 

Rice varieties used 
government technician 13 35 62 12 
commercial personnel 3 12 20 11 
co-farmers 74 47 10 66 
mass media - - 8 -
others 10 6 - 11 
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In Village 3 (Poblacion. General Natividad). an accessible rice farming 
community. the farmers depended mainly on both the past and the present 
BE technicians for initial information on all five types of crop protection 
technology. the former figuring prominently for insect and weed control. 
the latter for rice variety selection and plant disease control. Two farmers 
served as first transmitters of information. on insect. weed and rat control 
in one case and rat control only in the other. Other sources. limited to a 
single crop protection technology were: the Rural Bank Technicians for 
plant disease control; a commercial representative and Radio Program 3 for 
weed control; and a research project technician for selection of rice 
varieties. 

In Village 4 (Caalibangbangan. Cabanatuan). also accessible. the 
present BE technician had the widest sphere of influence. covering all five 
areas of crop protection. The Land Bank technician was second in prom-
inence for all crop protection technology except variety selection. Less 
important were a Rural Bank technician for insect. weed and rat control. 
and a farmer respondent for insect. disease and weed control. A Rural 
Bank technician and a commercial representative acted as sources for plant 
disease and rat control. For specific crop protection techniques. Rural Bank 
Stockholder and Radio Program 5 gave information on insect control and 
Radio Program 4 on plant disease control. 

Additional. lnf ormation Sourres 
Additional information sources included any source that imparted 

specific instructions on the procedures to be followed in using or applying a 
particular crop protection technology. performing an educational or teach-
ing function on how to implement a crop proiection method on the farm. 

In Village 1. a MAR technician was most prominent. followed by the 
past BE technician who advised on all types of technology except variety 
selection. A farmer respondent shared his knowledge on rat control meas-
ures with some of the others. For variety selection. 13 different farmers 
were each reported by a respondent. indicating a dispersed communication 
pattern with the exception of the MAR technician mentioned above. Some 
respondents reported gaining knowledge through self-experience or self-
study. 

In Village 2. a past BE technician was the most popular additional 
information source for all five types of crop protection technology. particu-
larly insect control. Also many respondents acquired knowledge through 
self-experience. A second past BE technician also enjoyed popularity as a 
teaching source for insect. plant disease and weed control. A third past BE 
technician had covered insect and plant disease control. and the present BE 
technician insect control and rice variety selection. Other sources such as 
commercial personnel. co-farmers and a MAR technician generally qave 
advice on only a single subject. For weed control. although there were 
favored sources. ten farmers were cited individually, indicating a partly 
dispersed pattern for this teaching function. 
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For accessible Village 3, the present BE technician was the most fre-
quent source of instruction on the use of all five crop protection techniques. 
followed closely by the past BE technician. Two farmers were helpful in 
providing guidance on insect and weed control and on averting damage by 
rats. A rice research technician was cited as adviser on the selection of rice 
varieties, and a number of farmers referred to their own experience in this 
area. 

The farmers in Village 4 most often relied on their own experience in 
applying crop protection practices. However. three advisers, one from the 
commercial and two from the government sector. were repeatedly men-
tioned as those who helped initially to familiarize them with crop protec-
tion techniques. These were the Rural Bank technician who provided 
instruction on insect control and rice variety selection, the Land Bank tech-
nician who gave guidance especially on plant disease and weed control and 
the BE technician assigned to this village. A farmer also disseminated addi-
tional information on all five areas of crop protection. particularly variety 
selection. One commercial representative supplied instructions on insect. 
weed and rat control while another commercial representative and two 
farmers covered insect control and variety selection. 

Legitimation Sources 
This communication function was defined as any source that gave 

information which served to persuade. inftuence or convince the respon-
dents to decide in favor of adopting crop protection practices. Such sources 
pass on information that stamps approval. or lends support to the respon-
dent in clinching his decision to use crop protection methods on his rice 
fields. 

