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Many rice farmers decide to spray insecticides based on their perception of potential damage and
losses caused by pest species. Farmers generally overestimate the seriousness of the rice leaf folder
from visible damage and apply insecticides early, and therefore, changing perceptions may help
reduce the perceived benefits of unnecessary spraying. Farmers in Long An province, Vietnam, were
motivated to ‘test’ a heuristic or rule of thumb, ‘insecticide spraying for leaf folder control in the first
40 days after sowing is not needed’, by the distribution of carefully designed communication media
materials. The media reached 97% of the farmers in the study sites. Leaflets, radio drama and
posters had the most effective reach. Thirty-one months after the media introduction, the number of
insecticide sprays dropped significantly from 3.35 sprays per farmer per season to 1.56. The propor-
tion of farmers spraying at early and late tillering and booting stages was reduced from 59%, 84%
and 85% to 0.2%, 19% and 30%, respectively. Those who did not use any insecticides increased from
1% to 32%. Correspondingly, farmers’ perceptions of leaf folder damage as indicated in a belief
index, decreased significantly from 11.25 to 7.62. The proportion of farmers who believed that leaf
folders could cause losses was reduced from 70% to 25%, as did those who believed that early season
spraying was required, from 77% to 23%, respectively. Farmers’ insecticide spray frequencies and the
belief index were significantly correlated and were not significantly different between farmers who
had attended farmer field school training and those who had not. The cost (insecticide and labour)
saving was the most important incentive for farmers to stop early season spraying as cited by 89% of
the farmers. A survey of 12 other districts in Long An showed that 82% of the province’s 210000
households were reached. About 20% had not applied any insecticides, 77% had stopped early
season spraying and the average number of insecticide sprays was 1.6 (compared with 1.55 in study
sites). The approach was readily adopted by extension in 15 provinces that launched their own
programmes, extending to the whole Mekong Delta of 2 million farmer households. © 1998 Elsevier
Science Ltd. All rights reserved
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Introduction

Pesticides have dominated pest management
practices of rice farmers for the past 30 years. The
agrochemical era of the 1960s and 1970s that had
strongly influenced chemical oriented agricultural
research and extension in the United States
(Rossiter, 1975) is still having a dominant effect in
many developing countries. Most Asian rice farmers
have adopted pesticides as their main pest control
tactic (Heong and Escalada, 1997b) using insecticides
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more frequently than herbicides and fungicides in
most countries. In many cases, these insecticide appli-
cations are unnecessary and are unlikely to result in
an economic return. In the Philippines, for example,
about 80% of insecticide sprays were misused
because they were applied at the wrong time and on
the wrong targets (Heong ef ai., 1995a). Farmers
targeted most insecticides at leaf-feeding insects in
the early growth stages (Heong er al., 1994; Mai et al.,
1997). The most common species is the rice leaf
folder (Cnaphalocrocis medinalis Guenee), which
causes highly visible damage symptoms. Farmers
generally perceive that the damage due to these pests
(often referred to as ‘worms’) reduces yield so they
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apply insecticides (often referred to as ‘medicine’).
The less expensive and highly toxic chemicals, such as
methyl parathion, monocrotophos and methamido-
phos, are frequently used.

However, research has shown that the common
leaf-feeding insects, such the leaf folder, whorl
maggot (Hydriella philippinensis) and army worms
(like Spodoptera litura) that often attack the rice crop
during the vegetative stages are rarely in sufficiently
high densities to reduce yield. Even when all hills
were damaged by whorl maggots, no yield loss could
be detected (Viajante and Heinrichs, 1986; Shepard
et al., 1990). For leaf folders, a larva could consume
about 25 cm? or less than 40% of a normal leaf of
indica rice (Heong, 1990). Incorporating this feeding
rate, the rice model, MACROS, predicted that yield
would decrease when the larval density reached 15
per hill (Fabellar et al., 1994), but normal larval
densities are usually well below three per hill (Gou,
1990; de Kraker, 1996), mainly because of natural
biological control. Thus, in most cases, insecticides
applied into rice fields during the early crop stages to
control leaf folders are unlikely to benefit farmers
economically. Instead, they can cause ecological
disruptions to the herbivore—predator relationships
by shortening the mean food web chain length,
favouring an increase in the population of some
herbivorous species, e.g. delphacids, and causing
secondary brown plant hopper pest problems (Way
and Heong, 1994; Heong and Schoenly, 1998).

Farmers’ insecticide use decisions do not seem to
be based on economic rationale (Lim and Heong,
1984; Waibel, 1986; Rola and Pingali, 1993; Heong
and Escalada, 1997a). These decisions, often made
under uncertainty, are influenced more by percep-
tions of the pest and benefits from spraying. When
decisions are made under uncertainty, people often
use decision rules (Einhorn and Hogarth, 1981; Eiser,
1986; Payne er al., 1992). The term, heuristic, was
introduced by Kahneman and Tversky (1973) to refer
to an informal rule-of-thumb used by people in order
to simplify information processing and decision
making. Heuristics are developed through experience
and guesswork about possible outcomes and may
have inherent faults and biases (Tversky and Kahne-
mann, 1974; Slovic et al., 1977). Farmers’ reaction to
damage by leaf feeding insects by spraying insecti-
cides may well be due to faults in their beliefs or the
heuristics that they use (Bentley, 1989). Heong and
Escalada (1997a) applied the cognitive dissonance
theory (Festinger, 1957) to motivate farmers to
evaluate whether information expressed as a
heuristic: ‘Insecticide applications in the first 30 days
after transplanting (or 40 days after sowing) for leaf
folder control is not necessary’. After the experiments
most farmers changed their perceptions. Similar
farmer participatory evaluations conducted in the
Mekong Delta had the same effects on farmer
perceptions and practices (Heong ez al., 1995b).

