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ABSTRACT

Internal parasitism is a major problem in large ruminants in Thailand, especially
nematodes in newborn calves and liver fluke in adults. Veterinary services are sparse, and can
offer only very limited assistance at the village level. There are about 20,000 villages in the
north-east of Thailand, where this study was conducted. To combat these major logistic
problems a Basic Animal Health Service (BAHS) is being developed progressively within the
region. The first component of the service to be developed was a "farmer self-help worm
control program", commenced at a pilot level in 1983. Village farmers are selected on aptitude
for the task, trained as BAHS "keymen" for one day, and then provide extension advice to
farmers in up to 10 villages about disease control, with the initial emphasis being on internal
parasites. This local effort is supported by wider promotional campaigns. Keymen are taught
to dispense drugs for each type of parasite, and receive part of the price paid by farmers for the
drugs. Purchase and distribution of drugs is supported out of a special revolving fund.

Experience In the program since 1983 has shown that overall adoption of the program
has been high, but that drug sales have varied greatly between keyman areas. A comparison
was therefore made of "high adoption" and "low adoption" keyman areas, to determine levels
of knowledge about parasites and the BAHS, and to assess which of a range of factors might be
most closely associated with program success at the local level. Adoption rate was judged by
sales of anthelmintics by each keyman. Results in four provinces which had participated in the
program for either one or three years were compared with two provinces which had not yet
begun the program. In total 420 farmers and 16 keymen were interviewed using a standardised
questionnaire form.

Farmers were classified into those showing high acceptance (understood the BAHS and
had used the drugs within the last year), medium acceptance (understood the BAHS, but had
not used the drugs for at least a year), and low acceptance (unfamiliar with the BAHS and its
relevance to them, and had not used the drugs), Overall, 64% of farmers in the "high adoption"
areas showed high acceptance of the program, compared with only 16% in the low adoption
areas - producing a mean of 40% across the whole sample.

Users of the control system were very satisfied that treatment provided economic
benefits, and this view was supported by empirical evidence from the study, which showed that
owners who carried out treatment had lower calf mortality, higher market value of treated
animals, and improved calving rates.

The single most important determinant in the success of the program is the energy of
the keyman in promoting the program and the sale of drugs, and acceptance of the program is
almost entirely a function of this factor, rather than issues beyond the keyman’'s control. A
number of quite simple and cheap modifications to details of the BAHS should further increase
the already exceptionally high adoption rate. These include replacing ineffective keymen,
increasing the density of keymen so that travel is not a limitation, and strengthening further the
regional promotion effort to give maximum credibility to the keyman’s local work.

An economic analysis based on the data showed a return of US$143 to the typical farmer
in the region for an investment of US$0.69, making very conservative assumptions about the
nature and scale of the benefits. In contrast, the keymen make only a very small income from
their efforts, estimated at US$0.70 per day worked on the program. The net benefit of the
program across the six provinces studied was estimated at US$33.64 million. This can be
increased by various improvements to the program, and costs and returns for such
improvements were calculated. 1f80% of farmers in the six provinces treated all of their animals,
the net benefit to the region would be US$118 million for an investment of about $1 million, the
costs being shared equally by Government and the farmers. Small scale farmers share more
favourably in the benefits than is the case for many improvements in village agricultural
practices.

The program has been very successful, primarily because it deals with a problem which
farmers recognize as serious, and because everything the farmers need to carry out the program
is available within the village. Various simple improvements identified in the study will further
improve its acceptance and its benefit to the country.
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CHAPTER ONE

BACKGROUND TO THE PROJECT

INTRODUCTION

Thailand is a country which is undergoing rapid development, and is generally regarded as
moving at present from being a developing country to join the group of newly industrialised
countries. The urban population of the country is sharing in this rapid economic
development, but it has as yet had only limited effect on the lifestyle and wellbeing of the
village farmers in more remote parts of the country, such as the north-east region.

In this area, the Isaan' farmers live and work in a much more traditional fashion - they grow
a variety of crops for market but their staple crop is rice. This is used mainly for home
consumption but also for sale when they have a surplus over family needs. Swamp buffalo
(Bubalis bubalis) are vital for crop production, transport and other functions. Buffalo and
cattle also serve as an important form of financial reserve, which can be turned into cash if
the need arises.

These large ruminants therefore serve important functions in family and village life, and
their protection is crucial to the maintenance and development of the economy of the region.
Disease adversely affect the usefulness of these animals in various ways, as described by
Morris (1979a):

1. It reduces the economic, social, cultural or religious value of animals to their owners or
to the community as a whole; or it may initiate zoonotic disease in the people of the area.

2. Reduction in yield of product. Animals affected by a disease usually produce less usable
product than animals free of that disease, and in some cases may die from the disease.

3. Reduction in reproductive performance. Animals affected by disease may have reduced
fertility or fecundity due either to direct effects on reproductive function, or indirect effects
through reducing body weight.

4. Reduced productive life. Animals affected by a disease may have to be replaced earlier
than disease-free animals.

5. Reduced quality of products or services (for example, reduced capacity for work). These
may also result from the presence of the disease.

This thesis examines the effect of parasitic and other diseases on large ruminants in north-
east Thailand, as seen through the eyes of the village farmers, and evaluates the
effectiveness of a parasite control program which has been undertaken in selected provinces
within the region. The objective of the study is to determine how well the program has been
accepted by village farmers, and their attitudes towards it. Using this information, an
economic study was carried out to assess the benefits of the existing program, and the
expected results of various possible improvements which could be made.

! The term Isaan is used to describe the local people of the north-east (khon isaan). It
comes from the Mon-Khmer kingdom of Isana, which flourished some centuries ago in north-
east Thailand and part of Cambodia. The Thai spoken by the Isaan people contains strong
Lao influences, and there are distinctive cultural characteristics which mark out the people
and traditions of the north-east.



THE PROJECT AREA

Northeast Thailand consists mainly of a plateau 170,225 sq km. (17 million ha.) in area, with
an average altitude of 100-200 m. above sea level. Out of the total population of 16.5 million
people, 14 million live in approximately 20,000 villages while 2.5 million live in 17 Provincial
capitals and 180 District Towns (Amphurs). The population of the north-east accounts for
one third of the national population of 55 million.

The area has a long harsh dry season of up to six months, followed by monsoon rains
commencing in about June. Rainfall averages 1,300 mm. Agriculture is the livelihood of
80% of the population, and the vast majority of the land is in small-holdings. Agricultural
holdings total 46 million rai (7.4 million ha.). The rai is the Thai unit of land area, equivalent
to 0.16 hectares. The most important crop is rice, grown on about 34 million rai (5.4 million
ha.). Only 3% is under irrigation. Other major crops are cassava and jute, grown on about
9 million rai (1.4 million ha.). 0.2 million rai (0.03 million ha.) are used specifically as pasture
land for livestock, but most grazing livestock are kept on harvested rice paddy land and on
road and cropland margins. Animals are also fed on conserved crop by-products such as
rice straw, especially in the late dry season and early wet season when feed supplies are at
an absolute premium.

Government statistics for 1979, prior to the beginning of the aid program of which this
study forms part, estimated that the gross regional product for the Northeast was 54,498
million baht, with 48% of this derived from agricultural products. The exchange rate in
October 1988 is approximately 15 baht to NZ$ 1, and 25 baht to US$ 1. Average annual
agriculturalincome per family was 16,750 baht (US$ 670), 69% of which was from crops, 15%
from sale of buffalo and cattle and 16% from other livestock (Prapertchob et al, 1983). The
income for the north-east compares unfavourably with an average annual income of 30,161
baht per family in Bangkok, and the north-east is considered the poorest part of the country.
Soils are generally poor,and rainfall fluctuates greatly between years. Drought years are
quite common, and farming systems in the region must be well-adapted to coping with
extended periods of low rainfall, which sometimes last for two or three years.

Cattle and buffalo raising is usually part of a small scale farming operation. The swamp
buffalo (Bubalis bubalis) is the most agriculturally important species, with 3.7 million head
in the region. They serve principally as draught animals for crop cultivation, but are also
used for manure production, transport and meat. The other livestock are 1.5 million cattle,
1.2 million pigs and 16 million poultry. The total number of buffalo in the region is
approximately twice the number of cattle (Appendix 1).

There is concern over the fact that there has been a lack of growth in swamp buffalo
numbers in north-east Thailand over a number of years, in the face of large requirements for
draught power and increasing demand for buffalo meat. This gap between buffalo supply
and demand is due to both the expanding human population and growing per capita
purchasing power in the region (Prapertchob gt al, 1983). The productivity of buffalo in this
region of Thailand is considered low, especially meat output and reproductive performance.
Some authors (Kamonpatana et al, 1978; Bhannasiri, 1980) have advocated raising
productivity through methods such as genetic improvement programs.

HISTORY OF DEVELOPMENT OF SCHEME

Background Information on the Animal Health Service and Livestock Development in
Northeast Thailand

Veterinary services are provided by two Regional Veterinary Officers (RLO), 17 Provincial
Livestock Officers (PLO), 194 District Livestock Officers (DLO), 12 Provincial Veterinary
Clinicians and the Northeast Veterinary Research and Diagnostic Centre (NE-VRDC), which
is the Regional Centre. They are under the control of the Department of Livestock
Development (DLD), which has its headquarters in Bangkok.
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Although the northeast produces the largest number of cattle and buffalo in the country,
the offtake rate is low, and population size has remained constant or declined slightly,
despite the demand for increased number of animals. Major aspects of livestock production
which require improvement can be classified as follows:

Animal management practices

Sanitation and disease control

Genetic improvement and cross-breeding

Feed supply

Extension services and farmer acceptance of recommended practices
Marketing of livestock

SR OR

Of these six issues, the ones of direct relevance to this thesis are sanitation and disease
control, extension services and farmer acceptance.
In 1981, the Thai-German Animal Health Project in the North-East of Thailand commenced
a major development program for animal health services, based on a series of
epidemiological studies of village livestock in the region.

Between 1981 and 1985, a variety of disease prevalence surveys, productivity evaluations
and epidemiological studies were carried out on health problems in the region by the staff
of the NE-VRDC at Tha Phra, Khon Kaen in cooperation with German project personnel.
These study have clarified the animal health situation in the area considerably, and the
following are some examples of the findings.

Diseases caused by internal and external parasites in livestock are important factors con-
tributing to the slow development of livestock production in the Northeast. The parasitic
problems caused by fascioliasis in adult buffalo and cattle and gastrointestinal parasitism in
calves under 6 months of age, combine with the drastic seasonal changes in feed supply to
severely reduce the potential offtake of animal products from the region. These diseases are
responsible for poor condition, weakness, emaciation, and especially for a high mortality rate
in calves. Helminthiasis appears from field studies carried out by the NE-VRDC to be one of
the biggest health problems in the region.

Mineral deficiencies (for example causing "tetanoid syndrome" and lameness) occur in
some areas. The "tetanoid syndrome" is a condition only recently reported from the project
area, and still not fully elucidated. It occurs only in buffalo, mainly in the late dry season and
early wet season, and affects all age groups. Evidence obtained so far suggests that it is
due to the low level of vitamin E in rice straw which is being fed as the sole feed at this time,
and itis probably associated also with selenium deficiency. This joint deficiency causes the
clinical signs of the condition-locomotory problems ranging from stiffness and staggering
gait to "sawhorse posture", with a case fatality rate of 20 to 25% (Leidl et al, 1984; Morris,
1986a).

Bacterial, viral and protozoal diseases are considered to be of fairly minor importance
overall, although on some occasions serious outbreaks may occur. Haemorrhagic sep-
ticaemia and foot-and-mouth disease are believed to be the most important epidemic
diseases of buffalo and cattle in the area. Trypanosomiasis due to Trypanosoma evansi is
endemic in the area, and there is strong circumstantial evidence that T. evansi infection
causes abortion in late pregnancy in buffalo in Northeast Thailand (L6hr et al, 1986a).

COMMON PARASITES IN NORTHEAST THAILAND

Parasites cause various signs in buffalo and cattle such as loss of weight, anorexia,
emaciation, diarrhoea and lowered disease resistance. Death can occur if infection is heavy.
The nature and severity of clinical signs depends on the kind and number of parasites with
which the animals have been infected. The following parasites are of importance in north-
east Thailand.



A. Nematodes
Thelazia rhodesii

T. rhodesii is an eye worm commonly detected in buffalo in Thailand. This parasite occurs
in the inner canthus of the eye beneath the third eyelid. Itis a milky-white worm, males are

8-12 mm long and females 12-18 mm (Soulsby, 1982).

Life cycle and epidemiology

T. rhodesii are parasites of the conjunctival sac of domestic animals. The female worm
deposits thin-shelled eggs containing first stage larvae. The development of T. rhodesii
requires flies of the genus Musca as intermediate host. When the intermediate host is
infected by larvae, they migrate from the gut through the abdominal cavity and develop in
ovarian follicles into the second and third stage. The latter stage migrates from the ovarian
follicle to the mouth parts of the fly, from which the infective form is transferred to buffalo or
cattle. The development takes 15-30 days and the infective larvae are liberated from the
proboscis of the fly when it imbibes the lachrymal secretion of animals. The development
cycle in the final host takes 20-40 days. T. rhodesii may remain in the eyes for several
months (Soulsby, 1965).

Clinical signs and pathogenesis

T. rhodesii causes conjunctivitis with lachrymation. There may be marked congestion, with

the conjunctivae swollen to cover the eyeballs (Soulsby, 1965). Photophobia and corneal
opacity may occur.

Control and treatment

The drug of choice for T. rhodesii is levamisole, applied as a 1% aqueous solution to the
eye. It may also be administered systemically by subcutaneous injection. Treatment by
either route produces rapid clinical recovery following a single dose (Corba gt al, 1969).

Mecistoclrrus digitatus

M. digitatus occurs in the abomasum of both cattle and buffalo. The nematode is red in
colour when alive; males are up to 31 mm and females up to 43 mm long (Soulsby, 1982).
The male has long thin spicules which distinguish it from Haemonchus spp.

Life cycle and epidemiology

Development of infective larvae from eggs passed in the faeces is rapid under favourable
conditions, taking about 7 days at 28°C. After ingestion the larvae exsheath and develop in
the gastric glands or on the surface of the mucosa. Development to maturity is relatively
slow with a minimum prepatent period of about 60 days. Inspection of cattle and buffalo is
common in the region and severe losses in young stock are caused by this parasite.

linical signs and pathogenesis
Like Haemonchus spp., this parasite is blood-sucking - causing severe anaemia with
associated clinical signs, loss of condition and deaths of heavily infected animals. Loss of
plasma proteins also gives rise to tissue oedema and transudates in body cavities.
Haemonchus placei also occurs in the region but is of minor importance.
Control and treatment

This is described in the general section on control and treatment of gastrointestinal
parasites.



Toxocara vitulorum

T.vitulorum, the bovine large roundworm, mainly occurs in the small intestine. The males
measure up to 25 cm in length and 5 mm in width, and females 30 cm by 6 mm (Soulsby,
1982).

Life cycle and epidemioloqgy

Adults of T.vitulorum are found commonly in buffalo calves under 6 months of age. After
embryonated eggs are ingested, they do not develop to a patent infection, but larvae are
distributed to various tissues where they remain dormant until the latter part of pregnancy
in female cattle and buffalo.

Larvae pass to the mammary gland during the eighth month of pregnancy (Warren, 1971).
Larvae in colostrum are ingested by a newborn calf, and the infection develops (Soulsby,
1982). The epidemiology and prevalence of T.vitulorum in cattle and buffalo in Thailand are
described later.

Clinical signs and pathogenesis

The predominant clinical signs are diarrhoea, anaemia and emaciation. Intestinal colic may
occur and may cause death. The severity of ascariasis depends on many factors, for
instance, the number of larvae infected, calf condition and health management. The critical
period when the animal is at risk of death is when the calf is under 2 months of age. The
most common signs which farmers recognize are mud-coloured, evil-smelling faeces;
presence of worms in faeces, and pot-belly in some cases. Both the obstruction of the
intestinal lumen by T.vitulorum in the upper part of small intestine and penetration of the
parasite through the bowel causing peritonitis and death have been reported in Thailand.
The highest number of T.vitulorum found in the intestine of a dead calfwas 537 (Sukhapesna,
1981). The cause of death in parasitised buffalo calves under 6 months of age is principally
T.vitulorum, but with contributory effects from S.papillosus infection. Diagnosis is made by
faecal examination.

Control and treatment

There are numerous broad spectrum anthelmintics which are effective against these
parasites, but successful treatment of ascariasis can also be achieved by using one of the
piperazine compounds. As piperazine citrate is very cheap and is effective against
T.vitulorum it is commonly used in northeast Thailand. The recommended dose for oral
treatment is 220 mg/kg body weight.

Strongyloides papillosus

S.papillosus, a thread worm, occurs in the upper part of the small intestine of sheep, goats,
cattle and other ruminants. It is 3.5-6.0 mm long and 0.05-0.06 mm thick.

Lif le and epidemiol

Embryonated eggs are passed in the faeces, hatch rapidly and may develop directly into
third stage infective larvae (homogonic cycle) at 27°C within 24 hours or develop to free
living males and females which may subsequently produce infective larvae (heterogonic
cycle). Inthe heterogonic cycle the first stage larvae are rapidly transformed, so that within
48 hours sexually mature free living males and females occur. Following copulation, the
freelivingfemales produce eggs which hatchin a few hours and these larvae metamorphose
to become infective larvae (Reinecke, 1983; Soulsby, 1982). Infection is required by
penetration of the skin by infective larvae and by the ingestion of larvae in colostrum
(Soulsby, 1982). The prevalence of this parasite is discussed later.



Clinical signs and pathogenesis

In heavy infestation of S.papillosus in calves and growing animals there is marked
intermittent diarrhoea and emaciation, loss of weight and sometimes presence of blood and
mucus in the faeces.

Mature parasites are found in the duodenum and proximal jejunum and if present in large
numbers may cause inflammation with oedema and erosion of the epithelium. This results
in a catarrhal enteritis with impairment of digestion and absorption (Urquhart, 1987). Animal
condition is more severely affected where strongyloidosis is associated with concurrent
ascariasis.

Control and treatment

Generally S.papillosus eggs are first detected when calves are 5-9 days of age, reach a
peak at about 30 days of age, and are last detected at 96 days (Sukhapesna, 1978).
Strategic control should be combined with that for T.vitulorum. In other words, the first
deworming in calves should take place at 3 weeks of age and the second treatment at 6
weeks of age, using a mixture of piperazine and thiabendazole. This combination is highly
effective against S.papillosus and T.vitulorum in calves.

Both ofthe drugs are available in Thailand and cheaper than other more recently developed
drugs. However for those who can afford it fenbendazole is also a drug of choice, and
levamisole can also be used by injection.

Bunostomum phlebotomum

B.phlebotomum, the bovine hookworm, mainly occurs in the duodenum of cattle. The male
is 10-18 mm long and the female 24-28 mm.

Life cycle and epidemiology

Infection of the host occurs through the mouth or skin, then the larvae pass to the lungs
where ecdysis occurs. The fourth stage larvae reach the intestine again after 11 days and
the infection becomes patent at 30-56 days after infection. The adult worms attach
themselves to the intestinal mucosa and suck blood. This parasite is commonly found in
post mortem examinations of cattle and buffalo in Thailand (unpublished observations) but
nothing has been published on to prevalence or epidemiology.

Clinical signs and pathogenesis

Progressive anaemia is the characteristic feature, with consequent changes in blood
composition. Hypoproteinaemia and oedema develop, leading to submandibular swelling,
commonly known as bottle jaw. Diarrhoea is not frequently seen but sometimes occurs in
the terminal stage of the disease.

ntrol and treatmen

This is described in the general section on control and treatment of gastrointestinal
parasites.

Oesophagostomum radiatum

Q.radiatum occurs in the colon of buffalo and cattle. The male is 14-17 mm long and the
female 16-22 mm. /

Life cycle and epidemiology

Ingested larvae exsheath in the small intestine and enter the wall of both small and large
intestines. They spend 5-7 days to become L4 larvae and then return to the lumen 7-14 days
after infection, pass to the large intestine and moult 17-22 days after infection to the adult
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stage. The prepatent period is 32-42 days (Roberts et al, 1962). Sukhapesna (1977) reported
this parasite is common in buffalo calves but no details of its prevalence or epidemiology
have been published.

Clinical signs and pathogenesis

In severe cases, a long period of watery diarrhoea may be observed. At postmortem, a
large number of deep red petechial haemorrhages can be found in the intestinal mucosa.
There is a marked eosinophilia at the site. A digestive disturbance develops, causing
anorexia, abdominal pain and black foetid diarrhoea. Faeces may be streaked with blood.
Death may occur within a week, when infections are heavy. In calves, the distinctive clinical
signs are profuse diarrhoea and frequently anaemia. Recovery is also slow and chronic
unthriftiness may occur.

Control and treatment

This is described in the next section.

Control and Treatment of Gastrointestinal Parasites

The aim of any control program is to prevent or minimize contact between the free-living
stage of the parasite and its host. The best control of the parasite is based primarily on
strategic anthelmintic use associated with appropriate manipulation of grazing management.
Effective control requires knowledge of the epidemiology of each gastrointestinal parasite
and of larval ecology. Farmers tend to rely on treatment of clinically affected animals, but
a much sounder approach is to strategically use a suitable anthelmintic at epidemiologically
appropriate intervals in all animals at risk. This should be combined where possible with
changes in grazing management to minimise exposure to infective stages of each parasite.

The choice of time to use anthelmintics is very important so that the drug achieves
maximum kill and (in the case of parasites which have them) is highly effective against
hypobiotic larval stages. The newer benzimidazoles and ivermectin appear to be the most
effective against the hypobiotic stage.

Appropriate drugs include the following:

Thiabendazole given at a dose rate of 66 mg/kg body weight orally to animals.
Thiabendazole is highly effective against the adult and immature stages of gastrointestinal
nematodes especially Strongyloides spp.

Fenbendazole given at a dose rate of 7.5 mg/kg body weight, it is also ovicidal, and kills
eggs in the gastrointestinal tract at the time of treatment.

Albendazole given at a dose rate of 5.0 mg/kg body weight.

Levamisole given at a dose rate of 7.5 mg/kg is highly effective against both mature and
immature gastrointestinal nematodes and lungworm. It may be administered as adrench,in
feed or by subcutaneous injection.

Nitroxynil given at a dose rate of 10 mg/kg is highly effective against mature Haemonchus
placei, Mecistocirrus digitatus and Oesophagostomum radiatum.

Ivermectin is one of a new class of drugs with broad spectrum anthelmintic, insecticidal
and acaricidal activities at 50-200 ug/kg They have excellent efficacy against immature and
adult stages of gastrointestinal nematodes of ruminants.

B. Trematodes

Fasciola gigantica

E.gigantica is a common liver fluke of adult cattle and buffalo in tropical countries.