The prime legitimator in Village 1 across all five areas of crop protec-
tion technology. was a MAR technician. In many cases the respondents 
based their decisions on their own conviction that they were doing the right 
thing for their farms. To a lesser degree. the past BE technician gave per-
suasive messages favoring the adoption of insect and rat control methods. 
A farmer gave legitimacy to decisions on rat control methods. 

The major legitimator in Village 2, across all five areas of crop protec-
tion technology. particularly insect control. was the past BE technician. 
Numerous respondents acted as their own self-legitimators. particularly in 
the selection of rice varieties and control of plant diseases. Legitimation 
was also performed to a lesser degree by the present and a past BE techni-
cian, a commercial representative. farmers and a MAR technician. 

In Village 3. the legitimator who exerted the most influence in getting 
the farmers to adopt crop protection technology in all five areas was the 
present BE technician. Similarly. a past BE technician played a significant 
role in convincing the farmers to adopt measures to control insects, plant 
diseases, weeds and rats and to select good rice seeds for planting. A 
farmer proved to be the third most popular legitimator in this village. A 
commercial representative was instrumental in the acceptance of weed 
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control practices. Several farmers served as their own legitimators in the 
adoption of insect and weed control and in variety selection. 

In Village 4, the prime legitimators were the farmers themselves. 
whose own experiences convinced them of the importance of accepting these 
measures to ensure greater productivity. This was particularly evident in 
the case of seed selection. Advice from a Land Bank technician and a Rural 
Bank technician proved effective in making decisions to adopt crop protec-
tion practices. particularly disease control. Also two farmers had con-
vinced a number of respondents to practice crop protection techniques, 
especially the selection of resistant varieties. The present BE technician's 
advice served to firm up decisions to accept appropriate technology to con-
trol insects. diseases and weeds. and the Rural Bank technician acted as leg-
itimator for the control of rats and plant diseases. 

Decision Makers on Crop Protection Practices (Tabl.e 25.3) 

In Village 1 the primary decision maker was the farmer himself for 
all the five areas of crop protection technology. One MAR technician had a 
limited role in decisions to adopt control measures against insects. plant 
diseases and weeds on some farmers' fields. 

Village 2 had a similar decision making pattern to Village 1. Here, 
four past BE technicians and the present BE technician performed this role 
to some extent. especially for insect control on rice fields. 

In Village 3 farmers were also the dominant decision makers. How-
ever. there was an increase in the extent of joint decision making. involving 
the spouse. for technological control of insects and selection of rice 
varieties. Also the past and current BE technicians were cited to some 
extent as responsible for making decisions on insect and plant disease con-
trol. 

The decision making pattern in Village 4 was relatively complex. 
Here. the primacy of the farmer as decision maker was still upheld but 
other decision makers were cited to a considerable degree. particularly the 
Land Bank technician for decisions on insect, plant disease and weed con-
trol. and Rural Bank technicians and other commercial personnel for deci-
sions on insect control. A farmer was also active in this decision making 
role for weed and rat control and the selection of resistant rice varieties. 
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TABLE25.3 
Decision makers on crop protection practices(% of frequency of mention by 
farmers) 

Village 
Decision makers 1 2 3 4 

Insect control 
government technicians 19 24 24 14 
commercial personnel 2 17 
self 73 72 53 49 
otherst 8 2 23 20 

Plant disease control 
government technicians 18 13 27 26 
commercial personnel 6 5 
self 77 81 64 54 
others 5 9 15 

Weed control 
government technicians 15 16 8 25 
commercial personnel 4 3 8 
self 81 76 78 48 
others 4 4 11 19 

Rat control 
government technicians 4 16 24 13 
commercial personnel 5 13 
self 87 66 62 48 
others 9 13 14 26 

Rice varieties used 
government technicians 15 7 7 
commercial personnel 10 6 
self 85 72 53 73 
others 15 13 30 14 

t 'others' includes: government technician and commercial personnel. 
jointly; another farmer: farmer plus members of his family (plus 
government technicians), jointly: farmer plus co-farmers, jointly. 
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CONCLUSIONS 