It has been common practice for farmers to spray
the early crop stages (Heong et al., 1994; Mai et al.,
1997) to control leaf folders and other defoliators.
Using a 15-week season-long training programme, the
farmer field schools (FFS) in Indonesia significantly
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reduced the use of insecticides by trained farmers
(Useem et al., 1992; Matteson et al., 1994; Rombach
and Gallagher, 1994). Since its introduction in 1989,
perhaps 2 million of Asia’s more than 200 million rice
farmers have attended FFS and presumably have
acquired sufficient decision-making skills to apply
insecticides rationally. The task and related costs and
time necessary to reach the remaining 99% of Asia’s
rice farmers are thus enormous.

Extension media to communicate pest manage-
ment messages has been successfully implemented in
Asia (Escalada and Kenmore, 1988; Pfuhl, 1988;
Adhikarya, 1994; Ho, 1996). Traditional media, such
as folk songs, drama and puppet shows can also be
effective (Van de Fliert and Matteson, 1990; Stone,
1992). The rat control campaign in Malaysia
increased farmers’ adoption of chronic poison baits
from 61 to 98% and physical control methods from
31 to 60% (Matteson er al, 1994). In the weed
management campaign in Malaysia, farmers’ herbi-
cide use, although initially increasing (Matteson ef al.,
1994), resulted in a 50% reduction 4 years after the
campaign was launched (Adhikarya, 1994; Ho, 1996),
a phenomenon known as the ‘sleeper effect’
(Schramm, 1973). Such marketing strategies have also
been successfully used in improving health care
practices, accelerating adoption of family planning
and reducing cigarette smoking and in changing
attitudes towards drug abuse (Rice and Paisley, 1981;
Manoff, 1985; Kotler and Roberto, 1989).

As the mass media have been proven to be the
most rapid and efficient means for diffusion of
innovation (Rogers, 1995), rice farmers’ beliefs,
attitudes and practices in spraying against leaf
feeding insects presented an opportunity for us to
evaluate the use of communication media to motivate
farmers. The innovation was presented as a conflict
information, and farmers were motivated to evaluate
it. In this paper, we report the effects of a media
campaign on farmers’ perceptions and practices
related to pest management in general and leaf folder
control in particular.

Methods
Study sites

The study sites were two districts in the province of
Long An situated in the Mekong Delta in the
southern part of Vietnam. Tan Tru district covers a
total of 10200 km?2, whereas the Tan Thanh district
covers 42600 km?. Agriculture is the main economic
activity in these two districts, with rice as the
principal crop. In addition, watermelon, ground nuts,
vegetable and other cash crops are cultivated. Most
farmers grow two rice crops a year, whereas some
grow three. The two study sites produce a total of
244000 tons of rice per annum, about 20% of the
province’s production of 1.2 million tons. The total
number of farmer households in Tan Tru is about
11000 and in Tan Thanh, about 10000, accounting
for 10% of the province’s farmer population of
210000 (Cuc, 1995).
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Planning workshop

A workshop with participants from research, exten-
sion and agricultural communications was conducted
in Vietnam to develop media materials that will
motivate farmers to evaluate the heuristic: ‘Spraying
insecticides for leaf folder control in the first 40 days
after sowing is not needed’. In the 3-day workshop,
several versions of a leaflet, a poster and a radio
drama, were developed [see Rapusas et al. (1994) for
a full report]. These materials were designed to
provide both the information (What is the innova-
tion?) and the innovation-evaluation information
(What are the consequences of the innovation?).
They were pre-tested in the sites with groups of
farmers, and from the feedback, final versions of the
three media were mass produced. A distribution plan
was developed by the campaign management
committee, headed by the Vice Chairperson of the
Peoples’ Committee of the province of Long An, and
on 8 September 1994, the campaign was launched by
the Vice Minister of Agriculture in a ceremony where
a few selected farmers who had carried out the evalu-
ation [see Heong et al. (1995b)] presented their
findings.

Material distribution

A total of 21000 leaflets were distributed to all
households in the two districts through the district
Plant Protection offices. Four thousand posters were
posted in village billboards, coffee shops, supply
shops, government offices and markets. On the
leaflets and posters, a message to encourage farmers
to contact the Plant Protection Department to learn
more about IPM concepts was also included. The
drama entitled ‘Well, I shall try’, depicted a conversa-
tion between a farmer who had conducted the evalu-
ation encouraging another farmer to try it (script in
Appendix A). Three local actors were employed to
produce the drama, recorded in 40 cassette tapes that
were distributed to radio stations for broadcasting
twice a week during the crop season (September 1994
to January 1995) and to coffee shops to be played
over their audio systems. In addition, the Long An
provincial government built nine billboards
measuring 3 x 2 m that were placed along the main
roads and market places. Vebhicles with public address
systems and posters were also used. Distribution of
the materials was monitored through a management
monitoring survey conducted in November 1994,

Data collection

The research design used was the pre-test—post-test
design (Campbell and Stanley, 1973; Neuman, 1991),
which involved a pre-test, the intervention, a
monitoring survey and three post-tests. We used
quantitative research methods for data gathering and
qualitative methods to complement the data, in all
surveys. The qualitative methods that we used
included non-structured conversations with farmers
that provided opportunities for probing into indivi-
dual farmers’ responses, focus group interviews to
obtain group consensus in responses and participa-

tory observations. In addition, supplementary data on
pesticide sales, prices and farmer training activities
over the research period were obtained from the
provincial agricultural office.

Five evaluation surveys were used, the pre-test, the
management monitoring survey, the post-test in
February 1996, 18 months after introduction, the
post-test in March 1997, 31 months after introduction
and the post-test of farmers in the other 12 districts
in Long An province conducted in September 1996.
The variables and questions used in each survey were
determined by conducting a conversational analysis in
an exploratory field research carried out by the
authors. Each questionnaire was then developed.
translated into Vietnamese and pre-tested with 20-30
respondents. Ambiguous questions were modified to
ensure clarity and further pre-tested, if necessary. In
order to capture farmers’ direct responses, we used
open-ended questions wherever possible. The surveys
were administered by students from the local agricul-
tural institute. The provincial agricultural technicians
supervised the operations but had no input in admini-
stering the questionnaires. For each survey, a training
course, which included a practice session, for all
involved in the survey was conducted by the authors
to ensure quality and consistency. The student inter-
viewers were trained to record the exact words
farmers used in response to each question. We super-
vised each survey, and the field data obtained were
immediately coded and entered into the computer
using a spreadsheet program. Whenever errors in
data entry were encountered, they were referred back
for clarification. We also conducted quality assurance
checks when the surveys were being conducted. Each
survey was administered within a week.