Life cycle and epidemiology

Chompoochantra et al (1976) studied the lifecycle of E.gigantica and reported that at normal
temperature (25°-30°C) liver fluke eggs hatch to produce a miracidium at between 8 and 14
days. Soulsby (1982) reported that the hatching period takes 17 days at 26°C. The
development of the miracidium in the aquatic snail Lymnaea auricularia rubiginosa, the
intermediate host, requires 35-48 days. Cercariae transform to be metacercariae within 24
hours, as they encyst on water plants. The prepatent period is 114-116 days. The
prevalence and epidemiology of fasciolosis in Thailand is discussed later.

Clinical signs and pathogenesis

The chronic form of liver fluke infection is the main one which occurs in adult cattle and
buffalo in Thailand. Liver fluke infestation causes substantial economic loss in northeast
Thailand. Fascioliasis causes anaemia in severe cases, loss of weight, poor condition,
weakness and loss of working ability. Submandibular oedema may also be found in some
chronic cases. Inthe dry season where feed supply is insufficient, animal condition suffers
and death may occur in severe cases. Pathogenesis of fascioliasis is principally due to the
anaemia caused by the blood sucking ability of adult flukes. This results in anaemia,
hypoalbuminaemia and loss of red blood cells and plasma into the bile ducts. In advanced
cases there may be hyperplastic cholangitis and calcification of the bile ducts (Soulsby,
1982).

Control and treatment

On a world-wide basis, the five fasciolicides mainly used for the treatment of bovine
fascioliasis are hexachlorophene, oxyclozanide, niclofolan, nitroxynil and rafoxanide.
Niclofolan and nitroxynil are the only two injectable fasciolicides available in Thailand.

Niclofolan is highly effective against adult flukes at a dose rate of 3 mg/kg body weight.
A higher dose is required to remove the immature stages, but frequently causes side effects.
Toxicity occurs at four times the recommended dosage rate.

Nitroxynil is highly effective against mature and has some activity against the later
parenchymal stages, i.e. fluke more than six weeks old. The standard recommended dose
is 10 mg/kg body weight, and the maximum tolerated dose is 3-4 times the recommended
dosage rate. Toxic reaction can be recognized by a rise in body temperature and increased
respiratory rate (Armour, 1983).

Schistosoma spindale

S.spindale is found in mesenteric blood vessels of ruminants such as buffalo and cattle.
The male is 5.5-13.5 mm in length and the female 7-16.2 mm. The eggs are spindle-shaped
and 200 by 70-90 #m with a terminal spine (Soulsby, 1982). The intermediate hosts are
snails of the family Planorbidae, especially Indoplanorbis exustus (Soulsby, 1965).

Life cycle and epidemiology

The female in the a mesenteric venule produces eggs which penetrate the vessel
endothelium assisted by the spine and muscular movements of the gut, passed into the
lamina propria of the mucosa and eventually entering the gut lumen; they are then passed
out in the faeces. The eggs hatch in minutes in water and miracidia penetrate appropriate
snails. The development period in the snail can be as short as five weeks. Development to
the cercarial stage occurs without a redial form and there is no metacercarial phase.
Penetration of the final host by the motile cercariae occurs via the skin or through mucosal
surfaces following ingestion. After penetration or ingestion, the cercariae lose their forked
tails. The schistosomules travel via the blood stream through the heart and lungs to the
systemic circulation. In the liver they locate in the portal veins and become sexually mature
before migrating to the final site, the mesenteric vein. The prepatent period is 6-7 weeks.
The epidemiology of Schistosoma spp. is very similar to that of F.gigantica and
Paramphistomum spp., Schistosoma spp. being totally dependent upon water as a medium
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for infection of both the intermediate and final host. The fact that percutaneous infection
may occur encourages infection where livestock are obliged to wade in water (Urquhart et

1, 1987).

Clinical signs and pathogenesis

Pathological changes occur in the small and large intestine, in which the parasite causes
petechial haemorrhage. The animal shows signs of diarrhoea, which is sometimes blood-
stained and containing mucus, anaemia, anorexia and emaciation. Acute disease
characterised by diarrhoea and anorexia occur 7-8 weeks after heavy infection and is entirely
due to the inflammatory and granulomatous response to the deposition of eggs in the
mesenteric veins and their subsequent infiltration in the intestinal mucosa (Urquhart et al,
1987). This was also report by Chantaraprateep et al, (1985) who studied the pathogenesis
of S.spindale in buffalo calves and found extensive haemorrhagic enteritis extending from
the stomach to large intestine. However there was also a severe infection with T.vitulorum
in the intestinal lumen. Extensive fibrinous and fibrotic lesions of hepatitis were found. The
cause was identified as S.spindale, which were numerous in hepatic tissue. Large numbers
of eggs of the parasites were present in the faeces of buffalo calves.

Buckley (1938) reported the cercariae of S.spindale infection of the water buffalo as the
cause of "rice paddy itch" in Malaya. S.spindale has been commonly found in north-east
Thailand for many years (Harinasuta et al, 1964). Where a heavy infection of T.vitulorum is
associated with schistosomiasis, S.spindale may exacerbate the poor condition of the animal
and finally cause death (Chantaraprateep et al, 1985). Further research on the pathological
effects of S. spindale to young stock of cattle is being carried on at the NE-VRDC.

Control and treatment

Urquhart et al (1987) recently reported that praziquantel appears promising for treatment
of human schistosomiasis, but it has still to be evaluated in animals.

Paramphistomum cervi

P.cervi is a fluke which occurs in the rumen and reticulum, and may be seen in virtually
every buffalo and cattle beast in Thailand (Sukhapesna, 1981). The adult worms are
essentially non-pathogenic even though large numbers may be present. The immature stage
of paramphistomes in the abomasum, duodenum and upper part of the ileum are responsible
for pathological changes (Soulsby, 1965), and can on occasions produce clinical disease.
However this form of the infection has not been reported in Thailand.

Life cycle and epidemiology

Eggs in faeces develop to miracidia, the development time mainly varies with the
temperature between 26°and 30°C and is approximately 12-21 days. Miracidia swim in the
surrounding water and penetrate through the posterior wall of the mantle cavity of the
intermediate host, one of various kinds of water snail of Planorbis sp. Then miracidia
transform progressively to elongated sporocyst, rediae, and then cercariae. Cercariae
emerge from the snail and encyst on herbage or other objects in the water, becoming
metacercariae.

Encystment is complete in about 10 minutes and the new metacercariae gradually darken
to an almost black colour. Such stages remain viable for about 3 months (Soulsby, 1982).
Urquhart et al (1987) report that after the ingestion of encysted metacercariae with herbage,
development in final host occurs entirely in the alimentary tract. Following excystmentin the
duodenum and ileum, over a period of six weeks the young flukes migrate forward to the
forestomachs where they reach maturity. The prepatent period is between 7 and 10 weeks.
An outbreak of paramphistomiasis may occur in the drier months, when animals are more
likely to graze herbage in wet areas where snails have lived and metacercariae are encysted
on the plants.



10

Clinical signs and pathogenesis

Although there have been some contrary views expressed (Blood et al, 1983), the adult
forms in the rumen are generally considered to be essentially non-pathogenic even though
large numbers may be present. The cluster of paramphistomes there may cause localized
loss of rumen papillae (Soulsby, 1982), but in general the parasite does not appear to
significantly lower productivity. In contrast, the immature form in the abomasum and
duodenum can cause quite severe gastroenteritis during development. In such cases there
is a foetid diarrhoea, dehydration and loss of plasma proteins. Death can occur in 10 to 14
days.

Control and treatment

Many different anthelmintics have been used for treatment of paramphistomiasis, but the
commonly used drugs vary considerably in their efficacy against adult and immature stages.
Niclosamide and oxyclozanide are effective against this parasite and available in Thailand.
For the treatment of an outbreak due to immature stages, rafoxanide and niclofolan are
recommended at a dose rate 2-3 times the level recommended for fascioliasis. The flukicide,
oxyclozanide, is effective against adult paramphistomes (Urquhart et al, 1987). Control can
also be achieved by appropriate management procedures on commercial livestock farms.
Buffalo and cattle should be raised in areas away from swamps, and localized areas of water
should be fenced off. Drainage of pools or swamps, and duck raising for control of the
intermediate host snails are appropriate control measures. However these are difficult to
achieve reliably under village conditions.

C. Protozoa

Trypanosoma evansi

T.evansi is a blood protozoan in horses, cattle, buffalo and other species. Its size is 15-
34 um in length with a well developed undulating membrane, free flagellum and subterminal
kinetoplast (Soulsby, 1982).

Clinical signs and pathogenesis

Many buffalo and horses in Northeast Thailand were studied by the NE-VRDC and
widespread evidence was found of T.evansi infection. Clinically affected buffalo showed
clinical signs of high fever (104 °-106 "F) in acute cases, lethargy, marked muscular weakness
and lameness, with watery diarrhoea, and conjunctivitis in some cases. Without appropriate
treatment death may occur within a few days. Diagnosis of an acute infection is carried out
by direct microscopic examination of freshly stained blood smears or the haematocrit
centrifugation technique (Woo, 1969). In chronic cases, diagnosis is confirmed by thick and
thin blood smears on consecutive days.

Epidemiology

T.evansi affects a wide range of hosts, but in Thailand the horse and swamp buffalo are
most commonly affected. Cattle and buffalo are considered to be the main reservoirs of the
infection for equines (Soulsby, 1982). The infection can be transmitted by biting flies, for
instance, Tabanus spp., Stomoxys spp., etc. The prevalence of disease is relatively high
when seasonal conditions favour breeding of the flies, as at the beginning of rainy season
from May to August. (L&hr et al 1986a) reported abortion in late pregnancy in buffalo, caused
by T.evansi infection.

Control and treatment

Control of T.evansi depends on therapy and elimination of blood sucking flies, but it is
rather difficult undervillage conditions. Essentially, the trypanocidal drugs available now are
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curative or prophylactic (Soulsby, 1982). The compounds in common use for animal
trypanosomiasis are as follows:

il Suramin (Naganol) is given as a single dose of 4 gm/45 kg inthe horse, intravenously.

2. Diminazine aceturate (Diamidine, Berenil) is given at a dose of 7-10 mg/kg by
subcutaneous or intramuscular injection. (This drug is used only for epidemiological
study in the NE-VRDC, not available from other sources).

3. Quinapyramine (Antrycide) is given as a 10% solution in water, subcutaneously at a
rate of 5.0 mg/kg. It is very effective against T.evansi.

D. Ectoparasites

Sarcoptes scabiei var.bubalis (Sarcoptic mange mite)

Skin disease mainly occurs in the buffalo in the dry season, between February and April
each year, especially when places for wallowing are not available. In a study of 455 buffaloes
in 8 villages in north-east Thailand, moderate sarcoptic skin lesions were found in 44% of
animals and severe lesions in 2% (L&hr et al, 1986b).

Clinical signs and pathogenesis

The sarcoptic mite causes pruritus as it tunnels through the skin sucking lymph. It may
also feed on young epidermal cells, and as a result produces marked irritation, which causes
extreme itching. This may adversely affect the condition of animals. Affected areas become
inflamed, and serum exudes and dries on the skin surface to form crusts. The skin may be
much thickened and wrinkled. Hair loss may also occur. Sometimes the buffalo constantly
rubs against fences, poles, or trees that may serve as a scratching post. Infection is spread
mainly by contact. In this way wandering larvae, nymphs and fertilized young females are
transferred between animals. Once water for wallowing is available, natural control minimizes
the problems, and lesions may heal spontaneously at the beginning of the rainy season.

Psoroptic mange can also be seen in some cases, occurring on the head (especially the
ears) and the withers.

Control and Treatment

Effective treatment is essential to reduce irritation as quickly as possible. Individual cases
are treated with acaricidal solution applied by spraying, sponging or dipping. Dipping is the
most thorough method of application for large groups of animals. There are several kind of
acaricides available for treatment of sarcoptic mange in the buffalo, including the following.

1. Sulphur Itis one of the oldest miticidal drugs and is a harmless remedy for mange
treatment. Sulphur is still used because it is cheaper than others and quite effective against
mange. Lime-sulphur solution is diluted 1:40 with warm water and applied as a dip or wash.
Treatment is repeated at 10-12 days intervals. Because it is of very low toxicity, there are no
dangers associated with frequent application of lime-sulphur (Georgi, 1985).

2. Lindane Applied at a concentration of 0.016-0.03% in water as a wash, spray or dip
to control mites, lice and ticks. Treatment should be repeated ontwo or three occasions at
an interval of 10-14 days. Repeat treatment is necessary to kill larvae hatching from eggs
(Soulsby, 1982).

35 Asuntol (Coumaphos) A wettable drug powder used at working strength of 0.05%.
4, Dursban (Chlorpyriphos) Applied as a solution at 0.05% active ingredient.
Prevention

Supportive measures include improved nutrition and good hygiene. Pens and all other
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infected sites should be cleaned out and disinfected by spraying with lindane solution, lime-
sulphur dip or organophosphate and left unused for 2 weeks (Soulsby, 1982). Where the
chemical compounds are not available, lime-sulphur dip containing 1.5% polysulphide
sulphur may be applied as a spray by means of a brush.

Haematopinus tuberculatus (Blood sucking lice)

H.tuberculatus is the old world louse of water buffalo. These sucking lice are usually large,
up to 5 mm, with small, pointed head and terminal mouth parts. Louse eggs are glued onto

hairs and are easily seen when heavy infestation develops. Louse transmission usually
occurs by direct contact.

Clinical signs and pathogenesis

Pediculosis is manifested by pruritus and dermal irritation which cause annoyance and
disturbed feeding. In the young calf, extreme infestation with sucking lice can cause
anaemia or loss of condition. The animal may develop unthriftiness, and will rub against

fences to relieve the pruritis. As a result, wounds and secondary infections may develop
(Griffiths, 1978).

Control and treatment

Louse control requires direct dermal application of insecticides as follows:

1. Coumaphos 0.125% suspension
2. Sevin 0.5% suspension

Spraying or dipping should be thorough. Usually 2 treatments 2 weeks apart will eradicate
lice. Dipping, however, is more dependable than spraying (Soulsby, 1982).

Boophilus microplus

B.microplus is a one host tick which transmits babesiosis and also causes severe loss of
production in cattle.

Life cycle and epidemioloqy

After engorging on the host the female lays several thousand eggs on the ground beneath
vegetation over a period of up to six weeks. The eggs hatch in 14-146 days, depending on
conditions, and unfed larvae can survive up to 20 weeks (Soulsby, 1982). The larvae ("seed-
ticks") are very active and climb onto the grass to reach a passing host. Once on a host the
larvae engorge, moultto nymphs which feed and moult to adults which feed in turn before
dropping off the host. Copulation occurs on the animal. Ticks are most numerous on exotic
cattle breeds and their crosses; native cattle are resistant to ticks and carry few. In

Northeast Thailand B.microplus occurs all year round but numbers increase in the wet
season.

Clinical signs and pathogenesis

With a heavy infestation, animals become restless and irritated. Most animals tolerate a
few ticks, especially Zebu cattle. If the ticks are present in large numbers, severe anaemia
usually occurs. If animals are not resistant to Babesia spp., transmission of piroplasmosis
may kill the animal rapidly due to the haemolytic anaemia.

The most susceptible animals to Babesia in Thailand are newly imported cattle. The

indigenous breeds and local Zebu cross breed cattle tolerate B.microplus and show very low
levels of infestation.
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Control and treatment

When only a few ticks are present on an animal, they may be removed by hand. In the
case of heavy infestation, where ticks attack most parts of the bodies of the animals,
treatment has to be applied regularly to the whole body and the whole herd. It may be
conducted by dipping the animals in a tank containing an aqueous solution or suspension
of acaricide. Spraying may be utilised with the same acaricides.

For smallholders in Thailand, they may use a portable sprayer filled with acaricide solution.
Animals are led into a long narrow bamboo race, then systematic spraying covers the whole
body surface of each animal. Acaricides of choice in present use in Thailand are as follows:

Asuntol (Coumaphos) as a wettable drug powder at an effective strength of 0.05%.
Dursban (chlorpyrifos) applied as a solution at 0.05%. active ingredient.

Biting flies

The other ectoparasites which are widely distributed through the area of animal raising are
biting flies such as Stomoxys calcitrans, Tabanus spp. and Hippobosca spp. The old world
screw worm fly, Chrysomya bezziana, also commonly attacks wounds on animals.

Importance to ruminants

Production losses are due to principally to annoyance and blood loss and may also serve
as a mechanical vector for anthrax, trypanosomiasis etc.

MAJOR PARASITIC DISEASES IN NORTH-EAST THAILAND

Ascariasis and Strongyloidosis

During investigation of helminthiasis in young cattle and buffalo in Northeast Thailand
between 1981 and 1983, infection rates in buffalo calves under 6 months of age with
Toxocara vitulorum and Stongyloides papillosus of 49% and 58% respectively were reported
(LOhr, 1982; Horchner et al, 1986: Srikitjakarn et al 1987). The overall mortality rate in buffalo
calves in the first six months of life has been reported as 30-35% mainly due to milk-
transmitted T.vitulorum and S.papillosus (Lohr, 1982, 1984b, 1985).

Srikitjakarn et al (1987) reported that the percentage of animals which were excreting eggs
of the roundworms S.papillosus and T.vitulorum were as high as 85% and 58% respectively,
during the first three months of age. T.vitulorum infection in native cattle (and even in
crossbred calves) is generally not associated with serious clinical signs. However, in buffalo
calves, ascarids are commonly associated with severe clinical signs and death (Griffith,
1974).

The first detection of T.vitulorum eggs in buffalo calves varies from 21-26 days of age with
an average of 23.5 days, whereas the first detection of S.papillosus eggs varies from 5-9
days of age with an average of 7 days. The greatest numbers of S.papillosus and T.vitulorum
eggs were found in buffalo calves aged 40 and 50 days respectively (Sukhapesna, 1978).
Muanguai et al (1980) studied variation in the number of nematode eggs in buffalo calves in
Thailand and found the average prepatent period of T.vitulorum and S.papillosus was 24 and
14 days respectively.

Yutisri, (1978, 1980) reported that buffalo calves in the central and northeastern part of
Thailand were found to have a prevalence of 88% for T.vitulorum infection between 20 and
75 days of age, and 92% for S.papillosus infection at 8-119 days of age. Larvae of
S.papillosus were detected in the milk of buffalo cows at 5-15 days after calving.
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From the age-specific prevalence of Toxocara and Strongyloides eggs it would appear that
the best time for anthelmintic treatment would be when calves are 3 and 6 weeks of age
instead of 3 and 10 weeks, and this has been confirmed by an epidemiological study (Srikit-
jakarn, 1986; Hérchner et al, 1988). This study revealed that some calves treated in
accordance with the initial recommendation, at 3 and 10 weeks, died shortly after the second
treatment. This indicated that the early treatment of calves at three weeks of age is critical
and that subsequent treatment at ten weeks of age is already too late. It would appear that
administering the second treatment at six weeks of age would be more beneficial than
treatment at the tenth week as first recommended. The treatment of calves at 3 weeks of age
removes most of the worms derived from the colostrum before they mature. The second
treatment at 6 weeks removes any surviving or later developing worms. Srikitjakarn et al
(1987) concluded that the timing of the first treatment at three weeks post-partum is critical,
and that the second treatment should follow three weeks later for greater effect. They
suggested further advantages may be gained by increasing the doses of anthelmintic used
to 240 mg of piperazine citrate and 80 mg of thiabendazole per kilogram bodyweight.

The most important parasitic disease in adult cattle and buffalo is fascioliasis, which causes
severe economic loss throughout Northeast Thailand (Dissamarn, 1961, 1955; Usanakornkul
et al, 1980; Ldhr, 1982).

Dissamarn (1955) reported the infection prevalence of fascioliasis in buffalo and cattle in
Bangkok slaughterhouses was 30%. The parasitology division of the Department of Livestock
Development also reported in 1964 that the infection rate had increased to 42%, and the
economic loss from fascioliasis in buffalo and cattle was assessed at not less than 100
million Baht.

Wongsongsarn et al (1967) reported that a field survey on parasite problems in cattle and
buffalo was carried out in several northeastern villages by veterinary investigators from the
Department of Livestock Development. The results from faecal examination of 1359 cattle
and 2065 buffalo showed the prevalence of rumen flukes (Paramphistomum spp.) infection
in cattle and buffalo was 50% and 65%, and the prevalence of liver fluke (Easciola gigantica)
infection in cattle and buffalo was 9% and 15% respectively.

A more recent investigation revealed that the average prevalence of Fasciola gigantica
infection in this region was over 25% in buffalo and 15% in cattle, for animals up to 6 months
of age (Hérchner et al, 1986). Infection rate varied considerably between villages, however,
from 0-85%. Viboolyavatana (1981) reported that Lymnaea auricularia rubiginosa, an aquatic
snail, is considered to be the intermediate host of F.gigantica in Thailand and neighbouring
countries.

Most fasciolicides available on the Thai market have an efficacy of over 90% but are only
effective against the bile duct stages of fluke and clearance of parenchymal stages is
minimal; as a result liver fluke eggs usually re-appear in the faeces of treated animals within
a few weeks of treatment. Therefore, a prophylactic program designed to prevent the
reappearance of fluke eggs in the faeces and prevent infection of the snail intermediate host
would require an impractical number of annual treatments. In practice, one or two annual
treatments are given atthe time of increasing number of adult flukes. Armour (1983) advised
that in temperate zones, where adult flukes (F.hepatica) are known to accumulate during the
winter and early spring, the recommended times for liver fluke treatment are December and
April in endemic areas or a single treatment in January or February.

During 1982-1984, the epidemiology of F.gigantica and its intermediate host in Thailand
was also studied to determine the preferred habitat of the intermediate host, and to ascertain
possible seasonal changes which might affect development of F.gigantica and its cercarial
stages in the snail. The snail population notably increased between December and May
each year under field conditions, because at the end of the rainy season and through the dry
season is the favourable development period for the snail. The highestincidence of infected
snails occurred between December and February. This means the snails were invaded by
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miracidia from the end of September (Hérchner et al, 1988). The liver fluke infection of
animals in northeast Thailand can be found throughout the year, but the peak of incidence
is in September, and is a consequence of the peak of cercarial infected snails during
December to May. The larval development period (from miracidium to cercaria) requires
about 45 days before December, so if the animal is treated at the beginning of September
with an effective drug against adult flukes, the infection of Lymnaea snail should be
prevented, and the infection cycle of F.gigantica. would be interrupted.

Srikitjakarn (1986) showed that with strategic treatment against F.gigantica the percentage
of the cercarial infected snails was remarkably reduced from 30% at the beginning of
treatment to 5% and 1% 3 and 4 months later respectively. A single treatment of all Fasciola
spp. infected animals once a year at the beginning of September causes a large reduction
of cercarial infected snails during the following season. Therefore, it considerably reduces
the reinfection of snails, and if carried out regularly once a year for a series of years, would
result in a major reduction of infection levels, comparable to that achieved in other countries
with very different climatic conditions (Hdrchner et al, 1988).