Generally speaking the farmers in Village 1 identified government 
technicians as their first sources of information for all aspects of crop pro-
tection technology except the selection of rice varieties. where co-farmers 
predominated. Government technicians and co-farmers shared the function 
of creating awareness of crop protection measures among the farmers in 
Village 2. In Village 3 the communication network for first information 
sources was comparatively varied. consisting of government technicians. 
commercial personnel and co-farmers. Village 4 was similar to Village 3. 
although co-farmers figured prominently as first information sources for 
rice varieties. Commercial personnel held sway for information on control 
of insects. weeds and rats. 

For additional information the Villages relied mainly on government 
technicians although dependence on co-farmers was also noted. especially 
for rat control and selection of rice varieties. In addition. the farmers 
relied on their own experience, especially for weed control. In Village 3. 
government technicians retained their significant role as additional informa-
tion dispensers, especially for plant disease and rat control. However, com-
mercial personnel emerged as important sources of instructional informa-
tion. without the co-farmers relinquishing this particular communication 
role. Village 4 exhibited a more intricate communication network where 
additional information generation was shared among government techni-
cians. commercial personnel. co-farmers and self-experience. It seems 
therefore that. as villages become more accessible. the communication 
becomes less dependent on a single information source and more dispersed. 

In Village 1 the legitimation sources were mainly government techni-
cians. particularly for insect control. However. there were many cases of 
self legitimation especially in the area of rice varieties and weed control. In 
Village 2. again government technicians led as legitimators. except in the 
selection of rice varieties. where co-farmers and self-experience were men-
tioned more frequently. The legitimation pattern in Village 3 relied heavily 
on government technicians and commercial personnel and to some extent 
co-farmers. Village 4 had a relatively extended pattern. consisting of 
government technicians. commercial personnel. co-farmers and self-
experience. with varietal selection increasingly becoming a function of co-
f armers and self-experience. 

For all villages in the study decision making was largely the function 
of the farmer himself. in some cases involving government technicians as 
decision makers. This pattern was especially marked in Villages 1 and 2. 
In Village 4 some variation was noted in that commercial personnel and 
co-farmers also served as decision makers. 
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26 
Conclusions And Further Recommendations 
For Research And Development 

E.J. Tait 

The papers in this volume are not, in any sense. the end of the pro-
gram of research and development identified in 1979 by the Perception and 
Management of Pests and Pesticides (PMPP) network. However, this is an 
appropriate time to reappraise research directions and to take stock of the 
implications of research already done, based on discussions at the Chiang 
Mai meeting and on other occasions. correspondence with network members 
and changes in national and international circumstances. 

RF.SEARCH OUTCOMES A..~ THEIR IMPLEMENTATION 
The papers presented in this volume enable one to make comparisons 

between pest and pesticide management in developed and developing coun-
tries. between technologically advanced and subsistence farmers, between 
perceptions and decisions taken at the national or regional level and those 
at the community level. and among a wide range of sources of pressure and 
influence on decision makers. A detaiJed analysis of this nature could 
occupy another entire volume. Here there is only space to give a few exam-
ples. leaving the rest to the interested reader. 

As would be expected, there are dramatic differences in the manage-
ment of pests and pesticides between developed and developing countries. 
For example. developed countries are generally struggling to cope with food 
surpluses. produced by only a small proportion of the total population. a 
success story partly attributable to the use of pesticides. On the other 
hand. many developing countries have a serious food deficit. but have a 
majority of the total population engaged in agriculture. Thus. in the papers 
by Dearden and Carr. pressure is brought to bear on the use of pesticides 
for amenity and agricultural purposes. by a largely non-agricultural popu-
lation. often because of fears of environmental side effects. Conversely. in 
developing countries, as described in most of the Part II papers. pressures. 
either for or against the use of pesticides. stem largely from the agricultural 
community itself. or from government or industry sources - there is little 
or no reference to a generalized public concern about this issue. Where 
pressure groups and non-government organizations are active in developing 
countries. as described in the paper by Mohan. the major perceived prob-
lems are the health of agricultural and factory workers and the 
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development of pest resistance. 
Within developing countries there are marked variations in the crop 