The pre-test survey, conducted in August 1994,
collected data on farmer profiles, pest management
knowledge, perceptions, attitudes and practice from a
sample of 633 randomly selected respondents in the
two districts. Details of the survey are reported in
Mai et al. (1997). A management monitoring survey
was conducted in November 1994 with a sample of
2226 randomly selected farmers, to monitor the
distribution and reach of the media materials. The
first post-test survey was conducted in February 1996
with a sample of 452 randomly sclected farmers. In
this survey, besides monitoring the same variables as
in the pre-test survey, we added seven perception
questions. In March 1997, we conducted the second
post-test survey using the same instrument with a
sample of 628 randomly selected farmers. To monitor
diffusion of the innovation to other districts in the
province, a survey of 1449 randomly selected farmers
from the other 12 districts in Long An province was
conducted in September 1996,

Analytical methods

The field data were coded and entered into a spread-
sheet program. Frequency distributions and cross-
tabulations were generated by using Statistical
Analysis Systems (SAS, 1985) and SPSS for Windows
7.5 (SPSS, 1997). Means were compared using #-test
procedures, and both parametric and non-parametric
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statistics were used for correlation and testing of
variables.

Belief index

Farmers’ beliefs were measured through the use of
five statements to which respondents were asked to
state whether they agreed, disagreed with them or
were indifferent. A three-point Likert scale (1 for the
preferred answer, 2 for indifference and 3 for the not
preferred) was used to score responses. The three
statements used to assess the components of belief
about leaf folders were; ‘Leaf folders in the first
40 days after sowing (DAS) can cause severe damages
to the crop’; ‘Leaf folders in the first 40 DAS will
cause yield loss” and ‘Spraying in the first 40 DAS to
control leaf folders is necessary’. Two other state-
ments were related to general insecticide use:
‘Applying insecticides will increase yields’ and ‘Killing
natural enemies by insecticide spraying will not cause
more pest problems’. The belief index for each
respondent was computed by summing across the
scale ratings and statistically compared. The
questions were framed in such a way that the bipolar
points of the index would be 5 and 15 (5 means that
all the statements were the preferred answers, and 15
means that all the statements were not preferred).

In the three follow-up post-tests, an additional
seven belief statements were used (7able 5), and
farmers were asked to respond whether they
disagreed, were indifferent or agreed with the
statements.

Results
Profiles of rice farmer respondents

Profiles of farmer respondents in the pre-test, the
three post-test surveys in the study sites, Tan Tru and
Tan Thanh and the post-test in the remaining 12
districts are summarized in Table 1. Most farmers
interviewed were between ages of 31 and 50 with an
education of between 1 and 9years. Only a small
proportion (<8%) had not attended school. Farm
sizes were generally less than 1ha, and the yields
reported varied between 3 and 5 tons ha-!.

Farmer access to communication media

From the pre-test survey, about 66% of the farmers
interviewed said that they owned a radio. Farmers in
the two districts generally listened to two radio
stations, Radio Ho Chi Minh (49%) and the Long An
provincial station (46%). These two stations were
used to broadcast the mini drama. The preferred
times for broadcasts were 5.00-8.00 a.m. (40%),
6.00-8.00 p.m. (29%) and 12.00-2.00 p.m. (16%).
Farmers said that they preferred programmes with
farming information (46%), news (17%) and drama
(16%). Among the printed materials farmers
frequently read were newspapers (47%), leaflets
(37%) and magazines (8%). About 44% of the
respondents owned a television and the most
common stations that they had access to were TV Ho
Chi Minh and TV Can Tho.
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Table 1. Profiles of the randomly selected farmer respondents in
the surveys in Long An

In project sites, Tan Tru and Tan Thanh
(%)

pre-test post-tests

August February March

1994 1996 1997  In 12 districts

n=633 n=452 n=628 n=1449
Age group (years)
<31 14.8 16.5 174 12.7
31-40 351 273 33.7 322
41-50 19.8 251 241 28.6
51-60 15.1 16.9 13.3 17.0
61-70 121 113 7.7 84
>70 32 32 38 1.1
Education (number of years in school)
Did not attend school 5.9 5.3 7.7 6.3
1-5 54.7 453 459 31.3
6-9 258 318 38.6 40.0
10-12 133 17.6 12.8 223
>12 03 0 0 0.1
Farm sizes (ha)
<05 318 256 24.8 327
0.6-1 30.0 31.8 29.5 30.5
1.1-2 259 242 239 19.3
2.1-3 84 10.0 12.0 7.5
3.1-4 1.4 44 45 35
>4 25 40 5.3 6.5
Yields (t ha—1!) reported
<2 15.5 6.7 5.9 4.6
2.1-3 26.7 111 17.7 9.7
3.1-4 347 258 335 21.1
4.1-5 18.2 28.0 26.4 292
>5 4.7 285 16.5 355

Delivery and reach of media materials

In the management monitoring survey conducted
2 months after the materials were distributed, 97% of
the farmers interviewed were aware of the campaign.
The most commonly cited source farmers heard from
was the leaflet (89%), followed by the radio drama
(72%), poster (69%), the demonstration plots (43%),
friends (34%) and the billboards (34%). Most of the
leaflets were delivered to the households (96%). The
radio drama was heard over radio Ho Chi Minh
(76%) and provincial radio (22%), whereas the
posters that were displayed in buildings along the
road were most frequently observed (60%), followed
by those in the coffee shops (16%), market (5%),
schools (4%) and friends” houses (3%).