It would give the best therapeutic effect if a second treatment was carried out at the end
of dry season in April, when most flukes have matured; and especially because by that time
the condition of most animals is at its worst, due to the cumulative effect of successive
months of starvation compounding the effects of the parasitism. Because flukes lower feed
conversion efficiency, improvement of the feeding of animals infected with Fasciola spp. will
not give as good a result as it should, unless the liver fluke problem is controlled at the
same time (Morris, 1979a).

The perfect control program for fascioliasis should consider also snail population control.
At the present time use of molluscicides is usually impractical under village conditions due
to the large body of water involved and their possible effect on fish and other life.

REASONS FOR PROMOTION OF PARASITE CONTROL IN VILLAGES

Basic Animal Health Service Objectives

Most farmers have never taken any kind of preventive measures, nor sought veterinary
advice except in some cases after an outbreak of disease has occurred. Farmer interest in
and basic knowledge of parasitism were both very low due to lack of effective extension
effort and irregular contact with veterinary services. DeBoer (1972) mentioned that animal
health technology is generally unavailable at the village level. Vaccines are available from
the PLO, but local knowledge on when or how to administer them is lacking. The normal
pattern is one visit per year by the local veterinary officer, and only a widespread outbreak
of a fatal disease brings additional visits.

The veterinary service infrastructure and other forms of government assistance are too
sparse for farmers to be able to call for veterinary help whenever they really need it. Long
distances to the nearest chemist's shop, and the remarkably high costs for simple modern
drugs aggravate the situation. Thus a new approach to solving animal health problems in the
villages was clearly needed.

Moreover the experience and knowledge of village farmers of disease control and
prevention is also sparse or virtually non-existent. Very often traditional and superstitious
cures have been used on sick animals. The occasional distribution of drugs free of charge
to the villagers through representatives of the DLD is unlikely to have any long term benefit
or to contribute significantly towards improvement of health and production.

In order to solve animal health problems in rural areas, the ideal approach would seem to
be to place the farmer into a situation where he can help himself in solving his livestock
health problems. Therefore it was considered after an evaluation of the situation that
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progress towards controlling the most important diseases, notably internal parasites in
calves and adult animals, would require the development of a service based firmly in the
villages themselves.

Requirement for Implementation of the Basic Animal Health Service

The hypothesis was that this could be achieved if:

Ud The government could provide drugs constantly as cheaply as possible for sale to
farmers in their villages.

2. The farmer received extension services from trained fellow farmers, termed "village
keymen", who would teach farmers about the benefit from use of these drugs, and
supervise treatment of animals.



CHAPTER TWO

STRUCTURE AND METHOD OF OPERATION OF THE PARASITE CONTROL
PROGRAM

INTRODUCTION

Initial work on the health and productivity of swamp buffalo and cattle carried out under
the Thai-German Animal Health Project, as described in Chapter 1, demonstrated thatinternal
parasitism was a major factor in calf mortality and also in lowering body weight of adult
animals. Toxocara vitulorum and Strongyloides papillosus were shown to be the main factors
in the calf mortality, and Fasciola gigantica in the debilitating effects on adult animals, which
in some cases caused death.

Epidemiological studies had shown the feasibility of control of both problems, but village
farmers lacked both the knowledge of the parasite problem to enable them to take action,
and a readily available source of effective drugs to carry out treatment at the
epidemiologically appropriate times. It was also clear that the existing veterinary
infrastructure could not be stretched to provide these services in addition to their existing
functions.

It was concluded that the solution lay in a cooperative form of animal disease control,
whereby volunteer farmers were given elementary training in the epidemiology and control
of these important parasites, and supplied with drugs which they could dispense to treat
animals belonging to farmers in their own and nearby villages. They would thus act as
extension agents on behalf of the DLD, and as distributors for suitable effective drugs. They
would be motivated to carry out their role by receiving a percentage of the retail price of
each dose of drug they sold.

The proposed program was termed the "farmer self-help worm control program", which
was envisaged to be the core of a broader "basic animal health service" which would be
operated by village farmers trained as program "keymen". They would carry out their
functions under the guidance of veterinary staff of the DLD, with drugs being supplied down
through the veterinary hierarchy to the keyman, and payment being sent back up through the
same hierarchy. The first step in adopting this approach was, however, considered to be a
small scale pilot project in which the feasibility of the approach was tested in a limited area
before wider adoption was attempted.

FARMER SELF-HELP WORM CONTROL PROGRAM - THE PILOT PROGRAM

Therefore such a pilot program was developed in 20 villages of 4 provinces
(Ubonrachathanee, Sakonakorn, Loei and Surin) for a two year period in 1983-1984. This
provided a suitable test group on which to evaluate farmer interest in the program.

The purposes of the pilot program were to find out if the farmer is interested in controlling
worm problems in his livestock. It also tested whether he is prepared and able to pay for
drugs made available in his own village at a price which just covers essential costs, if he also
receives extension services promoting the scheme from his village keyman. For this pilot
study, five villages were selected from each of four provinces with a total of 1874 farmers
who kept buffalo and cattle. These farmers owned 8304 animals above 18 months old.
Discussions were held in the villages and farmers subsequently selected one keymanin each
of the 20 villages.

The village keymen were trained by veterinary officers from the NE-VDRC in the following
subjects:
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1. Basic knowledge of the health problems caused by helminthiasis.
2. Principles of parasite control and prevention
3. Use of forms for simple accountancy to monitor drug use.

The keyman, at that time, was visited at least every two months by veterinary investigators
of the Northeast Veterinary Research and Diagnostic Centre. Keymen accounted to the
veterinarian for drugs sold and stock remaining, and were paid 10% commission on drug
sales they had made since the last visit.

The results of the Worm Control Farmer Self-Help Program are tabulated below:

1st year 2nd year
Number of provinces 4 2
Number(percentage of total) of farmers
who participated one or more times 839/1865 (45%) 437/930
(47%)
Number of calves born 930 875
Number(percentage of total) of calves
treated at 3 weeks 499/924 (54%) 205/342
(60%)
Number(percentage of total) of calves
treated at 7 weeks 355/934 (38%) 161/343
(47%)
Number(percentage of total) of animals
treated for liver fluke 1160/8286 (14%) 578/3613

(16%)

The results of the pilot program proved that a substantial proportion of the farmers care
for the health of their animals and that they are prepared to pay for drugs, if they can buy
them cheaply in their villages and if they receive relevant extension services (LOohr et al,
1984b). Motivated by the positive results and public interest, proposals for large scale
implementation were submitted to and accepted by the Thai government. From 1984 onward
the program was introduced progressively in seven provinces.

OPERATION OF THE EXPANDED SCHEME COVERING ADDITIONAL PROVINCES

Because the first year results were better than expected and stimulated great public
interest, they were submitted to the Thai government, together with proposals for large scale
implementation of this program. It was pointed out that the program is based on the
following principles:

1. Farmers can help themselves in providing animal health care and asking trained keymen
for extension services with respect to parasite control measures. A revolving fund
provides financial backing for continued drug purchases and ensures constant drug supply
in villages.

2. The farmer can buy drugs at any time and have his animals injected for liver fluke at a very
low cost. The program is not profit-making, but covers costs.

3. The farmer receives extension services from his village keyman, who is selected by
villagers.

4. A chain of incentives from the PLOs down to the village keyman is built in and should
also minimise the risk of loss of drugs and to motivate participants to commit time and
effort to the program.
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The financial support of the program is a revolving fund administered by the Department
of Livestock Development in Bangkok with a sub-centre in the Region.

Funds to purchase the original drug supply were provided by the Federal Republic of

Germany, but the fund has subsequently been maintained out of income from drug sales,
returned by keymen to the revolving fund through the hierarchy of the Department of
Livestock Development.

Advantages of the program are:

. Losses in livestock production from poor animal health can be reduced at farm and

national level.

. The Department of Livestock Development establishes permanent access to even very

remote villages, thus allowing additional livestock improvement measures to be
implemented. No additional government staff are needed.

The government incurs minimal extra costs for administration.
The program enables the farmer to help himself independently in solving his animal

health problems over the long term. Since he pays for the drugs, he will be motivated
to use them effectively.

. It ensures that effective drugs are always available at the village level at a cheap price.

Farmers can purchase drugs from the keymen on credit if necessary for a period, instead
of paying cash.

After development proved successful in the first two provinces, a proposal to enlarge the

scheme was accepted and the program was progressively introduced in further provinces.
By 1988 seven provinces of the 17 in the north-east were participating.

MANAGEMENT OF PARASITE CONTROL FARMER SELF-HELP PROGRAM

Criteria for Area Selection

Initial selection of provinces in which to conduct the program was based on these issues:

. It was decided that the program should be conducted in areas of high prevalence and

incidence of helminthiasis in buffalo and cattle calves, and of fascioliasis in adult buffalo
and cattle. The villages with a high density of farmers and animals could be expected to
benefit most from the establishment of this scheme.

To achieve the goals of the scheme, active participation ofthe PLO and DLO are important
requirements. The scheme, therefore, should be expanded in provinces where the
farmers have been most supportive and most interested to the scheme, and veterinary
staff in the area have been enthusiastic.

The program will be most useful to farmers located in remote areas far from any official
veterinary extension services.

Criteria for Keyman Selection

2.

It was also decided that:

. The keyman should be a male between 20 and 50 years of age. Those who are too young

will be unacceptable and unknown to farmers, while a farmer whose age is over 50 years
might be inactive and too old to perform the extension service in villages.

The keyman should be a permanent resident in that village, so that the neighbouring
villagers will trust him.
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3. He must be able to read and write, and must volunteer to participate in the scheme.

4. Two farmers should be selected from villagers in each Tumbon' to becéome keymen in that
area. They would work under the supervision of the Tumbon councils® and the DLOs, with
respect to their individual performance and responsibilities.

5. The best keyman will be one who is able to transfer ideas or knowledge obtained from his

training to encourage farmers to use the modern parasite control methods.

Revolving Fund Organization and Functions

The revolving fund administration is based at the Department's Headquarters, assisted by
the NE-VRDC. It has the following responsibilities:

1. Timely purchase of drugs, syringes and needles;
2. Calculation and official posting of drug prices;

3. Design, printing and supply of all delivery and receipt accountancy, booklets, price
posters, guide leaflets and shoulder bags (keyman's drug container);

4. The organization and co-ordination of training and refresher training for keymen,
extension work and supply of drugs via provincial and district authorities.

Drug Supplies and Incentives

The main drug stock is held in the DLD which supplies products directly to the PLOs. The
PLOs supply the drugs to their DLOs who supply the keymen. At least every two months, or
when the keyman's drug stock is nearly exhausted, he contacts the DLO and receives a new
supply. Farmers therefore purchase drugs directly from the keymen; 13% of drug sale
income is retained by the keymen as an incentive to actively promote the program, while the
remaining 87% of money from drug sales is forwarded to the DLO.

Whenthe DLO's drug stock is nearly exhausted or every month, he reports and accounts
to the PLO and receives new supplies. Then, he will officially receive for himself from the
PLO 3% of the sum he has accounted for. This 3% covers the DLO’s risk of operational loss
of drugs and provides a small incentive payment for his work.

The PLO pays the money into the special account at the bank of the Provincial
Administration, from where the money is passed to the revolving fund administration in the
Department of Livestock Development Headquarters in Bangkok. Then he will receive from
the fund administration 2% of the money he has accounted for to cover his risk and as an
incentive.

A Tumbon is a small rural sub-district comprised of approximately 5-15 villages with the

number of 1000-4000 buffalo and cattle, administered by "Gumnun" who is selected by
families from village headmen in that particular area. The Gumnun’s house is known as the
Tumbon's office.

2 The Tumbon council is a working group of people supervised by the Gumnun, and
includes all vilage headmen. The opinions of the council on village and Tumbon matters
represent those of farmers in that area.
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EXTENSION ACTIVITIES

Training Program for DLOs and Keymen

One day training courses for DLOs were normally conducted in October by the staff of
NEVRDC and DLD. These courses dealt with the principles underlying the new concept of
the Worm Control Farmer Self Help Scheme and provided training on how to organise drug
supplies to keymen through the revolving fund and on keeping accounts of transactions.
Subsequently over the next month or so, and assisted by the Tumbon Council, the DLO
selected the two farmers in each area who were to become keymen.

The best time for the initial training of keymen is between November and January (the
peak of the calving season). This then gives the newly trained keymen the opportunity to
provide their extension service to farmers at a time when they have newborn calves so that
the benefits of following their recommendations will be immediate and self-evident.

In their training the keymen were given instruction in parasite control methods, drug uses
and simple techniques for promotion of the scheme in their own areas. They serve an
average of 5-8 villages covering 100-300 families. Groups of 100 keymen received a one day
training course. In the first half day the scheme was outlined. They were shown videotapes
on the activities of NE-VRDC, including a sample story of a well trained keyman and his
actions involved with the scheme. They were also shown a videotape on drug administration,
and slides concerning common animal diseases in the Northeast. In the second half day of
training, drug administration was practised by the trainees in groups. Each keyman was
given a shoulder bag containing the initial supplies of anthelmintics effective against
roundworm in calves and liver fluke in adult buffalo and cattle together with a syringe and
needles. Posters promoting the scheme were also distributed at the conclusion of the
course.

Keyman Refresher Training Courses

Keyman refresher training courses were conducted every 6 months during the first two
years of the scheme in each participating province. The purpose of these training courses
was primarily to stimulate the keyman's activities, but also to encourage the activities of field
veterinarians. This training was mainly organized and performed by the staff of NE-VRDC,
with some assistance from DLD staff.

The extension packages provided for training are two videotapes on parasite control
methods and the keyman'’s duties, plus some additional slides of local animal diseases in
which keymen are able to effect cures with drugs obtained from the scheme. Material for
keymen on how to carry out the parasite control methods in their Tumbons was also covered.
Many questions from keymen were raised and discussed with a small group of them in each
district. The questionnaire forms for collecting the initial information and forms for recording
drug stock usage of participating keymen were also explained. These training courses
provided a boost to the revolving fund and use of drug supplies in the areas which
participated in the scheme.

Extension Packages for Keymen

After finishing the first training course, each keyman was given an extension package
which contained the following materials for the extension services in his own areas.

1. Five copies of a attractive, colourful poster on the life cycle of each of the two major
parasites, the common round worms of calves and liver fluke in adult buffalo and cattle.
These posters should be shown to farmers as soon as possible in order to create farmer
understanding ofthe parasite control methods. Keymen were encouraged to promote the
program, using poster demonstration in their own and other villages. The posters have
been used within the villages in different ways, such as the following:
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* Posters have been displayed in the public place in villages called "Sala Klang Ban"
where the farmers usually come for a village meeting.

* Posters have also been displayed in front of the keyman’'s house.

* Keymen asked for assistance from the village headmen to hold a village meeting either
in their own or other villages, so that they would have a good opportunity to explain to
farmers the knowledge on parasitism which they obtained from training, associated with
a poster demonstration. Furthermore, by this method, farmers could ask questions related
to parasite control from keymen. This method proved to be the best way of transferring
knowledge on parasitism from keymen to farmers, because a most important concept of
this scheme is farmer understanding of parasitism.

2. Two drug price list posters giving details of the official recommended prices which need
to be shown at the same places as mentioned above.

3. A keyman’'s manual of the parasite control method describing the prophylactic treatment
and offering substantial information on parasitic problems. Keymen have been strongly
advised to read this manual regularly to improve their own understanding and to help
them transfer their knowledge to other farmers.

4. A shoulder bag containing the two anthelmintics, three other essential medicaments and
a good quality plastic syringe with a few needles.

It is most important for the development of the keyman’s extension services (after they
have completed the first training course) that they should immediately explain to the
neighbouring farmers what they have learned and how they could assist in solving animal
health problems. These activities can be effectively organized under the leadership of the
village headmen in the keyman'’s village and in other neighbouring villages.

Anthelmintics Used in the Scheme

During the first two years of the scheme (1984-1985), only two kinds of anthelmintic drugs
were administered.

1. Piperazine-Thiabendazole (Pip-Thip)

Muanguai et al (1980) reported that anthelmintic drugs against both parasites can be
mixed in the proper ratio and may be administered at the same time. This deworming drug
in mixed powder form was administered to calves in two doses to control T. vitulorum and
S. papillosus as follows:

1.1. Pip-Thip Formula 1

Drug powder was packed in a paper bag, each containing 13.5 gm in a ratio of
Piperazine:Thiabendazole 2:1 (w/w) in the form of piperazine citrate (98%) and thiabendazole
(50% as "Thibenzole", Merck Sharp and Dohme) in powder form. The package was labelled
in red letters, "Highly recommended for calves at 3 weeks of age as the initial dose". Fifty
packages were initially supplied to each keyman. The official recommended price to the
farmer was 7 baht (NZ$0.50, US$0.30) per package.

1.2: Pip-Thip Formula 2

Drug powder was packed in a paper bag containing 19.5 gm of the same drugs and
ratio as in Formula 1, labelled in blue letters, "Particularly recommended for growing calves
at 10 weeks of age as the second dose". For the initial supply, thirty packages of Formula
2 were given to each keyman. The recommended price to the farmerwas 10 baht (NZ$ 0.66,
US$ 0.40) per package.
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The effect of anthelmintic treatment as described at 3 and 10 weeks of age in buffalo
calves under village conditions was studied by a staff member of the NE-VRDC. There was
a reduction in the combined morbidity/mortality rate from 32% to 10% (P<0.05). However
further observational studies on the strategic treatment of both parasites suggested that
better gains could be made by giving the second treatment at six (instead of ten) weeks of
age, and by increasing the dosage of the drugs (Srikitjakarn et al, 1987).

2. Niclofolan (Bilevon)

This injectable solution is very effective against mature liver fluke in adult cattle and
buffalo. The drug was distributed in bottles of 100 ml. and recommended to be injected sub-
cutaneously at a dose of 2 ml per 100 kg. bodyweight. The best time for the injection in
areas of low incidence is once a year in September, but in the areas of high incidence a
further injection is desirable in April when most animals are suffering from the combined
effects of fascioliasis and inadequate feed supply.

Keymen were carefully trained in drug administration at the first training session and this
was reinforced by their DLOs after that period. This injectable drug is potentially dangerous
for the animal and may be fatal if a severe overdose is administered. Only keymen were
therefore allowed to inject the drug. The initial supply for a keyman was four bottles. The
recommended prices were as follows:

100-200 kg.body weight (approx.) 4 ml of drug 7.00 baht(US$ 0.28)

>200<350 kg.body weight (approx.) 5 ml of drug 8.50 baht(US$ 0.34)

>350 kg.body weight (approx.) 7 mlof drug 11.00 baht(US$ 0.44)
The following drugs have been added in the scheme since 1986:

1. Asuntol

This drug is administered by keymen for external parasite control in buffalo and cattle.
Drug powder is packed in a paper bag of 10 gm. The official recommended price is 16 baht
(NZ$ 1.06, US$ 0.64) per package. Successful treatment may require more than one
application.

2. Eye drops for use against buffalo eye worms (Thelazia spp.)

2.5 gm amounts of levamisole (Concurat) in powder form are packed in each of three
small plastic bags contained in one paper bag. This is for the convenience of the farmer.
The recommended dose is one-fourth of the amount of drug in a small bag (i.e. 0.6 gm)
dissolved in 20-30 ml. of clean water. This solution, dropped directly into the eye, causes
the death of the eye worm immediately. The official recommended price of a complete
p acket of drug is 22 baht(NZ$ 1.46, US$ 0.88).

3- Wound powder

40 gm of Negasunt containing coumaphos, propoxur and sulphanilamide in powder form
is packed in a plastic bottle. External application by direct spraying on the wound is recom-
mended. This drug is also highly effective for screw worm. The official recommended price
is 38 baht (NZ$ 2.53, US$ 1.52) per bottle.

RESPONSIBILITIES OF KEYMEN
Because the keymen are very important to the project they must be carefully selected by

the Tumbon council and the DLO in particular; those selected should be highly respected
by the villagers.
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Desirable Characteristics of Keymen

Keymen need to be very carefully selected in order to contribute fully to the program. The
following criteria are used for selection:

1. They should have a high sense of responsibility;
2. They must be willing to cooperate with the DLO in carrying out the work of the program;

3. They should be able to successfully promote the sale of drugs used in the scheme and
manage their drug supplies to the satisfaction of the DLO;

4. They should be able to successfully transfer the knowledge gained from the training and
their DLO to the farmers in their Tumbons;

5. They should exercise a high degree of care and responsibility for the drugs and
equipment entrusted to them;

6. They should be willing and able to regularly account to the DLO for drugs sold and send
accounts and money received on a regular basis.

FARMER PARTICIPATION IN THE SCHEME

In previous assistance programs in the north east, the government had provided vaccines
and drugs through the DLOs to the farmer free of charge. However this approach does not
necessarily motivate the farmers to use the drugs in the right way, and the organizers of this
project believed it would be better for farmers to accept responsibility for helping
themselves. Therefore the drugs were made available at a price which covered all costs but
was still well within the capacity of the farmers to pay. Some farmers quickly adapted
themselves to this new concept, but the majority took quite a long time before participating
in the scheme.

The keyman is himself a farmer, and must be seen to use the drugs on his own animals
to demonstrate both that he knows what is he doing and that the drugs are safe and
effective. Thus he will convince the other farmers that the scheme is valuable. It inevitably
takes time to build up confidence among non-participants.

At the beginning of the scheme the level of farmer participation was low. Once results on
the keyman's farm were available, other farmers joined the scheme because of confidence
built on his practical results. The level of farmer participation was further encouraged
through the availability of the drugs from the keyman at a low price, whenever required. In
cases where the keyman is also the village headman, the level of farmer participation may
be even higher than in other areas because of his position of power, but the headman has
many other responsibilities, and the aim was to encourage farmers to participate mainly on
the basis of results they could see for themselves, so that their motivation to use the drugs
would continue in the long term.

THE ROLE OF VARIOUS INDIVIDUALS IN PROMOTION OF THE SCHEME

Five individuals from various organizations are mainly concerned in the promotion of the
scheme:

The keyman

District Livestock Officer (DLO)
Provincial Livestock Officer (PLO)
Provincial Veterinary Officer (PVO)
Regional Livestock Officer (RLO)

(ﬂhw[\)—l



25

The Keyman

The keymen can make simple promotional efforts through introducing themselves to the
farmers in their areas and providing their help to village headmen. They will explain what the
system offers, and what they have learned from their training. The Tumbon (Sub-district)
served by the keymen contain 5-15 villages so the keymen have to travel to each village to
undertake extension work concerning the scheme throughout the area.

The next step is to distribute and display posters obtained from the keyman training course,
showing parasite life cycles. In addition, the keyman must prepare and set up a roadside
sign in front of his house giving details of drugs available for animal health.

The keyman has to convince the farmer of the necessity for prophylactic treatment and also
of the need for farmers to start helping themselves. The keyman is provided with
promotional materials for distribution throughout his area, in the form of pamphlets.