protection practices of farmers at different levels of technological evolution. 
The papers by Goldman, Tukahirwa and Samonte et al. each make com-
parisons between groups of farmers at progressive stages of development. 
Subsistence farmers. as described particularly in the papers of Youdeowei, 
Tukahirwa and Conelly. are often unable to obtain the pesticides they need 
to grow adequate crops. Farmers who are beginning to make use of techno-
logical inputs. as described by Goldman. Hussein. Heong and Ho and 
Samonte et al. are often struggling to come to terms with the demands of 
the new technology. with only sporadic and inadequate advice that is 
rarely tailored to their real needs. At higher levels of sophistication, farm-
ers may have reached a point where their pesticide use is excessive. leading 
to concern about its sustainability, and attempts are being made to help 
them to adopt more rational methods of crop protection, as described by 
Kenmore et al., Medina. Fagoonee and Waibel. 

In Part I. Black et al.. Evenson, Zaidi and Atteh describe attempts to 
improve the rationality of pest management practices, from the perspective 
of government or other official agencies. The varying degrees of success in 
implementation of these projects can be related. among other things. to the 
extent to which those in authority are aware of the needs and motivation 
of farmers. and of the constraints operating on them. The same is true of 
public health programs that involve local participation. as described by 
Mouchet and Guillet. 

In discussions during the conference. the wisdom of some government 
attempts to promote the use of pesticides was questioned. Such schemes are 
certainly justified in pest or disease outbreak situations where regionally 
co-ordinated action may be needed, and where poor farmers suffer regular 
crop losses and cannot afford the necessary pesticides. However. under 
normal circumstances. government efforts may be better spent on develop-
ing IPM programs and devising other ways to improve the rationality of 
pesticide use. 

As they adopt increasingly technologically-based pest management 
systems. farmers often lose control of crop protection on their farms. They 
either spray on an insurance basis, regardless of need, or they spray on the 
recommendations of a government or commercial adviser. There may be 
occasions when this is the best option in the short term, but it has potential 
dangers in the longer term. The papers by Kenmore et al. and Lane and 
Tait deal with the need to train farmers to recognize pests. diseases and 
weeds on their farms and to decide for themselves on the need to treat 
with pesticides. 

One point emerging clearly from many of the papers is that the accep-
tability of the pesticides used. and of the extent of their use, depend very 
much on the perceptions of the people concerned and. even within a single 
cropping system, there may be no consensus of opinion. Research can eluci-
date the nature and extent of such disagreements. but it cannot change the 

- 220-



political nature of the final decision. whether it be taken at the farm. com-
munity or government level. Where a particular behavior pattern has been 
identified as undesirable. it is often surprisingly resistant to change by the 
straightforward provision of information and training. Knowledge of the 
underlying perceptions and motivation is necessary for the design of 
effective means of influencing behavior. 

A strong thread connecting several of the Part I papers is the need for 
better monitoring of the operation of pesticide control systems. which often 
fall short of official expectations or assumptions. In promoting the use of 
pesticides. government bodies may adopt a variety of methods with little 
monitoring of the expected outcome and no learning from mistakes made or 
problems encountered. Attempts to control the distribution and sale of 
pesticides also may not live up to expectations (see the papers by Ahmad 
and Atteh). The papers by Lim and Ong. Tukahirwa. and Sharma deal 
with the monitoring of actual and potential environmental side effects of 
pesticides. The nature and extent of toxic reactions in the human popula-
tion are discussed by Mohan. Atteh. Sharma. Medina and Fagoonee. The 
need for better monitoring of pesticide production and use and the biases 
incorporated in different statistics are discussed by Tait and Lane. 