What farmers learnt from the media materiais

In the post-test, we used an open-ended question to
assess what farmers learnt from the three media
materials. Farmers learnt that there was no need for
insecticide spraying against the leaf folder in the first
40 DAS (69%), that avoiding the use of insecticide
during this period saves money and labour (30%),
that spraying early in the season is detrimental to
natural enemies (20%), that how to conduct an
experiment (14%), that leaf folder damage during the
carly growth stages do not reduce yields as crops
recover (11%), that insecticide spraying can be detri-
mental to one’s health (13%) and that insecticides
pollutes environment (6%). When they obtained the
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information from the media, about 56% of the
farmers said that they conducted the experiment,
15% said that they stopped spraying for leaf folders
in the first 40 DAS, and 15% said that they did not
do anything about it. The main reasons provided for
not responding were that they were worried about
pest attacks when they did not spray (34%), afraid of
yield loss (19%), did not believe in the message
content (11%), had no time to experiment (8%) and
about 6% did not understand the information.

Changes in farmers’ insecticide use patterns

Changes in farmers’ insecticide use over the
31-month period are shown in Table 2 and Figure I.
The mean number of sprays that farmers applied
declined from 3.35 per farmer to 1.56 18 months after
distribution. There was a slight increase to 1.76,
although not significant, a year later. The mean

Table 2. Changes in farmers’ insecticide use

In study sites, Tan Tru and Tan
Thanh

pre-test post-tests

August February March In 12
1994 1996 1997  districts

Number of farmers interviewed 633 452 628 1449
Total number of insecticide 2123 700 1103 2286
sprays applied
Mean number per 335 1.56 1.76 1.58
farmer
SD 1.75 1.20 1.35 1.26
Range 0-11 0-8 0-9  0-10
Percentage of farmers not 1.1 20.2 31.7 204

using insecticides

Percent farmers (%)

number of insecticide sprays of farmers in the 12
districts outside the study sites in 1996 was 1.58,
which was not significantly different from the study
sites. The proportion of farmers who did not use any
insecticides increased from 1% in pre-test to 20% in
the first post-test and to 32% in the second post-test.
In the 12 districts, 20% of the farmers interviewed
did not apply any insecticides. The insecticide spray
frequency distributions significantly shifted to the left
with more farmers applying only once or twice after
the introduction of the media materials (Figure 1).
The proportion of farmers spraying during the early
tillering, late tillering and booting stages declined
significantly (Friedman test chi-square = 7.6, P <0.05)
(Figure 2). In the pre-test, 59% and 84% of the
farmers sprayed during the early and late tillering
stages, respectively. In the first post-test, the propor-
tion of farmers spraying in the early and late tillering
stages dropped to 28% and 42%, respectively, and in
the second post-test, these proportions further
declined to 0.2% and 19%, respectively. In the 12
districts, 13% of the farmers sprayed during the early
and 24% in the late tillering stages. The proportion
of farmers spraying in the reproductive and maturing
stages initially declined in the first post-test but
increased in the second post-test, but were still lower
than that in the pre-test.

Although the number of insecticide sprays was
reduced over the period, farmers’ spray targets had
not  significantly  changed  (Friedman  test
chi-square = 0.33, P > 0.05). The rice leaf folder and
other leaf-feeding insects remained the main targets,
accounting for 44%, 52% and 53% of farmers’ appli-
cations in the 1994 pre-test, 1996 post-test and 1997
post-test, respectively (Zable 3). Farmers’ targets in
the 12 districts were also the same, with 40% of the
sprays used for rice leaf folder control. The types of
insecticides and farmers’ belief that insecticides can

None 1 2 3

4 5 6 >6

Number of sprays per season

B March 1997

[ ] February 1996

773 August 1994

Figure 1. Changes in rice farmers’ insecticide spray frequencies in Tan Tru and Tan Thanh districts, Long An province, in August 1994 just
before the introduction, 18 months after in February 1996 and 31 months after in March 1997.
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Figure 2. Rice farmers’ insecticide applications in different crop stages in Tan Tru and Tan Thanh districts, Long An province, in August
1994 just before the introduction of the media materials, 18 months after in February 1996 and 31 months after in March 1997.

be harmful to health (Zable 5) have also remained
relatively unchanged. Methamidophos, monocroto-
phos and methyl parathion [all WHO category I
pesticides (CIRAD, 1991)] accounted for 48% of the
sprays in the 1994 pre-test and 1996 post-test
(Table 4). In the 12 districts outside the study sites,
these three WHO category I insecticides constituted
33% of the sprays used.

Changes in farmers’ beliefs

The belief index reduced significantly from 11.25
(£0.18 at 95% CL) in the 1994 pre-test to 8.22
(+0.27 at 95% CL) in the 1996 post-test and 7.62
(+0.24 at 95% CL) in the 1997 post-test. The higher
belief index in the pre-test meant that more farmers
had non-preferred beliefs. In the 12 districts, the
belief index was found to be 8.11 (£+0.85 at 95% CL).
Table 5 shows changes in farmers’ beliefs in the three
statements related to the rice leaf folder problem to
the two statements relating to insecticide use. Except

Table 3. The main pest fargets of farmers’ insecticide sprays

Percentage of sprays

In study sites, Tan Tru and
Tan Thanh

pre-test  post-tests

August February March In 12
Targets 1994 1996 1997 districts
Rice leaf folders 334 37.0 43.8 39.5
Other leaf feeding insects  10.2 14.7 9.0 12.1
Stem borers 10.1 259 8.0 224
Thrips 14.0 6.1 85 5.5
Brown plant hoppers 28.0 7.6 12.4 115
Others 43 8.7 83 9.0

for the statement ‘Applying insecticides will increase
yields’, farmer responses to the four other statements
were significantly changed. In the 12 districts, similar
farmer responses were obtained (Zable 5), implying
that although the campaign was launched in the study
sites, it had significantly influenced farmers in other
districts quite distant from the sites. In the 1997 post-
test, responses to the seven additional belief state-
ments were significantly different from that of the
1996 post-test, implying that farmers had developed
stronger beliefs that spraying insecticides in the first

Table 4. Main insecticides (in percentage of sprays) of rice
farmers in Long An Province