The keyman must be able to communicate clearly to the farmer that the drugs are supplied
at a very modest price, but are not free of charge. The farmers must know that they should
contact the keyman for the drugs.

The District Livestock Officer(DLO)

These officers are expected to support the keymen in their areas by instructing the village
headmen to assist the keymen in their work. The DLO should also provide a list of names
of keymen, to be distributed to all village headmen.

The DLO is responsible for ensuring that farmers who approach him directly for drugs are
sent back to the keymen in their areas. The DLO is responsible for the ordering of drugs
from the PLO and supplying drugs to keymen, making sure there is an adequate supply on
hand at all times. He is also the local keyman's advisor on methods of improving animal
health. He oversees drug usage and is the accounting officer for drug sales.

The Provincial Livestock Officer(PLO)

The PLO is responsible for promotion of the system at provincial level, and holds a large
stock of drugs obtained from the Department Headquarters in Bangkok. As part of their
promotional scheme PLOs often run "a week of worm eradication"” (fully described in Chapter
5) in selected areas which have a higher than normal incidence rate of parasitic problems.
As a result there will usually be a sharp increase in drug usage and a corresponding
decrease in parasite prevalence. Such a decrease canbe shown, for example, by liver fluke
egg counts in faecal examinations.

The Provincial Veterinary Officer(PVO)

The PVO is a veterinary clinician, working in the PLO’s office, responsible for the
prophylactic program at the provincial level. PVOs provide operating guidelines and
technical direction to both DLOs and keymen.

The Regional Livestock Officer(RLO)

The Northeast area is designated as comprising both the third and the fourth veterinary
regions in the country. Each of these is controlled by a Regional Livestock officer.

It has been decided to use the RLO’s office as a training centre. The DLOs and PVOs will
attend training courses on the Basic Animal Health Service and expand their overall
knowledge of the scheme. They will subsequently pass on their knowledge to the keymen
in their own areas.
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ROLES OF THE NE-VRDC IN THE SCHEME

The NE-VRDC was established in 1978 and is providing laboratory diagnostic, scientific
and technological information for field veterinarians and farmers, to assist in disease control
measures in the 17 northeastern provinces. The centre is located in Tha Phra, a town about
15 km from the provincial capital Khon Kaen. These activities are a joint venture between
the Royal Thai Government and the Government of the Federal Republic of Germany.

The centre is responsible for disbursing funds received from the Federal Republic of
Germany and is accountable for its operations to the Department of Livestock Development.
As mentioned in the section on extension activities, the NE-VRDC also provides the initial
training and refresher training course for keymen. A further function is to act as a liaison
office between keymen, the DLO and the PLO within each area.

ROLE OF THE DEPARTMENT OF LIVESTOCK DEVELOPMENT, BANGKOK

The headquarters of the Department in Bangkok is responsible for administering the
revolving fund which pays for continued supplies of drugs to be purchased, and also for
approving policies related to the overall administration of the scheme, and plans for its
further development.
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CHAPTER THREE

DESIGN OF SURVEY PROCEDURE TO EVALUATE FARMER ACCEPTANCE
OVERALL OBJECTIVES OF THE STUDY

By 1986 the farmer self-help worm control program was well established, and covered
six provinces. In general the program was working well, but it had become clear that there
were large differences in the level of drug sales between different keyman areas. Since
decisions would have to be made on how to further expand the program, it was decided to
undertake a study to identify factors responsible for the variation in adoption, and to provide
guidance on the direction which should be taken in the future development of the program.

The objectives of the survey were defined as follows:

1. To investigate factors influencing farmer acceptance of the scheme in provinces which
had participated for either one or three years.

2. To evaluate factors influencing the effectiveness of keymen in serving farmers in their
assigned areas, by comparing farmer knowledge of parasitism and attitudes towards the
parasite control scheme between "high adoption areas” and "low adoption areas"”. The
"adoption rate" for classifying keyman areas was judged on sales of anthelmintics by each
keyman.

3. To investigate differences in level of understanding of parasitism between farmers in
provinces which did not yet participate in the scheme and those in provinces which had
participated for either one or three years.

4. Tocollect data necessary to carry out an economic analysis of the benefit provided by the
existing scheme, and the costs and benefits of various enhancements which could be
made to it.

IMPLEMENTATION OF THE SURVEY

The survey was carried out in a number of stages, to ensure that the data obtained was
accurate, and properly represented the views of farmers in the selected study areas. The
stages were as follows:

1. The Thai translation of the questionnaire was evaluated by an advisory group at the NE-
VRDC to ensure both that the meaning of each question was the same in both English and
Thai, and that the questions were worded appropriately to obtain accurate responses from
Thai farmers.

2. The survey forms were pretested on groups of farmers and keymen outside the proposed
study areas to test the validity of the questionnaire designs and eliminate any difficulties
in obtaining useable answers. Adjustments were made to each questionnaire after the
pre-test in the light of experience with the pre-test, before it was used on the genuine
survey population.  Since the aim of the pretest was only to determine the validity and
thoroughness with which the questionnaire forms could be completed, and whether or not
interviewees would understand the questions, the results from this group of farmers were
not utilised further in the analysis.

3. In phase 1 of the survey a single province which had participated in the scheme for three
years (Mahasarakam) was studied in depth, both to gather results and to decide if a less
intensive sampling would be adequate in the remaining five provinces.

4. In Phase 2 a second province which had participated for three years was studied, plus
two provinces which had participated for one year. Two provinces which were due to
join the program in future were also studied.
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THE PROVINCES IN THE STUDY AREAS
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Figure 3.2 Photograph - Interviewing Farmers for the Study

Figure 3.3 Buffalo Are Essential Sources of Work Energy
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Figure 3.4 Buffalo Must Survive Through the Hot Dry Season When Feed Shortage and
Other Stresses Are Severe

Figure 3.5 There Are Many Habitat Sites for the Intermediate Host of Fasciola gigantica
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Figure 3.1 shows the provinces of the north-east, and identifies the provinces included
in the study. Appendix 4 contains maps showing in detail the provinces and the Tumbons
in which interviewing was undertaken. Further details of the survey population and the
procedure followed are given below.

QUESTIONNAIRE DESIGN

The instruments used for field data collection were three questionnaires, one for farmer
interviews, one for village headman interviews and one for keyman interviews. The question-
naires followed a similar pattern, but were targeted to the different information which could
specifically be provided by each of the three types of respondents. The questionnaires
were designed in the Department of Veterinary Clinical Sciences, Massey University, then
translated into Thai so that the meaning would be clear both for Thai farmers and for each
of the participating interviewers. Appendix 2 contains examples of each of the three
questionnaires in English, and examples of the farmer and keyman questionnaires in Thai.

The Questionnaire Forms for Farmers and Village Headmen

The questionnaire forms for farmers and village headmen were divided into eight parts,
covering the following subjects:

Basic farming information

Animal ownership and trading of animals

Animal management

Disease problems in buffalo and cattle, and health care practices

Farmer knowledge concerning parasitism

Farmer attitudes towards participation in the worm control farmer self-help scheme
Farmer attitudes to keymen

The effectiveness of various types of publicity in promoting the scheme.

0] SLOR | TEmED s

Farmers and village headmen were interviewed using basically the same questionnaire
forms, but some extra questions were asked of the village headmen, such as the size of the
human and animal population in the headman's village.

The following is a summary of the various parts of the questionnaire forms completed
with the farmers and headmen:

1. Baslc farming Information

These questions provided information concerning the name, address, age, and sex of the
farmer, the number of people in the family, the main and subsidiary farming activities
undertaken, area owned and income of farmers from various sources.

2. Animal ownership and trading of animals

This section covered the numbers of buffalo and cattle the farmer owned, purchased and
sold during the year under consideration. The market value of animals in different age
groups was also obtained for the economic analysis in Chapter Six.

3. Animal management

Farmers were asked about the uses they make of buffalo and cattle and which member
of the family took primary responsibility for various aspects of care for the animals. Enquiries
were also made about hiring of animals for ploughing, supplementary feeding of the animals,
and the costs of keeping animals.
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4. Disease problems in buffalo and cattle, and health care practices

This group of questions comprised the major part of the questionnaire. The question-
naire asked farmers and village headmen about their animal health problems, comparing
them between the previous (1985) and present year (1986). They were asked what action
they took when an animal was sick, both now and five years earlier. They were also asked
about the sources of animal health advice they used, and the sources of drugs which they
used to treat their animals. The questions dealt separately with the health problems of calves
and adult animals.

5. Knowledge concerning parasitism

Information was also sought which would help to identify the level of knowledge of the
farmers concerning the various major parasites which occur in the area. This was done by
showing them specimens of Toxocara, Fasciola and Lymnaea. They were asked first for
information which could be obtained by accurate observation in the field, and then for
epidemiological information which would only be accessible through an extension program
such as the farmer self-help scheme.

6. Farmer participation in the scheme and attitudes towards it

Questions were asked to ascertain the knowledge of farmers concerning the organization
of the farmer self-help worm control scheme, and how they should obtain supplies of the
drugs. They were also asked about the benefits of the scheme, both through its effect on
calf survival and its effect on the value of adult animals treated for liver fluke. These results
were required from the farmers to include in the economic analysis.

7. Farmer _attitudes to their keymen

Farmers were asked about their knowledge of the keyman in their area, and their
understanding of his activities. They were also asked questions which evaluated whether or
not they thought the keyman was effective in his role.

8. The effectiveness of various forms of publicity in promoting the scheme

Finally, farmers were asked a series of questions about promotional material they
remembered, to help determine which of the publicity methods used to promote the program
had been most effective.

The Questionnaire Form for Keymen

Sixteen keymen from the selected areas in the four program provinces were interviewed,
using the special keyman questionnaire forms. The first half of the keyman questionnaire
was similar to the farmer questionnaire, because information was needed on their farming
practices, for comparison with those of the other farmers. Therefore they were interviewed
on basic farming information, animal ownership, animal management, diseases occurring in
their buffalo and cattle, and animal health care practices.

The second half of the keyman questionnaire covered the nature of work as a program
keyman, including experiences and difficulties. Since all keymen perform their activities
differently due to individual personalities, questions were asked which would clarify the
differences among keymen in their approach to the job which might help to explain the
variation in their effectiveness in selling anthelmintics. Information was therefore sought on
each keyman’s activity, their impression of farmer knowledge about the parasite control
program, and their approach to administration of the scheme in their area. Questions were
also asked to test each keyman's retention of the knowledge about parasitism provided in
the one-day initial training course, and especially in follow-up training given in the year prior
tothe survey (1986). Details of the issues covered are provided in the sample questionnaire
in Appendix 2.



33

SELECTION OF STUDY AREAS

The questionnaires were administered to farmers, headmen and keymen in selected
keyman areas within six provinces. The aim was to compare the situation in areas where the
farmer self-help worm control program was well established with areas where it was relatively
new and areas where the program did not yet exist. In the last case, this would provide an
assessment of such matters as the level of knowledge of farmers concerning parasitism in
the north-east in the absence of a control program for parasitism.

In subsequent discussion of results, the four provinces in which the program was
functional at the time of the study are referred to as the "program provinces"®. Those which
had been in the program for three years at the time of the study are referred to as "three
year program provinces" and those which had joined a year before the study are called
"one year program provinces".

The other two provinces, which at the time of the study were designated to be the next
to join the program, are identified as the "non-program provinces".

Selection of Provinces

The provinces which were selected to meet these criteria had to be drawn from a short
list of choices, and the ones chosen were considered to represent the situation as broadly
as possible across the region, and to have no atypical features. The province names and the
abbreviations which are used throughout the thesis to represent them are as follows:

1. Mahasarakam (MK) and Surin (SR), provinces which joined the program in 1984.
2. Khon Kaen (KK) and Loei (LE), provinces which joined the program in 1986.
3. Udornthanee (UD)and Kalasin (KS), provinces which are to join in the future.

The location of these provinces is shown in Figure 3.1.

Selection of Keyman Areas Within Provinces

Within each program province, four keyman areas were selected as study sites. Two
were chosen to be "high adoption" keyman areas and two "low adoption” keyman areas.
Adoption of the program was measured for this purpose by the only realistic indicator - the
scale of drug sales achieved in the recent past by the particular keyman. Provincial Livestock
Officers keep records of all drugs for the program dispensed to each of the keymen, so these
records plus local knowledge of the areas were used to select areas in which the keyman
had achieved sales in the highest quartile of the range (high adoption) or the lowest quartile
(low adoption). The selection criteria were explained to the PLO of each province, and
selection was then carried outbythe PLO in consultation with the DLO for the particular area.
It was necessary to ensure that study areas were accessible by road and that there were no
unusual circumstances either about the area or about the reason for drug sales being at the
extreme ends of the range, but apart from these limitations, selection was as far as possible
random.

Selection of Interviewees Within Keyman Areas

Once a keyman area had been chosen for inclusion in the study, the DLO was asked to
arrange for the selection of interviewees in each area. As explained in more detail below,
this involved choosing villages within the keyman area which met defined criteria about
distance from the keyman’s own village, and then selecting a random sample of two farmers
within each village. This was done by contacting the headman of each village, explaining
that astudyconcerning the farmer self-help worm control program was being conducted, but
without explaining in any more detail the objective of the study or the fact that high and low
adoption areas were being compared. The headman was requested to randomly select two
farmers and ask them to come for an interview at the designated time. Headmen were asked
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not to select close associates, but rather to choose in an appropriate random way. The
headman was also asked to participate, and to arrange for the keyman to be interviewed if
this was a village in which a keyman lived. All reasonable efforts were made, therefore, to
ensure that respondents were representative of the overall views of the farmers of the area,
and no evidence emerged in the interview process or the analysis of the data to raise
questions about the adequacy of the method of sample selection. Given the fact that no
central sampling frame exists from which a sample could have been chosen completely
objectively, and that in any case that may have proved unsatisfactory because of local factors
unknown to the research workers, the method used seems to have worked satisfactorily
under Thai circumstances.

The selection of two farmers per village was based on experience in Phase 1, together
with the practical need to keep the number of interviewees per village low enough that
adequate coverage of a number of areas could be achieved within the time and cost
constraints of the study. It had been found in Phase 1 that there was only a modest amount
of variation within villages, as distinct from the much larger variation in response between
villages, depending on location in relation to the keyman and other factors. As well as the
four farmers, the headman of each village was himself asked to participate. This was
because the headman is involved in most activities in the village, and would for example
normally arrange any meetings at which the keyman might speak about the program.
Therefore it was considered that the headman would provide an "informed" interviewee,
against which the responses of other more "typical" farmers could be compared. Since the
village headman is always himself a farmer, this made a total of three farmers per village in
the sample.

Composition of the Final Sample of Interviewees

Using these criteria described above, specific areas were chosen for interview. This was
carried out in two phases, since before the study started it was unclear what difficulties
might arise in the selection and interview process, and how many farmers would be required
in order to obtain a representative sample of a village and a keyman area. The composition
of the total sample interviewed in the course of the study in phase 1 is shown in Table 3.1.



35

Table 3.1 Distribution of areas and farmers interviewed in phase 1

Province Years in Adoption Area Number of F/VH/KM
program levels interviewed
Borabue 37 20 1
High
Payakhapumpisai 39 21 1
MK 3
Gosumpisai 40 20 1
Low
Chiengyuen 42 21 1

158 82 4

Total 244

F = Farmers
VH = Village headmen
KM = keymen

Operation of Survey in Phase 1

The field work for the overall survey was carried out between March and July 1987
(Appendix 3). Mahasarakam province was selected as the location for phase 1 of the survey,
carried out during March-April 1987. Four keyman areas (all in different Tumbons) were
studied - two high adoption areas and two low adoption areas. Overall 158 farmers, 82
village headmen and 4 keymen were interviewed in the four areas, making a total number of
244 interviews. Diagrammatic maps of the areas and specific villages in which farmers were
interviewed are shown in Appendix 4.

Interviewing was carried out by four people who worked as a team, all interviewing people
in different parts of a village at the same time. A period of training in the administration of
the questionnaire was given before interviewing commenced, and review sessions were held
daily after interviewing had been completed, to ensure that all interviewers were completing
questionnaires identically. All interviewers were people withdirect knowledge of the subject
matter of the questionnaire, and all were native Thai speakers familiar with the variety of Thai
spoken in villages in the north-east.

Mahasarakam was selected to do the field survey in phase 1 for the following reasons:

1. Mahasarakam was one of the first two provinces to join the program, and thus had
participated for three years. It was therefore believed that keymen and farmers would
have accumulated enough experience of the program and its operation to provide an
informed assessment, and to give a sound appraisal of the number of farmers who should
be interviewed inthe remaining provinces in orderto adequately represent the population.
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2. The questionnaire forms would be well-tested by use on a large population in a small
number of localities, and any defects would become clear. The survey form could then
be reviewed and any slight modifications could be made to improve clarity if necessary,
before commencing interviewing in five further provinces in phase 2.

3. By using fourinterviewers who worked simultaneously in each area, four different insights
into the problems of administration of the questionnaire and interpretation of results could
be obtained. This helped greatly in identifying ambiguities and other small difficulties im-
mediately, and reaching a solution before any further interviews were undertaken.

4. The province is close to the NE-VRDC, and this made it easier to take a team of
interviewers to the area to complete the large interviewing task required in Phase 1.

The plan for this stage of the study was to interview about two farmers and the keyman
in each of about twenty villages spread all through each keyman’s area. This would normally
mean that virtually all villages under his care would be covered. The aim was to determine
if distance or other factors which vary between villages appeared to be important in
determining adoption rate, so that a decision could be made about the number of villages
which needed to be studied in Phase 2. The aim was to reduce the number of people who
had to be interviewed per area in Phase 2, without losing valuable information about factors
influencing adoption of the program.

The areas chosen for investigation are shown in Table 3.1.

Assistance from the PLO in Mahasarakam and the DLOs was officially requested to make
necessary arrangements prior to the actual survey activities. Details were given on how to
arrange appointments in the villages. Field interviews were performed by two survey teams
comprising two investigating officers from the NE-VRDC. Individual team members were
familiar with the survey methodology. The target given for each interviewer to be achieved
per day was to conduct interview with four farmers and two village headmen. Therefore, 24
interviews were performed by two survey teams per day. By that time, a Panacea data file
had been developed for entry and analysis of data gathered in the questionnaires.

Operation in Phase 2

In phase 2 which took place between May and July 1987, interviewing was extended to
five additional provinces:

1. Surin, which had operated the program since 1984;
2. Khon Kaen and Loei, which entered the program in 1986;
3. Udornthanee and Kalasin, which were not yet in the program.

The field survey commenced about 2 weeks following the official arrangement with the
PLOs of those provinces. A modified questionnaire, covering only those aspects which are
relevant to farmers in the two provinces which have not yet joined the program, was
developed from the standard questionnaire for use in Udornthanee and Kalasin. This made
it possible to compare directly their knowledge and attitudes withthose of farmers in the four
participating provinces.

Two "high adoption" and two "low adoption" keyman areas were selected for study in each
participating province. In the other two provinces (non-program provinces), four Tumbons
were chosen randomly per province to participate in the study. Equivalent samples of

' Panacea Database Management System, Pan Livestock Ltd., 24 Albert Road,
Caversham, Reading, U.K.
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farmers and headmen were interviewed but, of course, no keymen could be included. All
interviews during Phase 2 were performed by one interviewer.

In the three program provinces (Surin, Khon Kaen and Loei), interviews were conducted
with the keyman, the village headman and two farmers from his own village. Interviews were
also conducted with the headman and two farmers of two additional villages. Based on
findings in Phase 1, it was considered that two additional villages was sufficient, and that
distance from the keyman's village appeared to be the most important variable determining
his effectiveness in a particular village. Therefore one of the villages was selected because
it was located less than 2 km from the keyman’'s village, and the other because it was more
than 2 km from the keyman's village. Although this division was arbitrary, it represented
approximately the dividing line between "easy" travelling distance and a distance that would
require either transport by vehicle or special effort for the keyman to extend his efforts that
far. The distances between the keyman’s village and the other studied villages in the
program provinces was judged by the DLO following the recommendation of the interviewer,
in order to select the villages for the study. It can be seen that the focal point represented
by the keyman’'s village was used to select certain villages from those available for study
(Appendix 4).

The design for Phase 2 meant that there were 10 interviews per keyman area (6 farmers,
3 village headmen and 1 keyman), 40 per program province (24 farmers, 12 village headmen
and 4 keymen). Hence the total was 120 for the three program provinces studied in Phase
2 (72 farmers, 36 village headmen and 12 keymen).

In the two non-program provinces, a similar selection system was used, choosing four
"focal" villages in each province as if they had a keyman and interviewing in two nearby
villages chosen in the same way as for the program provinces. Since there were no keymen,
there were 9 interviews per Tumbon, 36 per province, 72 in total. Altogether 192 interviews
were conducted during this phase, compared with 244 in phase 1 and 436 interviews in total.
Maps of the areas in which interviews were conducted in Phase 2 are shown in Appendix 4.
The distribution of areas and farmers interviewed in phase 2 is shown in Table 3.2.



Table 3.2 Distribution of areas and farmers interviewed in phase 2

Province Years in Adoption Area Number of F/VH/KM
program levels interviewed
Prasart 6 3 1
High
Rattanaburee 6 3 1
SR 3
Chompra 6 3 1
Low
Chumponburee 6 3 1
Munjakeeree 6 3 1
High
Pon 6 3 1
KK 1 Phuphaman 6 3 1
Low
Nong song hong 6 3 1
Wang sa pung 6 3 1
High
Chieng kan 6 3 1
LE 1
Maung 6 3 1
Low
Phuruoe 6 3 1
- Na klang 6 3 0
- Bandung 6 3 0
ub 0
- Srithat 6 3 0
- Nong han 6 3 0
- Maung 6 3 0
- Kamalasai 6 3 0
KS 0
- Yang ta lad 6 3 0
- Sahassakan 6 3 0

120 60 12

Total 192
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DATA ORGANIZATION AND ANALYSIS

The survey questionnaires contained a very large amount of data, which had to be
prepared for analysis. All first-stage analysis and collation of results was carried out in the
Panacea database management system. To make it easier to analyze the data entered into
the Panacea datafile, most information was re-coded from the marked responses and Thai
text notes made by the interviewers into numerical codes. The code descriptions used for
farmer and keyman interviews are shown in Appendix 5. The area in which a particular
interview took place is also represented by a numerical code to facilitate data entry for those
items (Appendix 6).

The data obtained from the survey in questionnaire forms had been entered into Panacea
intwo datasets. The dataset for farmers and headmen was called "FARMER", and comprised
responses for 278 farmers and 142 village headmen. The dataset "KEYMAN" covered
responses from the 16 keymen (Phases 1 and 2).