A related point emerging from the conference discussions was the 
importance. in developed countries, of national and international non-
government organizations and interest groups. that act as watch-dogs on 
behalf of the public. When dealing with complex technology. such as pesti-
cides. their role in influencing government policy was seen to have been a 
valuable one and their emerging influence in developing countries was seen 
as a hopeful sign which should be encouraged. 

The authors of many of these papers are actively engaged in the 
implementation of pest management systems on farms, particularly IPM. 
and can write from experience. Since the PMPP network was set up. the 
importance of such community-level research has become much more 
widely appreciated and, as these papers show. progress is being made in 
developing appropriate methods. Researchers are also increasingly aware of 
the obligation to press home their research findings. to ensure that they are 
taken account of by those in a position to influence events. rather than see-
ing publication of the findings as the desired end-point. 

Implementation of research at the regional. national and international 
levels, usually has to take place via the policy making process. requiring 
interpretation of the results within a policy analysis framework. Aware-
ness of this need, and an understanding of how it can be met. has been 
slower to develop, being currently about ten years behind that of commun-
ity level research in the pest and pesticide management areas. 

FUTURE RESEARCH AND DEVELOPMENT NEEDS 
The major issues identified as urgently in need of further research and 

development work are outlined below. 

- 221 -



The Operation of Regul,atory Systems. Progress in the regulation of pesti-
cides is being made at government and organizational levels. However. 
there is anecdotal evidence of the failure of many systems to operate 
effectively in practice. in both developed and developing countries. Policy 
studies are required to indicate the nature and extent of such short falls 
and suggest remedies. Comparative analysis of the experience of different 
countries could help in the design of successful regulatory strategies. par-
ticularly for small or poor countries that cannot afford to reproduce a 
comprehensive regulatory system like that of the United States 
Agrochemical Industry Studies. More research is needed on the agrochemi-
cal industry itself. on decision making on the production and marketing of 
pesticides and the development of new chemicals. and on the role of the 
industry in influencing farming and public health pest control systems. 
The industry is an important source of pest control expertise. and at the 
very least its activities cannot be ignored. At best they can be integrated 
with those of government and the local community. but this requires a 
much more detailed understanding. by one of the other. than usually 
occurs. 
Crop Protection Research at the Farm Level. Much more work remains to 
be done on the design and implementation of systems to provide effective 
crop protection with the minimum of side effects on people and the 
environment. A distinction needs to be made here between (a) farmers 
who are already using modern pest control technology but who need help 
to improve its efficiency. and (b) those who could benefit from it but are. 
for one reason or another. denied access to it. In the first category. a major 
issue to have emerged from research done under the PMPP program is the 
gap between the way farmers actually use· modern technology and the 
instructions given to them. Central to this problem is the 'top-down· sys-
tem of information communication. that assumes infallibility of expertise 
among scientists and other specialists. tends to ignore what farmers already 
know. and often fails to make the effort to understand fully the nature of 
the farmer's problems and needs. The major issue for the second category 
of farmer is the need to develop appropriate technology for food crop use 
and to provide access to it. 
Public Health Pest Control. There is a need for a more integrated approach 
to public health pest control. linking it where necessary. to agricultural 
pest control. and giving greater coordination between measures taken at 
local and national levels. The work already being done by the World 
Health Organization in these areas needs to be supplemented by 
perception-related research that would help to indicate why there is resis-
tance to integrated vector control and to community participation. why 
there is a lack of coordination between agriculture and public health. and 
how to improve these situations. 
New Crop Protection Developments. New developments in biotechnology 
and in computer-based aids to decision making could bring about dramatic 
changes in agricultural and public health pest control. There will be 

- 222 -



attendant impacts on the operation of the agrochemical industry. regulatory 
systems. government extension services, farming systems and health care. 
The relationships between technology and policy at the macro-level. and 
between perceptions and behavior at the micro-level will be important new 
research areas. 

RESEARCH AND DEVELOPMENT MEmODS 
The title of the PMPP network reflects its emphasis on the role of per-

ceptions (used here as synonymous with attitude system. value system or 
world-view) in determining behavior (the relevant behavior being the 
management of pests or pesticides). Research is more productive when it 
deals with both sides of this equation. exploring the interactions between 
perceptions and behavior and noting the circumstances under which the 
two are. or are not. related to one another. 