WHO In study sites, Tan Tru
classification and Tan Thanh

pre-test post-tests

August February March 1In 12

1994 1996 1997 districts

Organophosphates

Monocrotophos Ib 6.8 9.7 6.1 4.2

Diazinon 11 1.6 5.6 1.1 9.2

Methy! parathion Ia 12.1 72 34 34

Methamidophos Ib 289 311 314 250
Organochlorines

Lindane 11 0.0 0.3 0.2 0.5

Endosulfan I 4.0 0.5 0.1 25
Carbamates

BPMC (fenocarb) I 16.5 9.5 96 10.1

MIPC (isoprocarb) 11 2.7 0.0 1.6 0.0

Carbofuran Ib 0.1 0.2 1.1 0.4
Pyrethroids

Cypermethrin II 0.1 1.8 7.8 5.7

Deltamethrin 11 5.7 6.1 8.8 2.8

Lambda cyhalothrin — 29 9.0 8.7 9.8
Others

Cartap — 0.0 10.0 74 107

Buprofezin v 7.8 2.6 5.1 2.5
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40 DAS was unnecessary and a waste of money,
affected health and contaminated the environment
(Table 5). Similarly, in the 12 districts outside the
study sites, the farmers’ responses to these statements
were also significantly changed.

Benefits from not spraying in the early season

In the post-tests, farmers were asked an open-ended
question as to the benefits for not spraying insecti-
cides in the first 40 DAS. Savings in costs (insecticide
and labour) were cited by 89% of the farmers,
followed by reducing health risks (25%), less pollu-
tion to the environment (17%) and protection of
natural predators (12%). These benefits were
displayed in the poster placed in various public
places. Most of the farmers (97%) said that they will
continue not using insecticides in the first 40 DAS in
the next season.

Relationship between belief index and insecticide
use

Farmers’ insecticide use frequencies were highly
correlated with the belief index values in all three
surveys, pre-test (Pearson 0.109, p <0.05), post-test
1996 (Pearson, 0.414, p<0.01) and post-test 1997
(Pearson, 0.285, p<0.01). These positive relation-
ships imply that individual farmers with high belief
indices had a higher tendency to spray insecticides
(Table 6). Similarly, the correlation in the post-test of
the 12 districts in Long An province was also signifi-
cant (Pearson, 0.36, p <0.01).

Farmer-to-farmer spread and multiplier effects

In the 1996 post-test, about 77% of the farmers who
were aware of the media materials (n = 400) said that
they discussed the message content with members of
his or her household, and 67% discussed it with other
farmers. Persons with whom the information was

discussed included the spouses (57%), the sons and
daughters (31%), children (19%), siblings (12%) and
other relations (16%). Some farmers recalled
communicating the information from the media to
more than 10 persons (33%), whereas most said that
they had spoken to five or less persons (44%). The
most common situations where the information was
discussed were in the field (36%), in the coffee shops
(24%), and at dinner parties (24%).

The media approach in the project sites in Long
An province stimulated other provincial governments
in the Mekong Delta to launch their own
programmes using the approach. Between September
1994 and March 1997, 15 provincial governments
initiated their own programmes, spending about US$
151000, distributed 340000 leaflets, 35000 posters,
organized 1390 demonstration plots and broadcast
the radio drama about 1550 times. In addition, a total
of 356600 farmers were invited to participate in
testing whether early season spraying for leaf folder
control was necessary.

In 1996, a post-test survey of 1499 farmers in the
12 districts of Long An province, besides the study
sites, was conducted by the Provincial Plant Protec-
tion Department to evaluate the spread effect. About
82% of the 1449 farmers interviewed said that they
had heard about the heuristic, and 64% said that they
had tried it. Of those who tried, 77% said they had
stopped spraying in the first 40 DAS. The spray
frequency (Figure 3) showed that about 20% of the
farmers had not applied any insecticides, and most
farmers (59%) applied one or two sprays each season
(average 1.6). About 37% of the farmers applied
their first sprays in the first 4 weeks, 50% in the
second 4 weeks and the remaining 13% after the 9th
week. Using farmers’ responses to the same five
belief statements as in the pre-test and the two post-
tests, the belief index of farmers in the 12 districts
was found to be 8.11 (+0.08 at 95% CL.), which was
significantly lower than that of the pre-test but not
significantly different from the 1996 post-test in the
study sites. It is evident that the communication

Tabie 5. Comparison of responses to belief statements by farmers of Tan Tru and Tan Thanh districts pre-test in 1994, post-tests in 1996

and 1997, and farmers of the other 12 districts in Long An province

Percentage of farmers who agreed to the statements

pre-test post-tests
1994 1996 1997 12

districts
Applying insecticides will increase yields 39.0 35.6 297+ 320
Insecticides will harm natural enemies — 873 82.1° 86.5
Killing natural enemies can cause more pest problems 27.2¢ 529 68.3% 58.9#
Spraying insecticides can harm human health — 96.7 97.5 97.2
Spraying insecticides contaminates the environment — 63.5 78.02 80.7¢
Applying insecticides in the first 40 DAS is a waste — 81.3 88.9¢ 79.5¢
Applying insecticides in the first 40 DAS can cause more pests — 70.9 74.9° 69.6°
Leaf folders in the first 40 DAS can cause severe damage 66.1¢ 272 24.0 25.7¢
Leaf foders in the first 40 DAS will cause yield loss 69.8¢ 26.2 248 26.1"
Spraying in the first 40 DAS for leaf folder control is necessary — 310 24.8" 27.0°
Spraying insecticides for leaf folders has to be done in early season 77.2¢ 21.6 232 253
Rice crops can recover from early-season leaf damages by pests — 86.9 92.2" 83.2¢

Critical values of chi-square tests at d.f. = 2, P = 0.05, 5.99 and P = 0.01, 9.21.

2 bSignificant differences at P = 0.01 and P = 0.05 probability levels, respectively, from post-test 1996.
<,Significant differences at P = 0.01 probability levels, respectively, between pre-test (1994) and post-test (1996).
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media introduced into the two study districts have
influenced farmers’ pest management beliefs and
practices in the whole of Long An.