To avoid the analysis becoming too voluminous and confusing, all responses from Phases
1 and 2 were analyzed together. To make this possible, villages in Mahasarakam (Phase 1)
were identified as either more or less than 2 kilometres from the keyman village, and then
the data was analyzed as a single unit. No evidence was found that this created any
problems with regard to analysis, but it is necessary to remember that there was a much
larger sample of both farmers and headmen for Mahasarakam than for the other five
provinces.

Before the data analysis, 50 (12%) randomly chosen questionnaire forms were checked
to determine whether each of the 230 answers entered in Thai on the questionnaire form had
been accurately transferred to English, and then to the numerical code which appears in the
Panacea dataset. This was to confirm the validity and reliability of the information obtained.
From 11500 question responses checked in the questionnaire form, only 7 (0.06%) ques-
tions were wrongly transcribed into the dataset. This error rate was considered to be very
low, so data analysis commenced.

The statistical analysis was carried out in Panacea, using principally cross-tabulation,
analysis of normal distribution statistics, and analysis of variance. The methods used have
been described for each section of the results in Chapter 4. The economic analysis was
carried out in the spreadsheet computer program, Quattro®.

2 Borland International. Scotts Valley, California
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CHAPTER FOUR

SURVEY RESULTS
INTRODUCTION

The survey of farmers and keymen, carried out as described in the previous Chapter, was
designed to provide detailed information on the understanding of parasitism and of major
animal health issues in provinces with and without the farmer self-help program, linked to
basic data about farming activity in each of the areas studied. The survey also provided
essential data for the economic analysis which follows from the study of adoption patterns.

The general results will be described first for the farmers and then for the keymen,
concentrating in the latter case on issues relating to their role as keymen rather than their
farming activities. Finally, findings for farmers will be compared between keymen areas,
contrasting the characteristics of farmers in high adoption and low adoption areas for the
parasite control program.

Village headmen have been included in the analysis of farmers because they are all farmers
and in most cases there was little point in treating them separately. In cases where the
difference between headmen and other farmers was likely to be of interest, the results are
reported in the section dealing with farmers, and the differences are pointed out.

FARMER SURVEY RESULTS

Farmer Characteristics and Farming Activities

Of the village farmers and headmen interviewed, 403 (96%) were males and 17 (4%) were
females. The 17 females were all heads of households, and their farming activities were
similar to those of the men interviewed. Because very few women were interviewed, and
there were no grounds in the interview results for considering males and females separately
in this study, further results reported here will combine the data for males and females.

The average age of farmers in the survey was 46 years, and their age distribution is shown
in Table 4.1. It can be seen that the highest frequency was between 40 and 49 years
(39.5%). The second largest group of farmers was between 50 and 59 years (31.6% of the
total). The youngest farmers interviewed (between 20 and 29 years) comprised only 5.5%
of the population studied.

Information was collected from headmen on the population of the villages in which the
survey was carried out. The average human population of the study villages was 638, the
buffalo population was 181, and the cattle population was 86. The mean number of families
per village was 121, and the mean number of people in each family was 6.3. The family sizes
in the six study provinces are shown in Table 4.2. The distribution of family sizes is shown
in Table 4.3. Each family owned on average 5.6 hectares of land, 2.99 buffalo and 1.89 cattle.
It can be seen from the Tables that variation among the provinces in mean values for these
demographic indices was not large - the broad characteristics of the human and animal
populations making up a single "typical” village and "typical" family unit do not differ greatly
between one province and another within the region. However this similarity in mean values
of course masks substantial variation between villages within each individual province.
Nevertheless, it does mean that strategies for developing animal health services for the
region can be built around a regional model of the type of village being served, which can
be used for planning purposes as typical of the region, not just of a single province.



Table 4.1 Age distribution of 420 farmers
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Province 20-29 30-39 40-49 50-59 60-69 >70 Total
years years years years years Years
MK 14 41 97 78 9 1240
(3.3%) (9.8%) (23.0%) (18.6%) (2.1%) (0.2%)
SR 5 7 14 9 1 -36
(1.2%) (1.7%) (3.3%) (2.1%) (0.2%) (0.0%)
KK 1 10 10 14 1 -36
(0.2%) (2.4%) (2.4%) (3.3%) (0.2%) (0.0%)
LE 1 8 15 9 3 -36
(0.2%) (1.9%) (3.6%) (2.1%) (0.7%) (0.00%)
ubD - 4 20 10 1 136
(0.00%) (0.9%) (4.8%) (2.4%) (0.2%) (0.2%)
KS 2 7 10 13 4 -36
(0.5%) (1.7%) (2.4%) (3.1%) (0.9%) (0.00%)
Total 23 77 166 133 19 2420
(5.5%) (18.4%) (39.5%) (31.6%) (4.3%) (0.4%)
Table 4.2 Family sizes in the six study provinces
Province Number of Number of Number of Number of
villages families/ vill- people / vil- people per
interviewed age lage interviewed
family
MK 82 106 585 6.4
SuU 12 100 543 6.3
KK 12 112 574 6.4
LE 12 169 873 6.0
ub 12 122 588 6.2
KS 12 117 667 6.6
Average 121 638 6.34

MK = Mahasarakam SR = Surin

KK = Khon Kaen

LE = Loei

UD = Udornthanee KS = Kalasin



Table 4.3 Ownership of land and large ruminants by families
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Province Number of Area owned Buffalo Cattle
families (hectares) owned owned
interviewed

MK 240 6.1 3.0 1.5

SR 36 4.5 2.8 1.0

KK 36 6.1 3.1 1.6

LE 36 4.5 2.2 3.8

uD 36 6.6 3.4 1.0

KS 36 5.6 3.5 2.6

Average 5.6 3.0 1.9

Table 4.4 Number of buffalo and cattle per village in 1985

and 1986.

Province Number of Number of Number of Number of
buffalo 1985 cattle 1985 buffalo 1986 cattle 1986

MK 186 90 181 89

SR 231 77 233 79

KK 155 47 156 50

LE 103 187 102 189

ubD 206 37 211 44

KS 200 65 200 65

Average 180 84 181 86

The buffalo and cattle populations one year earlier (1985) were reported by village
headmen to be 180 and 84 respectively (Table 4.4), so there had been little change in this
number over the yearpriorto the survey. This may reflect either precise equilibrium between
feed availability and the number of large ruminants, or else (if adequate feed supply for larger
numbers is assumed) difficulty in expanding the animal population to meet the increasing

demand as described in Chapter 1.
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Cropping Activities

All except one of the farmers interviewed considered rice growing to be their most
important farming activity, but 99% had other income-earning activities as well. Table 4.5
shows the extent to which various farming and off-farm activities are undertaken by the
village farmers. Ninety four percent undertook animal raising, while 59% undertook cropping
activities other than rice growing, and 5.2% were involved in off-farm activities.

The differenttypes of cropping activities other thanrice areshownin Table 4.6. The most
important cropping activity was tapioca planting. Farmersin 5 of the 6 provinces studied had
a large area of tapioca planted. Khon Kaen province was however the most important
tapioca-planting area. From the results it can be seen that 72.2% of the cropping activities
of farmers in Khon Kaen were tapioca. Kenaf was seen to be the second most important
crop.

Kenaf was grown by farmers in all provinces other than Kalasin. Udorn was the only
province where sugar cane was cultivated, and Mahasarakam was the sole area where
tobacco was grown. Cropping activities represented 71.3% of total farmer income, as shown
in Table 4.7.

Table 4.5 Percentage of farmers undertaking farming and other activities

Province Animal rais- Rice plant- Cropping Off-farm

ing ing qther than activities
rice

MK 95 99.6 53.0 17.1

SR 97.2 100 31.0 -

KK 88.8 100 83 8.3

LE 86.1 100 100 5.6

ub 100 100 61 -

KS 97.2 100 64 -

Average 94.0 99.9% 59.3 5.2

Livestock activity

Income from animals comprised 4022.5 baht (US$ 160.9) from buffalo sales, 1910 baht
(US$ 76.4) from cattle sales, and 787.5 baht (US$31.5) from sales of other livestock. Cash
income from non-ruminant livestock comes principally from pigs and horses, since both of
these species are actively traded. Poultry, which comprise a major part of the livestock
activity of almost all village families, are used almost entirely for home consumption. Their
significance is therefore greatly understated in data which deals only with cash income.
Howeverthere are problems in easily estimating poultry consumptionthrough a survey of this
type, and other data would be needed for the purpose. Total income from animals in this
study was 6720 baht (US$ 268.8), or 27% of the total income, and appears to represent a
similar proportion of total income to the figure of 31% reported by Prapertchob et al (1983).

As far as costs of livestock management were concerned, direct costs were small. Across
the 6 provinces, farmers in 1986 spent an average of 6 baht on artificial insemination, 41 baht
on medicine, 11 baht on supplemental feeding and 52 baht on materials for animal handling,
including rope and cattle yard repairs.
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The other potential cost associated with livestock management was the expense of hiring
buffalo for paddy preparation and other draught functions. Only 9% of farmers who were
interviewed had hired buffaloes for working during the last year. Of this group, 45%
hired buffaloes for 2 to 3 months, 53% hired them for six months, and the remaining 2% hired
them for 9 months. Farmers hired working buffalo either because they had no buffalo (47%)
or did not have enough buffalo for working (34%).

The average hiring cost in 1986 reported by respondents was 1,005 baht/3 months. (US$40).
In comparison with income figures and the costs of managing buffalo, this is a very large
amount for a farmer to pay. It demonstrates the vital Importance of working animals to these
farmers, and the value of protecting their buffalo from disease so that they do not have to
hire replacement buffalo to meet their needs.

Total family income

The distribution of farming income per family derived from animals, crops and off-farm
activities is shown in Table 4.7. Total annual family income reported by farmers was 24,762
baht (US$ 990.69). Of this, the income from crops was 17,655 baht (US$ 706.2), or 71.3% of
total income which was similar to the figure of 69% reported by Prapertchob et al (1983).

Income from off-farm sources was relatively small, at 392.5 baht (US$ 15.7) which comprised
1.58% of total income.



Table 4.6 Types of cropping activities other than rice growing

Province No. of Tapioca Kenaf Sugar cane Tobacco Other crops
families

MK 240 45% 7.9% - 2.9% 5.8%

SR 36 - 25% - - 2.8%

KK 36 72.2% 16.7% - - 13.9%

LE 36 25% 2.8% s - 16.7%

uD 36 22.2% 19.4% 25% - -

KS 36 63.9 - - - -

Sy



Table 4.7 Farmer income per family (US$) derived from animals, crops and off-farm sources

i (€ Other Off-farm Annual
Province Buffalo Cattle rops . Sffstann Aonug)
804.7
85 390 80 66
MK 2282.7%) (10.5%) (48.5%) (10%) (8.2%) (100%)
- 658.12
83 24 550 1.12
S" (12.6%) (3.6%) (83.6%) (0.2%) (100%)
1125
135 696 47 5
KK f;z.s%) (12%) (61.9%) (4.2%) (0.4%) (100%)
167.4 626 3.4 23 915.3
- s(;15(.).54%) (18.3%) (68.4%) (0.4%) (2.5%) (100%)
- 1283
140 21 1087 35
wp (11%) (1.6%) (84.7%) (2.7%) (100%)
- 1158
221.7 26 888 22
S (19.2%) (2.2%) (76.7%) (1.9%) (100%)
15.7 990.69
160. 76.4 706.2 31.5
e (16329%) (7.7%) (71.3%) (3.2%) (1.6%) (100%)

Crops = Rice, tapioca, kenaf, sugar cane, maize and other crops

Other livestock = Poultry, horses and pigs

9%
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Off-farm activities of farmers are shown in Table 4.8. Farmers in only three of six provinces
(Mahasarakam, Khon Kaen and Loei) pursued off-farm activities, and only 46 heads of
households were involved in off-farm activities. These comprised work as labourers (38%),
as weavers producing local mattresses (30%), or as shopkeepers selling goods in their
village (24%). Miscellaneous categories made up the remaining 8%.

Table 4.8 Off-farm employment of respondents

Province Shopkeeper Driver Weaver Carpenter
MK 9 1 10 8

(22.0%) (2.4%) (24.4%) (19.5%)
KK - - 2 -

(66.7%)

LE 1 - - -

(50%)
Total 10 1 12 8

(24%) (0.8%) (30.5%) (6.5%)

Classification of Farmers by Degree of Acceptance of the Parasite Control Program

Most of the information gathered in the survey relates in various ways to the animal health
status of animals owned by the farmers, or to their views on a range of issues which reflect
their overall attitudes to the farmer self-help worm control program. In order to assess
factors influencing the adoption of the parasite control program in the keyman areas
investigated, it is first necessary to have some measure of the extent to which each of the
farmers interviewed has understood and adopted the principles and practice of parasite
control promoted by the keymen in the 4 provinces involved in the program (Mahasarakam,
Surin, Khon Kaen and Loei).

Within the questionnaire, farmers were asked in various ways about their awareness of the
existence of the program and its function, and about whether or not they had purchased
drugs from the keyman within the year prior to the administration of the questionnaire.

These two factors were used to develop a classification system which measured in a simple
but objective way the extent to which the individual farmer had become aware of the
program, and whether or not they were currently participating in it. Knowledge ofthe keyman
and his role as a source of drugs for controlling animal parasites was considered as correct
understanding of the program, even if the particular farmer did not comprehend the method
of administration of the overall program which gave the keyman access to drugs.

Farmers were classified into three mutually exclusive categories:

1. High acceptance ( had heard about the program, correctly understood its purpose, and
had bought drugs within the last year),

2. Medium acceptance (had heard about and understood the program, but had not used the
drugs in the program for at least a year), and
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3. Low acceptance (unfamiliar with the program and its relevance to them, and had never
used the drugs).

This classification is summarised in Table 4.9. From the answers given by each farmer to
the questionnaire, he or she was retrospectively classified into one of the categories. In
this way, farmers in the program provinces could be considered in an analysis by adoption
area (high or low, determined by an assessment of the keyman) and by program acceptance
(high, medium or low, determined by the response of the farmer to the work of the keyman).

Table 4.9 Farmer acceptance categories

Heard of parasite Knew keyman Drug purchased Degree of farmer
control program and his role from keyman in acceptance
1986

No No No Low(1)

No Yes No Medium(2)

Yes Yes No Medium(2)

Yes No No Medium(2)

Yes Yes Yes High(3)

No Yes Yes High(3)

Animal Health Problems

The animal health problem considered to be most important by veterinarians serving the
villages, buffalo calf mortality due to internal parasitism, was very familiar to farmers
interviewed. More than 65% reported as a major problem the large round worm (Toxocara
vitulorum) obstructing the alimentary tract and causing death in calves under six months of
age. Most calves affected by internal parasites suffered clinical signs of "white scours" or
undiagnosed diarrhoea. Poor calf condition due to parasitism is exacerbated in some areas
by inadequate nutrition. Furthermore, in the dry season calves suffer from skin disease
caused by the sarcoptic mange mite, which probably contributes to the high calf mortality.
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Farmers interviewed in the survey reported a fairly small list of diseases as causing non-
fatal calf illness. When asked what made calves sick in their village, 37% listed internal
parasites, 17% gave non-specific diarrhoea, 16% said malnutrition and 9% gave skin disease
as an important problem. This result is shown in Figure 4.1.

The causes of fatal calf illness in village calves as reported by farmers in this study are
shown in Figure 4.2. Of the farmers, 41% mentioned internal parasites as an important
problem, 14% mentioned malnutrition, 12% mentioned diarrhoea without identifying a likely
cause, and 33% mentioned various other causes. Internal parasites thus appear to be
regarded by farmers as the major causative problem in buffalo calf mortality.

Farmers are at least moderately concerned about calf diseases, since 21% routinely take
some form of preventive measures against them (Table 4.10). However whereas the
percentage of farmers in program provinces who took measures against calf disease was in
the range 22 to 31%, the percentage in non-program provinces was only 6 to 11%.

Int .parasite (37%)

Mo Inutrition C16%)

At 20955 Urknown  2%)
% f
N )
%
skin aisease (9%) N Bepresaton C14%0)
\i‘l‘*
o
R
%
Abnormalfties (3%)
Non-specific diarrnoea. (17%) Qrphalophlebitis (

Figure 4.1 Causes of Non-Fatal Disease in Calves

Bhannasiri (1970) stated that the most common diseases causing buffalo mortality are
haemorrhagic septicaemia in adults and gastrointestinal nematodes in calves. He expressed
the view that internal parasites were the main reason for the 30-40% mortality rate in buffalo
calves. Rufener (1971) stated that buffalo appeared to be more susceptible to some diseases
and other sources of loss than cattle, such as calfhood iliness and theft. He also believed
that losses reported by village farmers understated the actual effects on herd productivity.



Table 4.10 Extent to which farmers carry out disease prevention in calves
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Province No Yes Total
Mahasarakam 69.2% 30.8% 100%
166 74 240
Surin 75% 25% 100%
27 9 36
Khon Kaen 78% 22% 100%
28 8 36
Loei 69% 31% 100%
25 11 36
Udorn 89% 11% 100%
32 4 36
Kalasin 94% 6% 100%
34 2 36
Total 79% 21% 240
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Figure 4.2 Causes of Death in Calves

Causes of death in adult animals

From the survey result, in 6 provinces in the area interviewed, 43% of farmers considered
that there were important diseases which kill adult cattle or buffalo in their particular villages.
The major diseases reported by farmers as contributing to adult mortality are shown in Figure
4.3. Fifty seven percent of farmers considered that hepatic cirrhosis, associated with liver
fluke lesions in the liver, was a common fatal disease of buffalo and cattle. Sixteen percent
of farmers identified as a common fatal disease problems associated with feeding of tapioca -

either suffocation (from a form of tympany or bloat) or intoxication after animals ingested the
leaves or roots of fresh tapioca. Four percent mentioned the "tetanoid syndrome" described
earlier as an important cause of deaths in growing buffalo. Sixteen percent of farmers

reported that adult animals died from acute tympany, 2% mentioned severe emaciation and
5% mentioned unexplained deaths.
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Figure 4.3 Causes of Death in Adult Animals

Therefore, liver fluke was seen by farmers to be the single most Important cause of death
in adult animals, and they could therefore be expected to be favourably Inclined towards
using control measures against the disease.

Causes of non-fatal disease In adult animals

Over all 6 provinces, 73% of farmers mentioned diseases in adult cattle or buffalo In their
village which made them sick but did not normally kill them. Major diseases in adult animals
are shown in Figure 4.4, Foot-and-mouth disease (FMD) is still widespread in the northern
part of Thailand, and outbreaks occur sporadically throughout the North-east, especially at
the beginning of the rainy season. The Department of Livestock Development aims to spend
increased amounts on a vaccination campaign to eradicate this disease from the region and
the whole country in the near future. From the survey results, in 1986 31% of farmers inter-
viewed mentioned FMD as an important disease, 20% mentioned lameness, 20%
mentioned "tetanoid syndrome", and 19% mentioned skin disease (which mainly occurs in
the dry season). Ten percent of owners mentioned other miscellaneous diseases.
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Figure 4.4 Causes of Non-Fatal Disease in Adults

Action taken when animals die

When buffalo calves died in the village, 44% of farmers stated that they divided the carcass
among family and friends for consumption, 32% buried the whole carcass without examina-
tion, while 23% opened the carcass and then buried it. Ninety four percent of farmers in the
6 provinces have at some time investigated the cause of calf deaths by simple autopsies.
From examination of these dead calves, 89% of examining farmers concluded that severe
intestinal parasitic obstruction by Toxocara vitulorum was the cause of death. Thus itis clear
that parasitism is a very common cause of calf death, although it has to be accepted that
because of the ease of detecting impacted Toxocara it is likely that at least a few deaths due
to other less easily diagnosed causes will be attributed to parasitism. However the nature
of the survey made it impossible to make any judgment about the extent to which parasitic
deaths might be over-reported.

Farmer Knowledge Concerning Parasitism

In order to make an assessment of the level of knowledge of farmers concerning the
epidemiology of parasitism, they were asked a series of questions aimed at testing their
understanding of parasitic disease caused by Toxocara vitulorum and Fasciola gigantica.

Knowledge of nematodes obtainable by observation

For Toxocara they were shown examples of the parasite and asked to identify it. They were
then asked to explain where such a worm might be found. Finally they were asked to explain
the transmission cycle of the parasite in simple terms. For Fasciola they were asked a similar
series of questions, but as well as covering the parasite itselfthe questions also covered the
intermediate hostLymnaea rubiginosa. These parasites were chosen both because they are
the most important, and also because observant farmers could be expected to have some
knowledge of their identification from past experience. However they would not know the
epidemiology of the two parasites from experience, and questions on this subject would test
whether they had received any specific education on this topic. Keymen had received basic
training on this subject, and were taught to explain essential features of the epidemiology
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of the parasites to village farmers as part of their extension efforts. Questions on these
topics could therefore test whether farmers had received and retained this information.
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Figure 4.5 Farmer Knowledge of Nematode Parasitism in Program and Non-Program
Province

Figure 4.5 shows that 90% of farmers in program and 94% in non-program provinces can
identify Toxocara accurately, so the parasite is well-known to all the farming community
from examination of dead animals. Similarly 89% (program) and 94% (non-program) of
farmers could correctly identify where the parasite is found in the body. Figure 4.6 shows
that within the program provinces farmers with a high acceptance level for the program
showed slightly better knowledge of this information than those with lower acceptance level,
but the difference is too small to be of significance. Thus awareness of Toxocara is high, and
does not appear to depend on the operation of the parasite control program.
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Figure 4.6 Farmer Knowledge of Nematode Parasitism By Program Acceptance Level

Knowledge of nematodes dependent on extension activity

However, knowledge of the transmission and epidemiology of Toxocara is much poorer,
and demonstrates that keymen have not yet been very effective in making farmers aware of
the way in which the parasite is transmitted. In non-program provinces, no farmers at all (0%)
could provide a reasonable explanation of the transmission of the parasite, and only 8% and
7% of farmers in the one and three year program provinces could do so (Figure 4.5). It did
appear that keymen had made some effort in this direction, however, since within the
program provinces 14% of the high acceptance farmers could provide an adequate
explanation, whereas only 3% and 2% could do the same in medium and low acceptance
groups (Figure 4.6).

These results show that keyman training needs to be greatly strengthened in the area of
communication and emphasis on their educational role. However it also shows that farmers
will accept the advice and carry out the program on the basis of results achieved, rather than
depending on understanding as a basis for action, since 86% of farmers who had treated
their animals in the last year did so without even a rudimentary understanding of the life
cycle of the parasite against which they were taking action. In Chapter 5 possible action to
increase farmer understanding is considered.