The emphasis on perceptions is part of a more general concern to 
foster an holistic. or systemic approach to management problems. as in 
integrated pest management (IPM). This means having a group of people 
with skills in all the relevant disciplines working closely together on a 
problem and doing research as part of a continuing development program. 
In the case of an IPM program. this should include the active participation 
of the client farmers. Undertaking such an approach implies the following 
commitments: 
i) to move from mere cross-disciplinary exchanges to full partnership. 

learning enough of the partners' disciplines to ask meaningful ques-
tions or pose meaningful problems within their terms of reference: 

ii) to submerge individual disciplinary interests in favor of problem 
solving studies directed to practice. and avoiding the temptation to 
concentrate on safe. publishable exercises; 

iii) to maintain a dialogue with the client farmers at all stages of the pro-
ject work. being careful to avoid the temptation to retreat into reas-
suring conversations with colleagues: 

iv) to appreciate the full diversity of farmers' current practices and their 
effects on any planned system: 

v) to involve the clients (pest managers) as partners in the design and 
presentation of training materials. 
Much remains to be learned about the study of perceptions in 

developed and developing countries and about the application of such 
research within a systemic framework. There are also many difficulties in 
adhering to the commitments outlined above but they will be outweighed 
by the rewards in practical application. 
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CONCLUSIONS 
At the close of the PMPP meeting in Chiang Mai. the participants 

agreed on the following list of problems identified and recommendations. 
They provide a convenient summary of this chapter and the preceding 
papers. 

Pest Managers and Pesticide Users 
The over-use and inappropriate use of pesticides is leading to undesir-

able effects on agricultural systems. on farm workers applying pesticides 
and on the environment. and also to exacerbation of some public health 
problems. Research is needed on the role of the agrochemical industry and 
government advisory services in encouraging appropriate use of pesticides. 

There is a need for multidisciplinary and systems approaches to 
research and development on crop protection. For effective implementation 
of integrated pest management programs. all disciplines should work 
together in a project, including also the active participation of the end-users 
(farmers). It is important to include in this an appreciation of the diver-
sity of current agricultural practices. 

Communication channels at policy. practitioner and research levels 
should be improved, to communicate multidisciplinary recommendations 
more effectively and to raise the awareness of funding agencies to the need 
for a more multidisciplinary approach. 

Research and recommended practices should be more adaptive and 
capable of fine tuning to cope with rapid changes in pest problems and in 
the socio-economic environment. 

PMPP Profiles 
Further profiles. describing national arrangements for controlling the 

production. distribution and use of pesticides in developed and developing 
countries. are required to identify problems in current practices and suggest 
necessary changes. There should be a standard framework for these studies 
to enable comparisons to be made between countries and to encourage the 
recommendation of policy initiatives. 

Active government promotion of pesticide use should only be under-
taken after careful consideration of pest management needs. of the likely 
effects on agro-ecosystems. and of alternative pest management options. 
Where farmers are actively involved in a market economy. such promotion 
is less likely to be justified. 

Education and Training 
There is a need to create a two-way flow of information with a view 

to developing appropriate and effective means of influencing pest managers. 
pesticide users and also policy makers at the government level. 

- 224 -



In both developed and developing countries. farmers should be 
encouraged to take responsibility for their own decision making on pest 
management in close liaison with government advisory agencies. 

More appropriate education and training facilities are required to 
involve local communities in public health projects and to improve under-
standing of the agromedical implications of various practices. 

International. Aspects 
More accurate information on the international flow of pesticides and 

the relocation of pesticide production facilities is needed. Comparisons of 
data from PMPP Profiles of individual countries could go some way to pro-
viding this information. 

The role of international organizations including the United Nations 
and non-government organizations. in raising the public awareness of 
potential problems and making suggestions to governments. should be 
encouraged and strengthened. 
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