Farmer field schools

During the study period, a training programme using
the FFS approach (Useem et al., 1992; Matteson et
al., 1994) was implemented in the province. Table 7
shows the number of farmers who were trained by
FFS. At the end of 1994, the FFS reached 467
farmers or 2.2% of the households in study sites,
whereas the media reached 97% of the population.
By the end of 1996, the number of farmers trained in
Long An was 7451, accounting for 3.5% of the total
farmer households in Long An province. The 1996
post-test survey of 12 districts in Long An province
showed that the media reached 82% of the farmer
households. The number of farmers trained in the
study sites was 1827 or 8.7%. In the 1996 post-test,
there were 112 farmers in our sample who had been
to the FFS. We regrouped the data and compared
the responses of FFS trained farmers and those who
had not attended the training, Table 8 shows details
of the comparison of some of the attributes. FFS
trained farmers sprayed less but not significantly

Table 6. Regression analyses of farmers’ insecticide spray
frequency and belief index

Constant B Intercept

Monitoring surveys Value 95% CL Value 95% CL Fvalue P

pre-test 1994 0.075 +0.055 3.020 +0.625 7376 0.007
post-test 1996 0.175 £0.036 0.116 +0.313 91.688 <0.001
post-test 1997 0.130 +£0.034 0.797 +0.283 54.396 <0.001
In 12 districts 0.142 +0.019 0434 +0.167 209.804 <0.001

Percent farmers (%)

lower than untrained farmers, and there were more
FFS trained farmers who did not spray any insecti-
cides. The belief index of FFS trained farmers was
also lower, although not significantly different, and
the proportion of farmers who applied their first
insecticide sprays in the first 4 weeks after sowing was
also lower. There was, however, little difference in
spray targets as the proportions of sprays for the
control of leaf feeding insects was similar. The types
of insecticides used also did not differ.

Table 9 shows farmers’ responses to the belief
statements. In all cases, the responses of the
FFS-trained farmers and the untrained farmers were
not significantly different. For instance, fewer FFS
trained farmers believed that insecticides would
increase yields (28.6% and 38.0%), leaf folders in the
early crop stages could cause yield loss (21.4% and
27.8%), and spraying during the early crop season
would be necessary (25.0% and 32.9%). This implied
that the FFS training further reinforced farmers’
beliefs that leaf folders were not important problems
and that spraying was unnecessary.

Insecticide costs and sales in Long An province

The costs of the commonly used insecticides have not
changed significantly over the study period (Table 10).
The sales volume records of five retailers showed that
the proportion of insecticide sales declined from 37%
of total sales in 1994 to 21% in 1997.

Discussion

There are strengths and weaknesses in indigenous
farmer knowledge as observed among Honduran
farmers (Bentley, 1989), and farmers’ beliefs in pests
and their perceptions of the potential damage and

35

None 1 2 3

Number of sprays per season
Figure 3. Insecticide spray frequencies of rice farmers in 12 districts in Long An province in September 1996. n = 1449,
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Table 7. Number of farmers who had attended FFS during the
period 1994-1986 in the study sites, Tan Tru and Tan Thanh and
in the province of Long An

1994 1995 1996 Total

Tan Tru 297 235 262 794
Tan Thanh 170 289 574 1033
Total in study sites 467 524 836 1827
Percentage of household population 2.2 2.5 4.0 8.7

Whole province of Long An 1909 2064 3478 7451

Percentage of household population 091 098  1.66  3.55

losses are examples of such weaknesses. Rice farmers
in Asia generally overestimate losses due to highly
visible pest damage, such as the rice leaf folder
(Heong et al., 1994) and stem borers (Lazaro ef al.,
1993), In Honduras, Bentley (1989) found that
farmers were worried about Diabrotica beetles, which
are large and colourful but not important pests. In
insecticide use, farmers’ perceived benefits seem to

Table 8. A comparison of farmers who were trained through
farmer field schools (FFS) and untrained farmers in the 1996
posttest survey in Tan Tru and Tan Thanh districts, Long An
province

Attributes FFS trained Untrained
farmers farmers
n=112 n =338

Number of insecticide Mean 143 1.60

sprays per farmer  Mode 1 1
SD 1.24 1.19

Percentage who did not spray 259 18.3

insecticides

Belief index Mean 7.99 8.29

95% CL 7.49-8.49 7.98-8.61

Percentage of rice leaf folders 273 393

farmers’ sprays other leaf feeders 203 131

targeted at: stem borers 28.1 25.4
brown plant hoppers 6.3 7.9

Percentage of methamidophos 278 329
farmers’ sprays methyl parathion 9.3 6.9
that were: monocrotophos 6.7 10.8
deltamethrin 7.7 5.9

Percentage of farmers who applied first 24.1 38.8

sprays in first 4 weeks

be much higher than the actual benefits. Since
perceptions, rather than the economic rational, deter-
mine the decisions of farmers, changing these percep-
tions may reduce the perceived benefits and
intentions to spray. By using the conflict approach,
farmers in the Philippines were motivated to stop
their early season spraying (Heong and Escalada,
1997a). Using communication materials, farmers in
the study sites were similarly motivated and reduced
their insecticide sprays by 47%, from 3.35 to 1.76
sprays per season. This reduction seems to be attri-
buted to the change in beliefs as indicated by the
reduction in the belief index from 11.3 to 7.6. The
direct relationships between number sprays and the
belief index, further support this conclusion.