Knowledge of trematodes obtainable by observation

Because the life cycle of Fasciola gigantica is more complex, farmers might be expected
to have even lower knowledge levels concerning the transmission of this parasite. The
majority of farmers recognized Lymnaea rubiginosa as a snail resident in dams and
watercourses in their area, because they see them frequently. In non-program area 92%
recognised the snail, and the same percentage could accurately identify its habitat. In three-
year program provinces the figures were 64% for both snail and habitat identification,
whereas in one-year program provinces they were 85% and 83% (Figure 4.7).
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Figure 4.7 Farmer Knowledge Concerning The Intermediate Host of F.gigantica in
Program and Non-Program Provinces
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Withinthe program provinces, high acceptance farmers had the highest level of knowledge
(73% correct on both issues) of Lymnaea and its habitat (Figure 4.8), but medium acceptance
farmers had the lowest knowledge levels.
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Figure 4.8 Farmer Knowledge Concerning The intermediate Host of F.gigantica by
Program Acceptance Level
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Comparing knowledge of farmers with respect to Fasciola between program and non-
program provinces (Figure 4.9), it can be seen that farmers in non-program provinces had
the highest recognition level for the parasite (78%) and awareness of where in the body it
is located (78%). Farmers in one year program provinces had better knowledge (69%
recognition and 71% knowledge of site) than did farmers in the three year program provinces
(61% and 59% correct respectively). It is likely that these differences in knowledge levels
with respect to both the snail and the parasite itself reflect mainly the differences in
prevalence of suitable habitats for the snail (and hence the parasite) among the provinces
and between the local areas chosen for study, since 78% of non-program farmers had seen
flukes in dead animals, compared with 51% in one-year program provinces and 46%in three-
year provinces. The physical geography of the provinces chosen for the study is such that

habitats are more widespread in the non-program provinces than they are in the program
provinces.
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Figure 4.9 Farmer Awareness of Fasciola gigantica in Program and Non-Program
Provinces

When considered in relation to program acceptance level within the program provinces,
slightly over 60% of farmers at all acceptance levels could identify Fasciola and accurately

explain its location in the body (Figure 4.10). Just under 50% in all groups had personally
observed the flukes in dead animals (Figure 4.10).
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Figure 4.10 Farmer Awareness of Fasciola gigantica by Program Acceptance Level

Knowledge of trematode parasitism dependent on extension activity

The percentage of farmers in high, medium and low acceptance groups who could explain
the role of the snail in fluke transmission was 11%, 3% and 0% respectively. As with the
nematode, knowledge of the life cycle was related to degree of involvement in the program,
but the proportion of farmers who had even an elementary understanding of the life cycle of
Fasciola remained very low. These results are shown in Figure 4.8.

However no farmers at all in non-program provinces had knowledge of the role of Lymnaea
rubiginosa in the epidemiology of liver fluke (0% correct answer), whereas 1% of farmers
knew in one-year program provinces and 6% in three-year program provinces. The results
are shown in Figure 4.7.

Farmer awareness of subclinical parasitism and its effects

The other area of farmer knowledge covered in the questionnaire was their awareness of
the relationship between parasitism and adverse effects on animal performance, particularly
at the subclinical level. This is a difficult area to evaluate because of the need to frame
questions which do not lead the farmer to give the preferred answer by guessing, yet are
specific enough to get at the matters of interest. Questions 66 to 73 in the farmer
questionnaire (Appendix 2) were intended to investigate this general area.

Farmers were asked to describe the effects which worm infestation has on calves. Eighty
nine percent of farmers in both one and three year program provinces could do so
accurately, compared with 84% in non-program provinces. This difference was not
statistically significant. When program province farmers were classified by acceptance level,
94% of high acceptance farmers understood the effects of worms, compared with 83% for
medium and 87% for low acceptance farmers. This difference between categories is
statistically significant. Ninety one percent of farmers in the 6 provinces believed they were
able to identify calves with parasite burdens by the clinical signs they show, with non-
significant differences between the three stages of program development. Within the
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program provinces 92% believed they could distinguish calves affected by worms from those
which were not, with no significant differences between acceptance levels. Sixty eight
percent of farmers used loss of appetite and condition to detect parasitised calves, while
scouring was the primary criterion used by 20%. Two percent used direct detection of worms
passed in faeces, 4% used abdominal pain, 2% the occurrence of convulsions, and 3% used
a combination of findings from those described. Farmers in the program provinces at
different acceptance levels conformed closely to this overall pattern, with no marked
differences between acceptance levels in the methods used to detect parasitism.

Farmers were also asked whether they thought most animals have worms in them, or only
some. This question was intended to assess whether farmers recognised the possibility of
subclinical parasitism, in that calves could have worms yet appear perfectly normal. Overall,
44% of farmers believe that most animals have parasites, whereas 56% believe that a smaller
proportion have them. The three categories of province had similar results, and differences
between them were not statistically significant. An unexpected finding was that only 35% of
high acceptance farmers thought most animals were affected by worms, compared with 46%
in medium acceptance and 55% in low acceptance groups. This difference was significant
(Chi-squared = 11.4, P<0.01). In retrospect, the question may have been understood to
relate to treatment, high acceptance farmers believing that their animals were not parasitised
because they had been treated. If this is not the case, then low acceptance farmers are more
aware of the nature of parasitic infestation than higher acceptance ones, and again the
extension effort of keymen would have to be judged much less successful than their
promotion of the use of anthelmintic. However if the question meant different things to
farmers according to whether or not they used anthelmintic, then the answers are difficult
to interpret. The findings for this question must therefore be interpreted with considerable
caution.

Treatment and Prevention Practices for Parasitic and Other Diseases

As a further test of understanding of parasitism and its control, respondents were asked
whether they take any measures to prevent calves becoming ill with worms. In non-program
provinces 8% take measures, in one year program provinces 26% and in three year program
provinces 30% take preventive action (Table 4.10). In program provinces, 50% of high
acceptance farmers say they take preventive action, compared with 21% of medium and 12%
of low acceptance farmers (Table 4.11).

Table 4.11 Calf parasite prevention practised by farmers at different acceptance levels

Acceptance Yes No Number of

of observations
farmer
High 50.4 49.6 139 (100%)
Medium 21 79 76 (100%)
Low 12 88 133 (100%)

If farmers stated that they took preventive measures, they were also asked what form
these took. The results classified by acceptance level are shown in Table 4.12. Among high
acceptance farmers, 53% stated that they treated calves preventively by dosing them with
anthelmintic at recommended ages, rather than just when they appeared parasitised, and
39% said they dosed calves preventively in accordance with the recommendations of their
keyman, which would amount to the same procedure. A further 3% dosed their calves
preventively in accordance with the advice of the district livestock officer. Hence a total of
95% of high acceptance farmers followed the recommended program as a prevention
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approach. The remaining 5% used herbal methods (3%) or magical1 methods (1%) for
prevention, and anthelmintic only for therapy of clinically parasitised calves.

In contrast, among the very small humbers who used any form of preventive measures,
37% of medium acceptance and 44% of low acceptance farmers chose herbal or magical
approaches, and only 63% and 56% respectively of the two groups stated that they used the
recommended anthelmintic dosing program or the advice of the keyman or DLO as their
prevention method (Table 4.12). Moreover no farmers in these two groups had used
anthelmintic on their calves in the previous year, so their statements were ones of principle
rather than recent practice. The numbers are low because few farmers in these acceptance
levels claimed to use prevention methods.

Table 4.12 Methods of farmer prevention for worm infection

Accep- Timed DLO'’s Keym- Herbal Magic Total

tance worm- sug- an's med.

of far- ing ges- sugg-

mer tion estion

High 53% 3% 39% 3% 1.4% 100%
37 2 27 3 1 70

Mediu- 38% 19% 6% 31% 6% 100%

m 6 3 1 5 1 16

Low 44% 6% 6% 44% - 100%
7 1 1 7 16

Farmers were also asked whether it is worthwhile giving anthelmintic to calves which have
worms but appear healthy. In non-program provinces 6% said yes, compared with 22% in
one-year and 33% in three-year program provinces. When acceptance level is considered,
51% of high acceptance farmers thought it would be worth treating such animals, compared
with 16% of medium acceptance and 17% of low acceptance farmers (Table 4.13). Thus
slightly over half of the farmers who have accepted the advice totreat their animals and have
carried out treatment during the last year agree that it is worthwhile treating subclinically
affected animals. Although this is a much higher proportion than for the lower acceptance
levels, it shows that there is still considerable scope to reinforce with the farmers the

! Magical methods are defined for this purpose as those where the procedure followed
does not involve the use of any ingredient which could be rationally expected to have a
therapeutic effect, even one as yet unidentified. One common example in the study area is
blowing steam generated from pouring water on to hot metal on to the part of the animal
affected by a disease. Another is the use of a red cloth tied around the neck of a newborn
calf to prevent disease from affecting it.
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importance of subclinical parasitism to their animals. Traditional treatments? were widely
used, even by the high acceptance farmers.

Table 4.13 Extent to which farmers use preventive treatment for parasites in buffalo calves,
classified by length of time in program and acceptance levels

Duration of pro- No Yes Total

gram

One year 77.8% 22.2% 100%
(72)

Three years 67.4% 32.6% 100%
(276)

Acceptance lev- No Yes Total

els

High 49% 51% 100%
(139)

Medium 84% 16% 100%
(76)

Low 83% 17% 100%
(133)

EFarmer Action When a Calf Became Sick Prior to the Program

One of the points of interest in the study was to determine the extent of changes in the
action taken by farmers when one of their animals became ill with a possible parasitic
disease, as a result of introduction of the farmer self-help parasite control program.

Farmers were therefore asked what action they would take now, and what they would have
done if faced with the same problem five years earlier. If they had changed their approach,
they were asked the reason for the change.

Prior to the commencement of the program, 58% of farmers in the four provinces which
subsequently joined the program used traditional village treatments, either herbal remedies
or drugs such as antibiotics or vitamins obtained through local suppliers, 8% said they would
have asked for advice from the DLO, 13% said they would go to a local chemist for a suitable
drug, 4% would use magical methods, and the remaining 17% would use miscellaneous
alternative methods. These results are summarised in Figure 4.11. When all six provinces
are considered (Figure 4.12), the results are generally similar.

2 Traditional treatments are those used by farmers themselves when animals were
severely affected by diseases, including but not limited to parasites. Antibiotics and vitamin
injections were the drugs most farmers used for treatment. Herbal remedies were also used
by farmers in remote areas for animal treatment, and animal deaths may frequently occur
from these treatments.
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Earmer Action When Adult Animals Became Sick Prior to Commencement of the Program

Before the program commenced, when adults were sick, the percentage of farmers using
traditional treatment across the 6 provinces was 53%, 17% bought drugs from the chemist,
12% sought help from the DLO, 5% used magical methods to solve their animal problems,
and 13% gave miscellaneous responses. These findings are shown in Figure 4.13.

Figure 4.14 compares the sources of advice used by farmers at each of the three program
acceptance levels in deciding on treatment of adult stock in the time before the program
started.

Low acceptance farmers were more likely to have used a chemist or the DLO as their source
of advice than the high or medium acceptance farmers, and hence were less likely
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Figure 4.11 Sources of Treatments Used for Sick Calves Prior to the Program, for
Provinces Which Subsequently Joined the Program
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Figure 4.12 Sources of Treatment Used for Sick Calves Prior to the Program, for all Six
Provinces
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to rely on traditional treatment. A small number of farmers already used as a source of
advice the farmer who later became the program keyman.

Current Sources of Advice to Farmers Concerning Treatment of Sick Animals

At the time of the survey sources of advice had changed substantially, as shown in Table
4.14. Forty percent of farmers now sought their advice from the keyman, and a further 30 to
40% from the DLO, who appears to have gained considerably in public recognition in
comparison with the situation five years earlier. In the non-program provinces the chemist
(28%) and the DLO (56%) account for most of the advice.

When program province farmers are considered by acceptance level (Table 4.15), the
keyman has become clearly the dominant source of information for high acceptance level
farmers, advising 78% of this group. Since a further 15% would go to the DLO, the official
veterinary service would advise 93% compared with 5% five years earlier, leaving only 7%
of high acceptance farmers who would now use alternative sources. Medium acceptance
farmers would predominantly use the DLO (54%), with the keyman coming second (31%).

Thusthe official veterinary service (takentoinclude the keyman as one of its components)
is now acting as the source of advice for 85% of medium acceptance farmers, compared with
10% five years earlier (Table 4.15). Low acceptance farmers appear to rely more on other
sources for their advice, but still 55% would now go to the DLO and 1.6% to the keyman,
compared with 16% prior to the program. Low acceptance farmers appear to be people who
make much greater use of the chemist - both now (19%) and five years ago (22%).
Involvement of local chemists in the program in some form may provide a mechanism for
getting sound advice to the farmers who have been relatively untouched by the program in
its present form. Alternatively, continuing use by low acceptance farmers of the chemist
may reflect simply their difficulties in using the keyman for one reason or another, and
changes with respect to numbers and selection of keymen may result in these farmers
becoming more involved in the program. At least they are predominantly using trained
sources of advice, rather than people who lack any understanding of the epidemiology and
control of parasitism.



Table 4.14 Sources of advice currently used by farmers for treatment of calves, classified by province group

Time in Don’t need Keyman Chemist DLO Herbs Others Total
program any advice
One year 2.9% 40.5% 21.7% 30.4% 3% 1.5% (100%)
69
Three 5.3% 39.1% 8.4% 40.3% 1.1% 5.8% (100%)
years 263
Non- (100%)
program 11.1% - 27.8% 55.6% - 5.6% 72
province

L9



Table 4.15 Sources of advice used by farmers to treat sick calves, classified by level of acceptance of the program

Accept- Don't need Keyman Chemist DLO Herbs Others Total

ance of any advice

farmer

High 0.7% 77.5% 4.4% 15.2% 0.7% 1.4% (100%)
332

Medium 2.9% 31.4% 10% 54.3% - 1.4% (100%)
70

Low 10.5% 1.6% 19.4% 54.8% 3.2% 10.5% (100%)
124

89
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Farmer Knowledge and Attitudes Concerning Keymen

The source to which farmers in different province groups said they would go to buy drugs
to treat a sick calf is shown in Table 4.16. It can be seen thatthe keyman provides drugs to
about 40% of farmers, the DLO to about 30% and the chemist to about 25%.

Table 4.16 Sources of drugs for animal treatment used by farmers in program and non-
program provinces

Time Village Key- Chem- DLO Never Total

i n head- man ist ad -

Prog- man mini-

ram stered

One - 42.0% 26.0% 29.0% 3.0% (100%)
year 69
Three 0.8% 38.4% 24.3% 33.8% 2.7% (100%)
years 263
Non - 1.4% - 40.0% 58.0% - (100%)
prog- 2
ram

prov-

ince

When considered in relation to acceptance level, 76% of high acceptance farmers said
they would go to the keyman to buy drugs to treat a sick calf, compared with 31% of the
medium and 2% of the low acceptance farmers. This difference is significant (P <0.01). This
result is shown in Table 4.17. However those farmers who did not use the keyman went
instead to either the DLO or the local chemist, so provided they both supply information
which is similar to that provided by the keyman, the right information will get through to the
farmer.

Table 4.17 Sources of drugs for farmers, classified by level of program acceptance

Accep Village Key - Chem- DLO Never Total

tance head- man ist a d -

of far- man mini-

mer stered

High - 76.1% 10.8% 13.0% - (100%)
138

Mediu- 1.4% 31.4% 17.1% 47.0% 3.1% (100%)

m 70

Low 0.8% 2.4% 44.4% 46.8% 5.6% (100%)
124

The opinion on a keyman’s activity held by high and medium acceptance farmers can be
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The opinion on a keyman'’s activity held by high and medium acceptance farmers can be
seen in Table 4.18. Ninety nine percent of the high acceptance farmers had seen keymen
visit their village, 96% had talked with the keyman about the program, and (by definition) all
high acceptance farmers interviewed had boughtdrugs from the keyman, either adeworming
drug for calves, or treatment for adult animals against liver fluke. Ninety percent of farmers
knew that keymen talked to others as well about the program, 79% considered that their
keyman gave correct advice concerning parasite control, and 84% followed the keyman's
recommendation. It is notable that medium acceptance farmers had much lower opinions
of the keyman's effectiveness in all respects. In part this will be because they were in
different villages where the keymen had put less effort, but it probably also reflects a
difference in attitude. Low acceptance farmers could not answer these questions since they
did not know about the program.

Table 4.18 Farmer opinion on keyman's activity

Visited Talked Sold Talked KM Fol- Total
village on drug to oth- gave lowed

pro- to me ers good KM

gram advice advice

High acceptance

99.3% 96.4% 100% 89.9% 79.0% 84.2% 139

Medium acceptance

84.7% 59.7% 0% 50.0% 13.9% 2.6% 76

Interaction of Village Headman with Keyman

In general it might be expected that the village headman and the DLO would be the
people who most of the effective keymen would ask for help in arranging meetings in either
their own or other villages. During the meeting, keymen would explain the program and
answer questions from farmers about the parasite control program. This can help farmers
understand the program. If the village headmen were instrumental in arranging meetings for
keymen, it would be hoped that they would be more fully informed on the program than
ordinary farmers. However that does not seem to have been the case with regard to asp-
ects of the program investigated. Table 4.19 shows the acceptance levels for farmers and
village headmen separately, and it can be seen that the percentage of headmen classified
as high acceptance is equal to that for other farmers. However the percentage of medium
acceptance headmen is 33%, compared with only 16% in this category for other farmers. As
a result, the number of low acceptance headmen is much smaller than for other farmers. The
reason for this appears to be that high acceptance is defined in terms of buying drug from
the keyman. Yet 47% of headmen obtained their drug supplies direct from the DLO rather
than from the keyman, presumably because they knew him personally and may have obtain-
ed their supplies on preferential terms, whereas only 26% of other farmers went direct to the
DLO. This will distort the acceptance figures for the headmen, and give a false impression
that they have an acceptance level no better than other farmers. It appears that they do
use the program, but many obtain their supplies higher up the distribution chain. Thus the
number of true "high acceptance" farmers would be substantially increased if this group was
added in.
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Table 4.19 Acceptance levels for village headmen and other farmers

Acceptance Farmers Village headmen Total

levels

Low 43.5% 28% 38%
100 33 133

Medium 16% 33% 22%
37 39 76

High 40.4% 39% 40%
93 46 139

Total 230 118 348

Reasons why farmers did not use the keyman

The reasons why farmers did not follow their keyman’s recommendations is shown in Figure
4.15. It can be seen that 46% of them reported that they had not had sick animals, and as
described above many of them did not consider it necessary to treat animals under these
conditions. Twenty five percent of farmers were unaware of the program, 8% had no adult
animals, 14% had no calves, 1% preferred traditional treatment, and 6% had other reasons.

Animal never been sick (46%)

Don 't trust keymen (2%)
No money (1%)

Too far (2%) / (X TZRH
f AR RS PN
Don't Iike keyman (1%) : T %«:
P &S s oy
R S
b, b
* NO calf (14%)
e L
/& 4 iz
Unaware of program (25%) LR ol \i Trad.med.preferred (1%)
SN

No adult animal (B%)

Figure 4.15 Reasons Why Farmers Did Not Use Keyman
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Six percent of high and 44% of medium acceptance farmers mentioned thatthe keyman was
so busy with other work that he did not have much time to work as a keyman. Ninety six per-
cent and 33% of high and medium acceptance farmers believed what the keymen told them
and used the drugs he provided. Those who believed the keymen but had no money to buy
drugs were only 2% of high and 2% of medium acceptance farmers. Only 1% and 29% of
high and medium acceptance farmers could not get drugs from the keyman. Those who th-
ought no treatment was necessary comprised 18% and 53% of high and medium accepta-
nce farmers. This result is shown in Table 4.20.

Table 4.20 Farmer opinion on their keymen (KM) by acceptance levels

Farmer Too busy Believed Believed Can’'t No treatment Total
acceptance for KM KM and but no get needed
work used drug  money drug
High 6.5 96.4 2.2 1.4 18 139
Medium 44.4 33.3 2 29 53 72
211

Farmers were asked about problems of obtaining drugs from the keyman. Forty four percent
of high and 20% of medium acceptance farmers who reported difficulties in buying medicines
for their animals said thatthey had not enough money to buy drugs; 12% and 30% mentioned
that it was difficult to contact the keyman when they needed to buy drugs; 25% and 20%
complained that the keyman's village was too far away to buy drugs. These findings are
reported in Table 4.21. However it should be noted that relatively few farmers expressed
concern about difficulties with drug supply.

Table 4.21 Difficulty in getting drugs from keyman

Farmer No trans- Drug No Difficult Too far Total
acceptance portation supply money to to find away
limited buy drug keyman

High 19 - a4 12 25 100
(16)
Medium 25 5 20 30 20 100
(20)
(36)

Sources of Farmer Advice Who Convinced Farmers to Change Disease Control Methods

As seen in Figure 4.16, a high proportion of farmers had changed their practice
concerning disease control methods in calves, compared with five years earlier. Among high
acceptance farmers, 95% had changed their approach over that time, compared with 79% of
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medium acceptance and 55% of low acceptance farmers. This difference is statistically
significant (P< 0.01). Thus the thinking of farmers has progressed from using traditional
methods of treatmentfive years earlier, to reliance on trained sources of advice predominant-
ly at the time of the survey.

For the farmers who had changed their disease control practices, a question was asked
concerning the adviser who had convinced them to change. For both one year program
provinces (Figure 4.17) and three year program provinces (Figure 4.18), the keyman was
clearly the most influential in changing the high acceptance farmer's policy. Among the
smaller number of medium acceptance farmers who changed, the keyman and the DLO were
the most influential people. Among the 55% of low acceptance farmers who had changed
their practices, the DLO was the most influential adviser and the keyman had no part in the
change, since these farmers did not know of his existence.

The current source of drugs for treatment of calves is shown in Figure 4.19. The keyman
was the main source for high acceptance farmers, and the DLO was the main source for
medium and low acceptance farmers who wished to buy drugs.

Figures 4.20 and 4.21 show that the reasons for changing the method of treatment of
adult animals were similar to those given by farmers for changing the method of treatment
of calves, and that the pattern was broadly similar for one year and three year provinces.
Most high acceptance farmers were influenced by the keyman, with the keyman having
reduced influence at lower acceptance levels, and the DLO having proportionately more
influence, bearing in mind that the number of owners involved becomes rapidly smaller at
lower acceptance levels.
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Figure 4.19 Sources from Which Drugs for Calves Were Obtained, by Acceptance
Level
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The extent of change in calf disease control methods by acceptance level is seen in Figure
4.16 and Table 4.22. Although high acceptance farmers have accepted the value of using
the drugs and have switched to them, the timing of their treatment does not always agree
with the recommended practice. As can be seen from Table 4.23, only 50% of farmers who
used the recommended drugs did so exactly in accordance with program recommendations,
and the rest deviated from the official guidelines to varying extents. In this respect they
are not greatly different from farmers in the rest of the world, who frequently fail to follow
label instructions in carrying out measures to control animal disease. However this
reinforces the importance of intensifying keyman training and encouraging keymen to
increase their extension efforts direct to farmers in the villages.