Farmers’ insecticide spraying in the early crop
stages had clearly reduced. Before the introduction of
the communication materials, about 60%, 82% and
84% of the farmers applied insecticides during the
early and late tillering and booting stages, respec-
tively. Eighteen months after introduction, farmers’
spraying during these stages had significantly reduced
to 25%, 41% and 55%, respectively. Further reduc-
tions to 0%, 19% and 30% were observed 31 months
after introduction. As the content of the communica-
tion campaign was to motivate farmers to reduce
early season spraying, this reduction in early season
spraying implied that the campaign had affected
farmers’ insecticide use. At the heading and maturing
stages, there were initial reductions in farmers using
insecticides, and spraying was increased although not
significantly higher than in the pre-test. This increase
was also reflected in the increase in mean number of
sprays per season, from 1.55 to 1.76. In the 12
districts, the mean number of sprays was 1.58 at
about 25 months after launching in Long An. Since
these two surveys were done in different crop
seasons, the general reduction in the number of
insecticides in the whole province of Long An
province reflected the effect of the media and not
seasonal differences.

Although there appeared to be a substantial
perception change in a large proportion of farmers,
the rice leaf folders and other leaf feeding insects
remained the targets of those farmers who were
spraying. These sprays were used later, implying that

Table 9. Comparison of responses to belief statements by farmer field school (FFS) trained and untrained farmers in Tan Tru and Tan

Thanh districts, Long An province

Belief statements

Percentage of farmers who agreed to the statements

FFS trained farmers Untrained farmers Chi-square
Applying insecticides will increase yields 286 38.0 5.33
Insecticides will harm natural enemies 89.2 87.0 0.38
Killing natural enemies can cause more pest problems 40.2 34.6 2.14
Spraying insecticides can harm human health 97.3 96.4 0.69
Spraying insecticides contaminates the environment 63.4 63.5 0.34
Applying insecticides in the first 40 DAS is a waste 85.7 79.9 215
69.6Applying insecticides in the first 40 DAS can cause more pests 69.6 71.3 0.49
Leaf folders in the first 40 DAS can cause severe damage 21.4 29.1 249
Leaf folders in the first 40 DAS will cause yield loss 21.4 27.8 1.79
Spraying in the first 40 DAS for leaf folder control is necessary 250 329 2.96
Spraying insecticides for leaf folders has to be done early in the season 17.1 23.1 5.95
Rice crops can recover from early season damage by pests 92.0 85.2 4.77

Critical values of chi-squared at d.f. =2, P = 0.03, 5.99 and P = 0.01, 9.21.
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Table 10. Prices of some common insecticides used by farmers
between 1994 and 1997 in Long An province and mean
percentage sales volumes of five retailers

Application 1994 1995 1996 1997
rates

(gaiha—1)

Monocrotophos 500 1.60 1.65 190 Banned
(USS$ per 500-cc bottle)

Methyl parathion 500 145 1.18 1.36 Banned
(USS$ per 500-cc bottle)

Methamidophos 500 220 230 230 230
(US$ per 480-cc bottle)

Deltamethrin 12.5 120 128 130 130
(USS$ per 100-cc bottle)

Alpha cypermethrin 20 090 085 090 1.00
(US$ per 100-cc bottle)

Lambda cyhalothrin 7.5 370 3.8 390 4.00
(US$ per 250-cc bottle)

BPMC 500 1.00 114 136 145
(USS$ per 500-cc bottle)

Diazinon granules 10% 1000 077 084 093 102
(USS per kg)

Mean percentage of total 366 306 242 214
sales in insecticides

SD 36 30 52 42

farmers were still worried about the leaf feeders,
particularly leaf folders, that infest crops at the later
crop stages.

While the communication materials were intro-
duced, IPM training programmes through the FFS
approach were also implemented in the study sites. In
September 1994, when the media project started,
there were 467 FFS trained farmers in the project
sites. When the first post-test was conducted in
February 1996, there were 991 FFS trained farmers,
and in March 1977, the number increased to 1827.
These accounted for 2.2%, 4.7% and 8.7% of the
farmer households in the study sites at the time when
the surveys were conducted. When we conducted
post-tests in 1996 and 1997, most of the FFS trained
farmers had been exposed to the media materials.
The general reduction in insecticide use and farmers’
perception change might be due to one or both of
these interventions. In the study sites, the reduction
in insecticide sprays, especially in the early crop
stages, and the change in perception, were
widespread, even among farmers who had not
attended FFS. The relatively small proportion of
farmers exposed to FFS (< 10%) may not be able to
account for these changes over a large proportion of
the farmers in the study area. Similar changes were
also observed among farmers in other districts of
Long An province, where only 3.5% of the farmer
households had attended FFS.

We found that FFS trained farmers sprayed less
insecticides and had lower belief index scores,
although these were not significantly lower than those
farmers who had not attended the FFS. In response
to the belief statements, more FFS trained farmers
had preferred responses than untrained farmers. As
farmers in Long An were exposed to the media
campaign before attending the FFS, the training
further reinforced the perception change initiated by
the media.
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In the study sites, the media materials were distri-
buted only for one season in 1994, and their effects
on farmers’ perceptions and practices were sustained
for 31 months. Another 15 provincial governments
adopted the same approach and extended the
campaign to the whole of the Mekong Delta, with an
estimated farm household population of about 2
million. It is evident that the new information had
diffused to a large population and had reduced the
uncertainty of farmers’ attitudes toward not using
insecticides. The media materials provided informa-
tion aimed at reducing uncertainty, and this effect
was evident from the significant reduction in the
belief index. The information was aimed at reducing
insecticide use in the early crop stages and a signifi-
cant reduction in farmers’ insecticide spraying during
these crop stages was observed.

The adoption rate of an innovation depends on its
characteristics (Rogers, 1995). In this case, the
innovation has high relative advantages in terms of
savings in chemical and labour costs. The innovation
is also testable. The campaign emphasized this, and
its benefits are also observable. Initially, the innova-
tion was in conflict with farmers’ perceptions.
However, since it was presented together with an
evaluation method and related information, it served
as an important incentive to change perceptions
(Heong and Escalada, 1997a). Such a change may be
further reinforced and sustained by more frequent
mass media and training programmes.

Since the approach was easy and inexpensive to
adopt, it stimulated 15 provincial governments to
establish their own programmes with provincial funds
extending the campaign’s reach to the entire Mekong
Delta. The post-test survey of 12 districts carried out
in September 1996 showed that a large proportion
(82%) of the farmer households (about 2 million)
had been reached, and many had ceased their insecti-
cide spraying for leaf folder control in the early crop
stages. In these provinces, the approach appears to be
part of the agricultural technicians’ routine tasks (or
‘routinized’). It is evident that to enhance adoption,
the innovation, besides being attractive to its poten-
tial adopters, will also need to be attractive to its
potential implementers.

Mass media channels are relatively more important
at the knowledge stage in the innovation-decision
process (Rogers, 1995). They can reach a large
audience rapidly, create knowledge and spread infor-
mation, and these can lead to changes in some weakly
held attitudes. Spraying insecticides at the early crop
stages, though very common among farmers, may be
a weakly held attitude. To change more strongly held
attitudes, like insecticide spraying at other times of
crop growth for high yields, might require interper-
sonal channels, like face-to-face exchange means. The
information on the leaflets and posters encouraging
farmers to contact the Plant Protection Department
to learn more about pest management was primarily
aimed at facilitating this process.

Discontinuance, a decision to reject an innovation
after having previously adopted it (Rogers, 1995),
among the adopters is a high possibility. This is
especially so because negative messages about the
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innovation will continue to circulate, through both
the mass media and interpersonal networks.
Although the results of this study seem to show that
insecticide spraying during the early crop stages has
been reduced, it is difficult to expect one campaign to
sustain the adoption of the innovation. For this cessa-
tion of early season spraying to continue, there is a
need to provide the same information frequently or
similar information framed differently. In addition,
there is a need to monitor changes and develop
programmes to fully institutionalize and ‘routinize’
into ongoing practices and value systems of adopters.
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Appendix

Radio drama script used in the broadcasts in Long
An province

Scene: Early one morning in the rice field of Uncle Hai with
Uncle Nam, his neighbour passing by carrying a
knapsack sprayer

Uncle Nam: Hey Uncle Hai! Why don’t we have some coffee
instead of visiting your field so early in the morning?

Uncle Hai: Oh, I am watching some friendly insects attacking
the worms. How about you? What are you spraying for?

Uncle Nam: My God! My crop is just 10 days old, but there
are so many thrips. It looks terrible. So I have to spray
it now. Ah, you just mentioned friendly insects. What are
they?

Uncle Hai: Take your time. Put down your sprayer and 1 will
tell you what they are.

Uncle (in Vietnamese, Bac) is used as a sign of
respect when addressing a senior person in
Vietnam.

Uncle Nam: Uh! Uh! I am very worried about my crop. How
can | take my time? I will only stay for a short while.
Uncle Hai: Don’t worry about thrips. Look at my field. There
are lots of thrips there too. Sit down and I will tell you

something interesting.

Uncle Nam: Okay. I will sit down.

Uncle Hai: You don’t see any flies in my field, do you?

Uncle Nam: There are spiders. Everybody knows that.

Uncle Hai: And what about that insect on the leaf?

Uncle Nam: Quit joking with me. Even children know that it
is a dragonfly.

Uncle Hai: Ay! It's that easy. I've just answered your
questions. Those are the friendly insects. And now do
you know why they are called friendly insects?

Uncle Nam: No. Why?

Uncle Hai: Because they live in the rice fields. Sometimes
farmers think they are harmful but they really don’t feed
on the rice plants. Instead, they are looking for brown
plant hoppers, leaf folders, stem borers, army worms and
case worms to eat. They are farmers’ friends because
they eat these bad insects. So you don’t have to spray to
get a good crop.

Uncle Nam: A good crop without spraying? You are joking
with me again. What does your crop Jook like without
insecticides?

Uncle Hai: Ay! Ay! Do you remember my last crop? I got
more than 30 gia per cong. You can ask my neighbours
to confirm that I did not spray any insecticides.

Uncle Nam: Uhhhhh. It sounds ridiculous. I would like to
know why.

Uncle Hai: Okay. Do you remember the situation in my field
last season? The rice leaf folder damages looked very
serious, but I did not spray. And 1 still got a good crop.
Now look at my field now. There are thrips and leaf
folders as well, but I shall still not spray.

Uncle Nam: Really??

Uncle Hai: Sure!! During the first 40 days after sowing, rice
plants can recover from leaf removal by leaf folders. If
you spray, you will waste money and sometimes you will
suffer from brown plant hopper damages.

Uncle Nam: What a surprise!! It is hard to imagine.

Uncle Hai: It takes some time to explain the details. You
have to buy me a drink.

Mr Ha, the local agricuifural technician joins the two
farmers.

Mr Ha: Hey!! What are you talking about? I just heard
‘buying a drink’. Is there something interesting??

Uncle Hai: Uh! Uh! By the way, Mr Ha, can you tell us
about testing whether early season insecticide spraying is
needed in the field? You advised me about the experi-
ment last season.

Uncle Nam: Well. Mr Ha, please tell me about it, and I can
also try it in my field.

Uncle Hai: Oh, it is very easy.

Mr Ha: Yes. It takes some time to describe this, but the
experiment is easy to perform. Now how many cong of
field do you have? How old is your crop? Are you going
to spray right now?

Uncle Nam: I have 5 cong. My crop is 10 days old. I am going
to spray this morning for thrips and leaf folders.

Mr Ha: Well. It is good that you have not sprayed yet. If you
want to try, you can divide your field into two parts. Do
not spray one part of 2 or 3cong. Spray the rest as
normal. At harvest, we can compare the yields of these
parts. You may find that there is no difference in yields.

Uncle Nam: Two or 3cong? That is too big. What if
something goes wrong?

Mr Ha: I assure you that there will be no yield difference. If
you are still worried, use one cong as the unsprayed plot.
I am afraid you might be sorry for unnecessarily
spending money in insecticides and spraying.
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Uncle Nam: Are you sure? Okay, I will follow your advice
and try the experiment.

Uncle Hai: Come on Uncle Nam! I am sure. I have grown
two crops without spraying in the first 40 days and have
no yield loss. I save money and work and also have no
hopper problems.

Uncle Nam: Well, I will try.
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