Table 4.22 Extent of change in calf disease control methods, by acceptance level

Acceptance of farmer Change in calf disease
control methods (%)

High 95
Medium 79
Low 55

Table 4.23 Extent to which farmers used drugs correctly

Acceptance Correctly used Not correctly Total

of farmer used

High 50% 50% 100%
(57) (57) (114)

Farmer Views on Effect of Treatment on Calf Health and Wellbeing

Farmers who had used the drugs for calf treatment provided by the keyman almost all
(98%) considered that the condition of their calves improved considerably, as shown in Table
4.24. Ninety percent of farmers believed that after treatment, the appetite and weight gain
of the calves improved. Some were impressed by seeing worms passed in the faeces after
treatment (10%), as shown in Table 4.25.

Table 4.24 Improvement in calf condition after treatment

Acceptance No Yes Total
of farmer
High 2% 98% 100%

(2) (112) (114)
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Table 4.25 Nature of improvements after calf treatment

Acceptance Appetite improv- Worm detected Total
of farmer ed and weight g-
ained
High 90% 10% 100%
(100) (11) (111)

Farmer Views on Effect of Treatment on Health and Wellbeing of Adult Animals

After fluke treatment in adult animals, animal condition generally improved. It can
be seen in the results from Table 4.26, that the percentage of owners who treated animals
and thought they improved in appetite and weight gain was 82%, and in 18% of cases owners
believed that work ability improved.
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Table 4.26 Effects of fluke treatment on adult animals

Acceptance Appetite Work ability Total
of farmer improved and improved
weight gained

High 82.0% 18.0% 100% (81)

Effect of Program on Reproduction and Calf Survival

When calf survival as reported by farmers was compared between acceptance levels, it
was clear that the survival rate for both buffalo and cattle calves was considerably better for
high acceptance farmers than low acceptance ones (Table 4.27 and Figure 4.22). The
situation for medium acceptance farmers wasintermediate in both cases, and is more difficult
to interpret because these farmers understood the program, but many of them obtained
drugs from sources other than the keyman, as mentioned earlier. Thus they represent a
mixture of people who implicitly used the program although did not fit the "high acceptance"
definition, and farmers who merely knew about the program but did not use the drugs.

If the comparison is restricted to high and low acceptance, the difference is quite striking,
with a survival rate 12 percentage points higher in buffalo and 13 percentage points higher
in cattle. The calving rate was also 15 percentage points higher in buffalo and 10 percentage
points higherin cattle for high acceptance farmers than low acceptance ones (Table 4.27 and
Figure 4.23). It is difficult to draw any conclusions from the data about whether this had any
causal basis in the program, or was merely associated with it, for example because high
acceptance farmers were better animal managers overall.

Table 4.27 Survival rate (%), Birth rate(%), and Mortality rate(%) in calves of farmers in
acceptance

Accept- Survival Survival Birth rate Birth rate Mortality
ance rate of rate of of buffalo of cattle rate of
levels buffalo cattle calves calves buffalo
calves calves calves
Low 68.2% 81% 40.6% 51.5% 40.0%
Medium 80.0% 84.6% 65.4% 50.0% 25.5%

High 80.6% 92.0% 55.8% 61.0% 18.3%
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Factors Influencing Farmer Acceptance of the Parasite Control Scheme

Theresults in Table 4.28 show the effects ofkeyman suggestion and other factors on farmer
acceptance and treatment of their healthy animals. Some farmers themselves became aware
of the need for prevention measures against worm infestation. Some owners after
recognition of the severity of internal parasite infestation, become apprehensive concerning
animal deaths. The high acceptance farmers treated their healthy animals due to a keyman'’s
suggestion (41%), need to prevent worm infection (38%), afraid of animal deaths (17%) and
followed the DLO’s suggestion (4%)

Table 4.28 Reasons farmer treated healthy animals by acceptance level

Farmer DLO's Advice of Need to Owners Total
accept sugges- keyman prevent afraid of
ance tion worm in animal
fection deaths
High 4% 41% 38% 17% 100%
(71)
Medium 8.3% 8.4% 58.3% 25% 100%
(12)
Low 4.3% - 48% 47.7% 100%
(23)

Table 4.29 shows another considerable difference between the different periods of program,
the effects of keyman in one year program provinces caused farmers treated their healthy
animal (44%), while only 26% in three year program province.

Table 4.29 Reasons farmer treated their animals in program provinces

Duration DLO's Advice of Need to Owners Total
of pro- s u - Keyman prevent afraid of
gram ggestion worm inf- animal
ection deaths

One year 12.5% 44% 12.5% 31% 100%

(16)
Three 3.3% 25.5% 47.8% 23.4% 100%
years (90)

Accessibility of Keyman

One important factor in determining program acceptance by the farmers in each area is
the extent to which they are aware of the activities of the keyman, and the ease with which they
can make contact with him. Two central points in determining this are the effectiveness of
publicity which alerts them to the existence of the program, and the extent to which the keyman
is active in publicising the program and his role in it.
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The effectiveness of program publicity

The program has made extensive use of both general and local publicity methods in
alerting farmers to the existence of the program, and the way in which they get access to the
keyman and his services.

The following major components of the publicity effort have been implemented:

1. Use of videotapes, both locally and on national television, to publicise the nature of the
program. Two separate videotape programs have been produced and widely used.

2. The use of posters which the keyman can display in prominent places around each of the
villages which he serves, both outside his house and atthe "sala klang ban", the village meeting
hall. These explain the program, and direct farmers to their local keyman.

3. The use of leaflets which can be made available to farmers to read, and which describe the
program in simple lay terms.

4. The holding of farmer meetings at which the program is explained and treatment procedures
can be demonstrated.

Farmers were asked about their knowledge of this publicity effort, both in general and
in relation to specific forms of publicity. Figure 4.25 shows the level of awareness of program
publicity among farmers at different acceptance levels.
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Figure 4.24 Extent to Which Farmers at Different Acceptance Levels Were Aware of
Program Publicity
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Figure 4.24 shows clearly that the publicity has not reached the low acceptance farmers,
and their failure to adopt the program has been due at least in partto the fact that they were not
adequately informed on the program, so could not make an informed decision not to participate.
It is intriguing to speculate on the specific individual reasons for this lack of knowledge, since
many of them lived in the same village as farmers who were well informed. The survey does not
allow this deeper aspect of farmer knowledge to be explored, but later results will bring out
some of the factors which can be influenced by the veterinary services, as distinct from those
aspects which are related to farmer personality and contacts.

Figures 4.25 and 4.26 demonstrate which of the publicity methods used has been most
widely recognized by farmers, and their effectiveness both for different acceptance levels and
in the early and later stages of a program. Clearly the posters are the most widely known of the
forms of publicity, especially in provinces where they had only appeared during the previous
year. The figures include only those who agreed that they had been aware of publicity for the
program, but even so 100% awareness of the posters in the one-year provinces is an excellent
recognition level by any standards. Since posters are exceptionally cheap and durable, they
represent an outstanding publicity investment. Judging by the result for three year provinces
where recognition had dropped off, further distribution of posters and production of new poster
designs from time to time would be a good investment.

Leaflets do not perform well, and although they are cheap to produce they clearly do not
achieve much recognition among the farmers, presumably in part due to the fact that they do
not receive a lot of information in this form.

The videotapes and slide shows used to publicise the program have a low but
intermediate recognition level, better among the earlier provinces to join. The videotapes in
particular were used in the early phase of the program, and probably deserve intensive use
when the program is being established in an area, with follow-up by other methods. The fact
that they were best known among medium acceptance farmers who knew about the program but
had not used it in the last year would reinforce the value of the films as sensitising devices,
which cannot be relied on to convince farmers to adopt the program. The pattern of usefulness
of various publicity methods found in this study would agree generally with the recommend-
ations for communications strategies for animal health programs put forward by Chain (1980).

Ease of Contact Between the Keyman and Individual Farmers

Clearly an important factor in acceptance of the program is how easy it is for the farmer
to come in contact with the keyman, both to learn about the program, and to obtain drugs when
he needs them. Farmers in north-east Thailand virtually all live in villages, and these villages
are commonly 0.5 to 0.8 km apart. Thus the distance that a farmer lives from the keyman's
village is likely to be important In influencing program effectiveness, since transport is very
limited. Appendix 6 shows the location of villages in relation to the keyman's village.

Table 4.30 Percentage of farmers who have heard about the program

Location of village Have heard of pro- Have not heard of Total
gram program

In keyman's vill- 88% 12% 100%

age 73

<2km.from key- 54% 46% 100%

man's village 134

>2km.from key- 40% 60% 100%

man's village 141
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Table 4.31 Percentage of farmers who know their keyman’s name

Location of village Know keyman Do not know key- Total
man

In keyman'’s 90% 10% 100%
village 73
<2km.from key- 63% 34% 100%
man's village 134
>2km.from key- 42% 58% 100%
man's village 141

Table 4.32 Percentage of farmers who have bought drugs from keymen

Location of village Have bought drug Never bought Total
drug

In keyman’s vill- 67% 33% 100%
age 73
<2km.from key- 44% 56% 100%
man's village 134
>2km.from 23% 77% 100%
keyman's village 141

Tables 4.30 to 4.33 show that distance is an important factor in program effectiveness,
and that in general the closer the farmeris to the keyman, the more likely it is that he has heard
about the program, knows who is the keyman serving his area, and has purchased drugs from
the keyman. It also Influences the opinion of farmers who do know the keyman on his
effectiveness. Table 4.33 shows that high acceptance farmers believe that most farmers believe
the keyman and use the drugs he supplies, whereas medium acceptance farmers believe there
are substantial difficulties, such as the keyman being too busy, or farmers lacking understand-
ing. In particular, difficulty in getting drug from the keyman and lack of time for the keyman to
carry out his functions are mentioned far more in distant villages than his own village. Therefore
the Issue of the size of area which must be covered by a particular keyman is an important one
in determining the extent of farmer acceptance of the program. This will be taken up again in
a later section.
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Table 4.33 Farmer opinion on their keymen in respect to acceptance levels and distance
between villages

Distance Opinion of medium acceptance farmers
between farmer
and keyman'’s

villages

1 2 3 4 5 6 7
0 km 38.9% 22.2% 66.7% 5.6% 16.7% 16.7% 66.7%
<2 km 33.3% 42.3% 42.3% 3.9% 23.1% 19.2% 57.7%
>2 km 51.6% 32.1% 67.9% 3.6% 42.9% 10.7% 39.3%
Distance Opinion of high acceptance farmers
between farmer
and keyman'’s
villages

1 2 3 4 5 6 7
0 km - 98% 2.1% - - 21% 12.5%
<2 km 13.6% 96.6% 6.8% 5.1% 3.4% 1.7% 20.3%
>2 km 3.1% 93.8% - - - 3.1% 21.9%

Code description

Keyman is very busy, no time as keyman
Most farmers believed keyman and used drug
Don’t understand keyman’s activity

Believed but no money to buy drug

Can’t get drug from keyman

Traditional treatment preferred

No treatment needed

NOOA_WN =
o uunnnn

No opinion from farmers at low acceptance level, because they did not know about the keyman
and his activities.
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Extent of Livestock Ownership

There is considerable variation among farmers within each village in the scale of their
animal ownership, and it may be that owners who have relatively large herds are more likely to
be interested in the program than those who own only one or two animals. This may influence
the acceptance rate of the program, and it may be difficult to interest those with smaller herds
in the program.

Table 4.34 Distribution of acceptance levels by herd size

Acceptance Buffalo Cattle Herd size Total
levels owned owned (Farmers owned buffalo/cattle)

0 1-3 4-6 >6
Low 2.9 1.2 12% 42.1% 28% 18.1%

(16) (56) (37) (24) 133
Medium 2.3 2.0 14.5% 44.7% 18.4% 22.4%

(11) (34) (14) (17) 76
High 3.1 2.0 3.6% 41% 31.7% 23.7%

(5) (57) (44) (33) 139

10% 42.6% 26% 21.4%
(32) (147) (95) (74) 348

The distribution of acceptance level by herd size in program provinces is shown in Table
4.34. It can be seen that most farmers owned 1-3 animals (buffalo and cattle). There were 32
families of farmers who had no animals at all at the time of the survey. It Is clear that the
program does not only reach farmers at the high end of the herd size range, and that in fact the
percentage of herd sizes in the high acceptance group is very close to the distribution for the
population as a whole. Thus the program reaches the small farmer successfully, and factors
other than wealth and scale of farming determine the penetration of the program. High
acceptance farmers do own slightly more animals in total than the other two groups, but this
should in part be a consequence of the program rather than a causal factor, since calf survival
is much higher for herds which use the program. It also means that the proportion of animals
which benefit from the program is a little higher than the proportion of farmers who participate.

Another matter of interest is whether there was any difference in farming income among
the farmers at different acceptance levels. This information is shown in Table 4.35.

Total annual income of farmers in low acceptance level in 1986 was US$ 927, slightly
higher than income of farmers in medium (US$ 724) and high acceptance levels (US$ 806).
Interpretation of this data is complex, due to the fact that the income of farmers in low adoption
level came from crops to a greater extent than the other acceptance levels. Farmers at the low
acceptance level earned the highest income (US$ 196) from buffalo sales, higher than the
income of farmers in high and medium acceptance levels (US$ 172 and US$ 120). Farmers in
high acceptance earned the highest Income from cattle sales (US$ 116), while farmers in
medium and low acceptance earned US$ 79 and 76 respectively (Table 4.35). Since this data
was obtained in isolation from wider details about each farmer’s activities for the year, it is
difficult to interpret with any confidence.
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Table 4.35 Income (Baht/US$) of farmers in acceptance levels in 1986

Acceptance levels Annual income Income from buf- Income from catt-
falo le

Low 23166/926.6 4890/195.6 1900/76

Medium 18111/724.4 2996/119.8 1967/78.7

High 20137/805.5 4292/171.7 2905/116.2

KEYMAN SURVEY RESULTS

It is important to see the program from the viewpoint of the keyman as well as that of
other farmers, and the following section presents the results of interviews with the keymen in
the study areas, using the questionnaire described in Chapter 3.

Keymen Characteristics and their Farming activities

The sixteen keymen interviewed were all male, with an average age of 39 years. The
average keyman had 5 people in his family, and owned an area of 29.3 rai (4.7 hectares), 2.8
buffalo and 1 cattle beast as shown in Table 4.36. Their main farming activity was rice growing,
although 94% of keymen were involved in animal raising activities. Itis notable that 15 out of
16 of them have other similar roles in the community as well. All 15 who have other community
roles serve as keymen for the local Public Health Organization. In addition, 31% serve as
keymen of the Interior Ministry and 13% as keymen of the Education Ministry.



Table 4.36 Family size and animal ownership

89

Province Number People in Area Buffalo Cattle
of family owned owned owned
obser- (ha.)
vations

Mahasar- 4 5 5.4 2.8 0.5

akam

Surin 4 5 4.4 2 0.5

Khon Ka- 4 5 3.8 3.8 1

en

Loei 4 5.2 5.2 2.8 2

Average 4 5 4.7 2.8 1

Mahasarakam = MK
SR
KK
LE

Surin

Khon Kaen

Loei

The average keyman's annual income totalled 18,074 baht (US$ 723). This consisted of
an average from buffalo sales of 2,831 baht (US$ 113), from cattle sales of 2,000 baht (US$ 80),
from other livestock 106.25 baht (US$4.25), from crops 12,750 baht (US$ 510) and from being
a keyman 387 baht (US$ 15). These results can be seen in Table 4.37.

Table 4.37 Incomes of keymen (US$) derived from buffalo, cattle, crops, other livestock and
being keymen in 1986.

Prov- Buffalo Cattle Crops Other Being Annual

ince live- key- income

stock man

MK 210 40 235 0 12 497

SR 140 0 570 6 34.3 750.3

KK 103 0 262 2 6.5 374

LE 0 280 973 9 9 1271

Aver- 113.3 80 510 4.3 15.5 7231

age

Table 4.38 shows the average income of keymen, classified by province type and
adoption area. Inthe high adoption areas, each keyman earned an average of 22,235 baht (US$
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889.4) while keymen in low adoption areas earned only 13912.5 baht (US$ 556.5) on average.
Reported income from keyman services was notable in that it made only a contribution of 2.1%
ofincome. Itis clear that income alone does not justify the large effort put into the program by
many of the keymen.

In the one year program provinces, each keyman earned an average of 22,057 baht (US$
882.3), while only 15,592.5 baht (US$ 623.7) on average was earned on average by the keymen
in the three year program provinces. The average annual income in 1986 was 18,075 baht (US$
723) as shown in Table 4.38.

Table 4.38 Keyman's annual income (US$) by adoption area and duration of program.

Adoption areas Annual income
High 889.4
Low 556.4

Duration of program

One year 822.3

Three years 623.7

Average annual income = US$ 723

In the high adoption areas, each keyman earned an average of 6,662.5 baht (US$ 266.5)
from buffalo and cattle, whereas the figure was only 3,000 baht (US$ 120) on average in low
adoption areas. The average keyman's income from buffalo and cattle in 1986 was 4,831.25 baht
(US$ 193.25). These results are shown in Table 4.39.

Table 4.39 Keyman's income (US$) from buffalo and cattle in 1986

Adoption areas Income of keyman
High 266.5
Low 120.0

Duration of program

One year 192.0

Three years 195.0

Average income = US$ 193.25




91

In high adoption areas, a keyman earned on average 648 baht (US$ 26) from being a
keyman, while a keyman in a low adoption area earned on average only 126 baht (US$ 5). In
the three year program provinces, a keyman earned 579 baht (US$ 23.2) on average, while only
an average of 194 baht (US$ 7.8) in one year program provinces. The average income from
being a keyman in 1986 was 386.75 baht (US$ 15.5). This result is shown in Table 4.40.

Table 4.40 Income of keyman (US$) in 1986 by adoption area and program duration

Adoption areas

Income of keyman

High 26.0
Low 5.0
Duration of program

One year 7.8
Three years 23.2

Average income = US$ 15.47

The average number of buffalo and cattle in a keyman's village were 164 and 125
respectively. The average number of buffalo and cattle in a keyman's Tumbon were reported
by 16 keymen as 1,634 and 725 (2,359 animals) respectively, as shown in Table 4.41.

Table 4.41 Number of buffalo and cattle in Tumbons and villages in 1986

Province Number Number Number Number Number
of of cattle/ of of cattle/ of obser-
buffalo/ Tumbon buffalo village vations
Tumbon [/village

MK 1481 455 225 114 4

SR 2260 621 170 22 4

KK 1843 593 149 54 4

LE 952 1229 112 311 4

Average 1634 725 164 125 4

Disease Problems In Buffalo and Cattle

Keymen were asked about the disease problems occurring in buffalo and cattle in the
villages they serve. Their lists of common problems agreed very closely with those offered by
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be reported further.

Before the program commenced, the keymen had followed the same practices as other
farmers in mainly using traditional treatments when their calves were sick. In the high adoption
areas, 38% (3) of the keymen had treated their sick calves with traditional medicines and the
same percentage had commmonly bought additional drugs from the chemist, while 50% (4) of
keymen in low adoption areas had treated their calves with traditional medicines and 25% (2)
of them had commonly bought drugs from the chemist.

When considered by adoption areas, 100% (8) of high adoption keymen had changed
their opinion on parasite control measures for calves from 5 years ago, while 88% (7) of keymen
in low adoption areas had changed their opinion. In the one year program provinces, 100% (8)
of keymen had changed their opinion from 5 years ago, while 88% (7) of keymen in the three
year program provinces had changed. Overall, 87% (13) of all keymen now treated calves with
modern drugs.

Before the program started, when adult buffalo and cattle were sick, 44% of the keymen
had used traditional treatment, 31% had asked for veterinary services from DLD and 19% had
bought drugs from the chemist. In high adoption areas, 38% had used traditional medicines and
25% had asked for veterinary services from DLD or bought drugs from the chemist. In low
adoption areas, 50% had used traditional medicines, 38% had asked for veterinary services and
13% had bought drugs from the chemist.

KEYMAN ACTIVITIES IN THE SCHEME

For the survey, the 16 keymen in 4 program provinces were divided into 2 groups: 8
keymen in high adoption areas and 8 keymen in low adoption areas. As mentioned in Chapter
2, the majority of keymen had used various kind of drugs before they participated In the scheme.
From the survey results, in the high adoption areas 63% of keymen used to inject animals before
they became keymen, and the equivalent figure for keymen in low adoption areas was 37%, as
shown in Table 4.42.

Table 4.42 The percentage of keyman with prior experience of injecting animals

Adoption areas Yes No Total

High 63% 37% 100%
5 3 8

Low 37% 63% 100%
3 5 8

The number of keymen who had been involved in other community activities In the villages
before they became keymen was 6. In 1986, the average number of villages in a keyman's
Tumbon was 12, and because each keyman has responsibility for about a half of a Tumbon, a
keyman was responsible for 6 villages on average as shown in Table 4.43.
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Table 4.43 Number of villages in a keyman’s area and number of keymen who were
involved in other community activities.

Adoption areas Average number of Total number of keymen
villages in keyman's involvedin other activities
Tumbon

High 12 6

Low 12 6

Duration of program

One year 10 6

Three years 14 6

In high adoption areas, all keymen had visited other villages, while only 25% of keymen
in low adoption areas had visited other villages, but there were no differences associated
with program duration, the percentage of keymen visiting villages in one and three year
provinces being 63%, as shown in Table 4.44. An average of five villages had been visited
by each keyman since the program started. In high and low adoption areas, 8 and 1 villages
were visited respectively. In one and three year program provinces, 4 and 6 villages were
visited respectively. This can be seen in Table 4.45.

Table 4.44 Percentage of keymen who visited other villages

Adoption areas % keyman visiting
High 100
Low 25

Duration of program

One year 63

Three 63
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Table 4.45 Number of villages visited since the program commenced

Adoption areas Number of villages
High 8
Low 1

Duration of program

One year 5

Three years 6

Average number of villages visited = 5 villages

The mean number of villages which visited by keymen during 1986 specifically is shown
in Table 4.46. In high adoption areas, 8 villages were visited, whereas only 1 village was
visited on average in low adoption areas. This shows the variation in the level of effort of
keymen in high adoption areas compared with keymen in low adoption areas, and provides
guidance on the criteria which should in future be used to select good keymen. Five and
four villages were visited respectively by keymen in one and three year program provinces.

Table 4.46 Number of villages visited in 1986.

Adoption areas Number of villages
High 8
Low 1

Duration of program
One year 5

Three years 4
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Table 4.47 Number of days keymen spent on promoting the scheme in 1986

Adoption areas Days
High 38
Low 7

Duration of program

One year 22

Three years 23

The number of days keymen spent promoting the scheme in 1986 is shown in Table 4.47.
In high adoption areas each keyman had spent an average of 38 days on promoting the
scheme, while the average was only 7 days for each keyman in low adoption areas. A
keyman's work in high adoption areas was approximately 5 times more intensive than the
keyman's effort in low adoption areas. But with regard to duration of the program, there was
no difference in the number of days spent on promoting the scheme; 22 and 23 days a year
respectively.

It was suggested that keymen should record drugs received and sold while they were
performing their duties in the program. These records would not only assist the keymen to
organise their job, and what they had done, but also sometimes may be checked by people
who need to examine the progress ofthe program in that particular area. The survey findings
with regard to keymen keeping drug receival and sale records is shown in Table 4.48.

Fifty percent of keymen in high adoption areas recorded drug receiving and selling, while
only 13% of keymen in low adoption area had done any recording. The performance of
keymen in one year program provinces was slightly better than the keymen in three year
program provinces. Thirty eight percent of keymenin one year provinces had recorded drug
receiving and selling, while only 25% of keymen had done so in three year provinces.

Table 4.48 Percentage of keymen keeping drug receiving and selling records

Adoption areas Duration of program

High Low 1 year 3 years
Drug received records 50% 13% 38% 25%
Drug sold records 50% 13% 38% 25%

The number of packages of deworming drugs which keymen had obtained and sold during
1986 is shown in Table 4.49. It can be seen that keymen in the high adoption areas and
those in the one year program provinces had obtained and sold a higher number of drugs
than the keymen in the low adoption areas and three year program provinces respectively.
The differences between the high adoption keymen and low adoption ones are striking, with
high adoption keymen selling typically 4 to 10 times the volume of drugs sold by low
adoption area keymen. While this is to be expected since the keyman areas were chosen
on this criterion, the size of the difference is very large, and its uniformity across all drug
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types is worth noting. Moreover, the high adoption keymen have a much smaller margin
between drugs obtained and drugs sold, so they are turning over their stock much more
effectively. Since the program depends on a revolving fund in which payment for drugs sold
must provide the funds for new purchases at the central Government level, the low adoption
keymen are not only far less effective in the field, they are also a serious liability to the
revolving fund since they are holding about two thirds of the stock they have obtained as
unsold material, thus draining the revolving fund of its reserves. There is clearly a need to
make administrative modifications to overcome this problem.

Table 4.49 Number of containers of deworming drugs obtained and sold in 1986

Adoption area Duration of program
High Low 1 year 3 years

Formula 1 (Packages)

Drug obtained (Ave.77) 115 39 82 72
Drug sold (Ave.59) 105 14 60 59
Formula 2 (Packages)

Drug obtained (Ave.68) 114 22 74 62
Drug Sold (Ave.54) 99 9 54 54
Niclofolan (bottles)

Drug obtained (Ave.12) 20 4 9 15
Drug sold (Ave.10) 18 1 6 13

Table 4.50 Mean prices charged (in baht) for drugs by keymen

Adoption Formula 1 Formula 2 Niclofolan Total
areas
High 7.8 10 10 8
Low 7.4 11 10 8
Mean 7.5 baht 10.5 baht 10 baht

(US$0.3) (US$0.42) (US$0.4)

The mean prices of drugs charged by keymen are shown in Table 4.50. The recom-
mended prices for Formula 1 and 2 are 7 and 10 baht respectively. Some keymen have
added a little to prices to compensate them for their efforts to sell the drugs, although the
differences from the recommended prices are smaller than perhaps might have been
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expected. Niclofolan (Bilevon) was priced at 10 baht (US$ 0.4) per dose. These price were
set by the DLD and NE-VRDC.

Because of the distances between villages, the discomfort of travelling on foot in the heat,
and the high cost of transport provided by others, the method of getting from village to
village is an important issue for keymen if they are to do their job well. The majority of
keymen in the program used motorcycles for transportation. This vehicle is practical to use
in travelling among the various villages. The second most commonly used method was travel
by bicycle (which were naturally cheaper than the motorcycles). The transportation keymen
used in the program are shown as percentages in Table 4.51. It is shown that 50% of
keymen used motorcycles, 31% used bicycles, 6.3% provided their services from village to
village on foot, 6.3% used their own cars, and 6.3% of them only serviced their own village.
There is no obvious difference between high and low adoption keymen with regard to access
to transport, which would help account for the marked differences in the amount of visiting
carried out. Thus again it would appear that the critical difference between keymen is in
effort, rather than one group having disadvantages relative to the other.

Table 4.51 Methods of transport used by keymen in the program

Adopt (0] n Bi- Motor Car N o total

Il on foot cycle cycle visits

areas

High - 37.5% 50% 12.5% - 100%
(3) (4) (1) (8)

Low 12.5% 25% 50% - 12.5% 100%

(1 (2) (4) (1) (8)

Table 4.52 Knowledge retention of keymen concerning parasitism

Adoption areas Duration of program

High Low 1 year 3 years
Knew worm transmission 100% 38% 50% 88%
Right recommendation 100% 38% 50% 88%
Knew fluke transmission 100% 50% 75% 75%
Right recommendation 100% 38% 75% 63%

During the survey, keymen were also questioned about parasitism in the same way
described previously for farmers to assess their retention of knowledge from the training
courses they had attended. The idea was to measure, how much of their initial knowledge
had been retained, and if this knowledge was good enough to transfer to farmers. These
results are shown in Table 4.52. It can be seen that all keymen (100%) in high adoption
areas could explain the basic points correctly. But only 38%-50% of keymen in the low
adoption areas could explain these points correctly. The results also show that keymen in
the three years program provinces had generally slightly more basic knowledge than keymen
in the one year program provinces. Follow-up training courses had been offered in the three
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year program provinces, but it is disappointing that the less motivated keymen in one year
provinces had already forgotten some of the information.

Involvement of Other People in the Program at Village Level

Another factor which might influence the effectiveness of the program in particular areas
is the extent to which keymen drew on the support and assistance of other people to carry
out their functions - either their families and neighbours to assist with practical management,
or people respected by the villagers to lend authority to their efforts by taking part in farmer
meetings, dealing with village headmen, or helping to sort out any problems. It might be
expected that the more effective keymen would make greater use of the assistance of the
village headmento explain the program to farmers in their own and other villages, and to ask
the DLO to speak at meetings and provide more comprehensive explanations of the program.
The village headmen and the DLO are powerful persons in influencing the program, and
farmers normally obey what they suggest.

If keymen keep in touch with these persons and ensure that they fulfil a supportive role
in the program promotion, the program is more successful. From the survey result in Table
4.53, it can be seen that all keymen in high adoption areas obtained help from these people,
whereas the keymen in low adoption areas involved village headmen to some extent, but
barely went beyond that.

Table 4.53 Percentage of keymen who used assistance to carry out responsibilities

Adoption areas

High Low
Neighbours 50% -
DLO 100% =
Village headman 100% 63%
Wife 25% 13%
NE-VRDC 38% =
Other members of family 13% -

EFFECTS OF KEYMAN ON FARMER ACCEPTANCE OF THE SCHEME

The active and well known keymen usually spent considerable time and effort promoting
the program to farmer meetings in their own and other villages, and explaining to farmers
both at meetings and personally what they should do to control parasites in their animals.

The extent of the promotional activities of various keymen in their own and other villages
can be seenin Table 4.54. |t is clear from the table that keymenin high adoption areas were
substantially more active in speaking at meetings, especially those in villages other than their
own, and also made more extensive use of posters. Distribution of leaflets was quite limited,
regardless of the adoption level or category of village, reinforcing the earlier finding that
leaflets have been the least successful of the promotional measures for the program.
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Interestingly, the three year program province keymen appear to have been more active
than the one year province keymen in their use of most of the promotional methods. This
is contrary to the general pattern of the results concerning the relative efforts of the one and
three year province keymen, and may reflect the longer time that the three year people have
had in which to carry out the various activities listed.

Table 4.54 Percentage of keymen promoted the program in own and other villages.

Adoption areas Duration of program

High Low 1 year 3 years
Talked to farmers
in own village 100% 87% 88% 100%
in other villages 100% 25% 63% 63%
Talked at village
meeting
in own village 100% 50% 75% 75%
in other villages 75% 13% 38% 50%
Leaflet shared
in own village 13% 13% - 25%
in other villages 13% 13% - 25%
Put up posters
in own village 75% 25% 63% 37%
in other villages 25% - - 25%

Keymen were asked about the nature of the response from farmers to their promotional
efforts for the program, both in their own and other nearby villages which they served. The
results can be seen in Table 4.55 and 4.56, and represent the percentage of keymen who
believed that each of the listed statements was true of their own or other villages. Whereas
there were various "problems" inhibiting the keyman’'s effectiveness in the low adoption
areas, the only two problems in the high adoption areas were the expectation of farmers that
drugs would be free, and the belief that animals were healthy and did not require treatment.

The expectation that the drugs carried by the keyman should be provided free because
they came from the government arose from two factors. Firstly, most farmers were familiar
with the DLO as a representative of the official veterinary services, who had in the past
provided deworming drugs to them. Whenever the DLO came to carry out immunization of
animals in the village, drugs were likely to be provided to owners without charge. In the
keyman's own village, this traditional belief remained to some extent, especially since as a
neighbour it was believed that the keyman should look after his friends. A second factor in
some of the study provinces was that an aid program had operated before this project, in
which free drugs had in fact been distributed widely to farmers, in order to increase the
effectiveness of disease control. This project had notin general been considered a success,
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because there was no supporting extension effort, and there was no incentive for farmers to
use the drugs wisely since they were free. As a consequence, the particular project was
expensive but not very effective, and was terminated. The "cargo cult" thinking that drugs
should all come free carried over to the early stages of this program, and it took some time
for farmers torealise that they would have to pay, but would receive advice on how and when
to carry out treatment.

Table 4.55 Keyman's perception of attitudes of farmers in his own village

Adoption areas

High Low
Need drug free of charge 50% 63%
Believed in and used drugs 100% 13%
Ignored keyman'’s activity - 50%
Believed in but had no money to buy - -
drugs
Not interested in the program - 50%
Traditional treatment preferred - 25%
No treatment needed 25% 75%

Table 4.56 Keyman's perception of attitudes of farmers in other villages

Adoption areas

High Low
Needed drugs free of charge 13% 38%
Believed in and used drugs 100% 25%
Ignored keyman’s activity - 63%
Believed but had no money to buy drugs - -
Not interested in the program - 13%
No treatment needed 25% 75%

Problems in Implementation of the Program - Adverse Drug Reactions

A problem that most of keymen faced from time to time was that some animals were
already sick at the time of parasite treatment, and some died after administration of drugs
in the program. These animals included both calves and adults. For keymen who had been
trained in parasite control measures for only 1 day, it was difficultto give owners an adequate
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explanation of the reasons for such post-treatment complications. Keymen were therefore
asked whether or not they had faced such difficulties. The results are shown in Tables 4.57
and 4.58. Fifty percent of keymen in the high adoption areas reported that they had treat-
ed animals which became sick after dosing, while 38% of keymen in the low adoption areas
gave similar reports. Twenty five percent of keymen in both high and low adoption areas
reported that in some cases animals died after treatment. Keymen were also asked about
the proportion of treated animals in which such adverse reactions occurred. The
percentages are low, but still quite high enough to create concern in some areas, where
farmers expected miracles from treatment. Although these problems were rarely if ever due
to treatment itself, since only ultra-safe products were used in order to minimise the risk of
genuine over-dosing, the occurrence of such deaths could create problems for keymen.
Solutions to thisissue will be considered in Chapter 8.

Table 4.57 Percentage ofkeymen reporting that animals had become sick after parasite
treatment

Adoption areas

High Low
Animal sick 50% 38% (Ave.44%)
Calves sick 3.5% 0.3% (Ave.2.14%)
Adults sick 4% 1.3% (Ave.2.6%)

Table 4.58 Percentage of keymen reporting that animals had died after treatment

Adoption areas

High Low
Animals died 25% 25%
Calves died 0.6% 0.5% (Ave.3.2%)
Adults died 2% 1.5% (Ave.1.8%)

Effects of Publicity Support for the Program

The views of keymen concerning the effectiveness of posters, films, leaflets and video are
shown in Table 4.59. It can be seen that all keymen, both in high and low adoption areas,
mentioned that the video program and slide show are both very useful in promoting the
program. These describe a keyman'’s activity, show a demonstration of drug administration,
and give a simple explanation of the parasite control program.
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Table 4.59 The effect of publicity methods, by adoption areas (%)

Very useful Some help No help

Posters

High 75% 25% -

Low 62% 38% -
Leaflet

High 50% 25% 25%

Low 13% 75% 13%
Videotapes and
slides

High 100% - e

Low 100% - =

Posters had also been essential for program promotion in the villages. One poster
illustrated a simple understanding of the worm's lifecycle, and preventive measures for worm
infection. The other poster described details of drug use, with a list of names and addresses
of keymen in particular areas, where farmers were able to find out more information, and ask
for services.

A high percentage of keymen in both high and low adoption areas mentioned that posters
were very useful, but it appeared that in general the farmers were not interested in the
leaflet. Leaflets were shared among farmers for them to read, but keymen did not appear to
make much use of them. Posters were mostly put up in the keyman's own village, and used
to a lesser extent in other villages. It may be that posters are not very practical for keymen
to carry from village to village. This problem needs to be solved since posters are seen to
be very useful for program promotion. This point will be discussed again in Chapter 8.

Supply and Pricing of Drugs in the Program

With regard to obtaining a regular supply of drugs for the program, 75% of keymen in high
adoption areas said that this was very convenient, and no problem to get the drugs from the
DLO. Twelve percent said that the supply system for drugs was inadequate. None found that
the DLO did not have a supply of drugs when they needed them. Thirteen percent of them
wanted supplies of additional drugs, to cover the diseases other than internal parasites. For
instance, they would like to have drugs for treatment of bloat (tympany) in adult animals, and
mineral supplements for use in deficient areas.

For the low adoption areas, 62% of keymen mentioned that the drug supply was very
convenient, 25% said they could not get drugs from the DLO when they need them, but none
requested an expanded range of drugs. These results are shown in Table 4.60.
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Adoption areas

High Low
Very convenient 75% 62%
Inadequate 13% -
Unavailable drugs from DLO - 25%
More drug needed 13% -
No comments - 13%

The majority of keymen in both high and low adoption areas agreed that the price of the
drugs as recommended was reasonable, and that the drug range provided was adequate to

control parasites. These findings are shown in Tables 4.61 and 4.62.

Table 4.61 Keyman comments on drug prices

Adoption areas

High Low
Too expensive 13% 25%
Too cheap 38% 38%
Reasonable price 50% 38%

Table 4.62 Keyman comments on drug range provided

Adoption areas

High Low
Inadequate 13% 13%
Suitable 88% 63%

No comments - 25%
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Table 4.63 Keymen comments on incentive payments and number of keymen in Tumbon

Adoption areas

High Low

Comments on 13% incentive payment

Not enough 75% 50%

Enough 13% 50%

No comments 13% -
Comments on 2 keymen/Tumbon

About right 12.5% 12.5%

Too much work (needed more KM) 87.5% 87.5%

An assessment was also made of the extent to which keymen thought they received
enough payment for their work (in the form of the 13% incentive), and whether the amount
of work was too large for them to handle in their assigned area. These results are shown in
Table 4.63.

The majority of keymen thought that the incentive payment was not adequate, especially
in high adoption areas where the keymen make greater efforts. Although the view that
payment was inadequate could be expected as an instinctive reaction to such a question, it
does appear from earlier results that the keymen in high adoption areas are working very
hard for a surprisingly small income from their work, and this issue deserves further
consideration.

The number of animals under the care of each keyman also deserves attention. In each
Sub-district (Tumbon) two farmers were selected and trained to become keymen. It was
planned that each of them would be responsible for half of a Tumbon, comprising 6 villages
with 800-1200 buffalo and cattle on average. It can be seen from Table 4.64 that the number
of animals per keyman is at the low end of this range. However from Table 4.63, it can be
seen that the great majority of keymen in both high and low adoption areas nevertheless
considered that they had too much work to do and needed additional keymen to help them.
At the time the project was planned there was little to go on in deciding on the density of
keymen, and it does appear that there would be considerable advantage in increasing their
density so that there is one for every two to four villages. An increase in the number of
keymen has already been made in Surin, where the PLO realised that the number of keymen
per Tumbon was inadequate to provide a complete service.
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Table 4.64 Ratio of animals to keymen in 4 program provinces

Province Buffalo Cattle Keymen Animals/KM
MK 178068 56599 218 1076

SR 287674 74746 622 583

KK 281249 91243 312 1194

LE 48914 36454 156 547

Total 795905 259042 1308 850

COMPARISON BETWEEN HIGH AND LOW ADOPTION AREAS

Farmer Characteristics and Farming Activities

The data obtained in the field survey has already been analysed by province and by
acceptance level of the farmers for the parasite control program. The viewpoints of both
farmers and keymen have been considered. The final major component of the analysis is a
comparison of farmers between high and low adoption areas for the program. This will
investigate whether there are any major differences between farmers in the two types of
areas which could account for the widely different levels of program acceptance, and also
whether there are any differences which could be considered as a consequence of the
program. In this study, 177 farmers were in low adoption areas, and 171 farmers were in high
adoption areas.

As well as a general comparison between high and low adoption areas, the issue of
distance from the keyman's village as a factor influencing penetration of the program will be
considered in more detail. It was shown earlier that this influences the success of the
program overall, and the extent to which it interacts with the apparent effectiveness of the
keyman will be analysed. For this purpose farmers will be grouped into those who lived less
than 2 km from the keyman's village and those who lived more than 2 km away, as designed
into the study in the way described in Chapter 3.

The average age of farmers in low and high adoption areas was between 45 and 46 years,
with no significant difference between the two groups. The mean number of people in each
family was 6.5 and 6.2. Table 4.65 provides a comparison of the details concerning animal
ownership and training between high and low adoption areas. Farmers in high adoption
areas owned one hectare more land than low adoption area farmers, and slightly more buffalo
and cattle. Farmers in low adoption areas undertook more off-farm work than farmers in high
adoption areas (19.2% and 7% respectively).

Table 4.66 shows types of cropping activities other than rice undertaken by the village
farmers in low and high adoption areas. The most important such cropping activity was
tapioca planting. The proportion of farmers interviewed in low adoption areas who planted
tapioca was nearly double the proportion for high adoption farmers.



106

Table 4.65 Distribution of family livestock activity by adoption area

Adoption Area Buffalo Cattle Buffalo Cattle Buffalo Cattle
area owned owned owned bought bought sold sold

Low 5.4 2.8 1.3 1.2 1.3 1d(c) 0.5

High 6.4 2.9 2.0 0.4 0.2 0.9 0.5

Table 4.66 Percentage of farmers undertaking various cropping activities other than rice
growing

Adoption Tapioca Kenaf Maize Other Total
areas crops

Low 53.7% 1.1% 13.6% 5.1% 73.5%
High 28% 19.3% 7.0% 9.4% 63.7%

Table 4.67 Income of village farmers (US$)derived from animals, crops and off-farm work

Adopti Buffalo Cattle Crops Other Off- Annual
on live- farm inc-
areas stock ome
Low 184 96 563.7 93.6 88.5 1025.8
18% 9.4% 55% 9% 8.6% (100%)
High 154.5 89.3 358.2 26.6 7 635.6
24.3% 14.1% 56.4% 4.2% 0.1% (100%)
Avera 169.3 92.7 461 60.1 47.8 830.7
ge 21.5% 11.8% 55.7% 6.6% 4.4% (100%)

Crops =rice, tapioca, kenaf, maize, and other crops
Other livestock = poultry, horses and pigs

Table 4.67 shows that the total family income was substantially higher in low adoption
areas than high adoption areas, all individual components being higher as well. In
percentage terms, the high adoption area farmers make a higher proportion of their income
from buffalo and cattle, and a lower proportion from other livestock and off-farm sources. The
major explanation for these differences is probably the extent of tapioca growing in the two
areas. Tapioca can only be grown on elevated land, and is a very profitable crop. It would
appear that in the selection process the low adoption areas chosen were concentrated on
higher land, so that 53% of these farmers grew tapioca, whereas the high adoption areas
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were on less favourable land for tapioca. This difference would tend to carry through to other
aspects of farm income, since for example a successful tapioca grower would have more
money available to buy livestock.

Actions of Farmers in Relation to Disease Control

The next aspect to be examined is differences between high and low adoption areas with
respect to their knowledge concerning diseases and their control.

Table 4.68 Sources of information for farmers about treatment of sick calves in relation to
distance from the keyman'’s village

Distance from keyman's Low adoption areas High adoption areas
village

KM DLO Chemist KM DLO  Chemist
0 km 24.2% 54.6% 12.1% 81.6% 10.5% 5.3%
<2 km 17.2% 53.5% 10.3% 59.5% 25.7% 9.5%
>2km 5.3%5 7.3% 16.0% 63.0% 22.2% 11.1%

When farmers had a sick calf, it was shown earlier that they used three main sources of
information for treatment - the keyman, the DLO and the chemist. Table 4.68 shows that in
high adoption areas the keyman was by far the most important source of advice, and was
used by at least 60% of farmers even in distant villages. In low adoption areas far fewer
farmers would plan to ask the keyman concerning treatment of sick calves, and moreover the
percentage who would do so falls off very rapidly with increasing distance from the keyman's
own village. Thus whereas the highly effective keymen have achieved wide recognition for
their role throughout the area they serve, the less effective keymen have achieved only
limited recognition, even within their own village. This fits in with the figures on the scale
of their work described earlier.

The extent of farmer knowledge about parasites is shown in Table 4.69. As was found for
different acceptance levels, those aspects of parasitism which can be learned by direct
observation was equally well known by a high proportion of farmers in both areas. However
information which depended on extension activities for its dissemination was not equally well
known. Inlow adoption areas, only 1.7% of farmers (3 out of 177) could provide a reasonable
explanation of the transmission of the parasite, while 12.3% of farmers (21 out of 171) in high
adoption areas could do so. This difference was highly significant ( Chi-square = 13.6, P<-
0.001). However, it must be recognized that knowledge of the transmission and epid-
emiology of Toxocara is still quite limited in extent. This means that the educational efforts
of keymen has not yet been very effective, even in high adoption areas, in making farmers
aware of how the parasite is transmitted.
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Table 4.69 Farmer knowledge of nematode parasitism by adoption area

Adoption Nema- Knew lo- Knew Knew Able to
areas t ode cation of transmis effects of pick
identified worm sion worms wormy
animal
Low 92% 91% 1.7% 89% 93.2%
High 88% 86% 12.3% 88% 90%
With respect to the epidemiology of Fasciola gigantica, Table 4.70 shows that farmers in

both areas know the intermediate host snail and its habitat, but the level of knowledge about
its role In the epidemiology of F. gigantica is low. Moreoever this knowledge, which could
virtually only come from the keyman or another representative of the DLD, is strongly
associated with proximity to the keyman. It would appear that the high adoption area keymen
are achieving at least some success in passing on this information to farmers with whom they
deal, but the low adoption keymen have achieved almost nothing in this educational role.
With respect to farmer recognition of the parasite itself and its location in the body, the level
of knowledge was similar in both adoption areas, and showed no effect of distance from the
keyman'’s village. Again this supports the case that these farmers are careful observers, and
know of the parasites and the problems they cause, but need an active keyman to inform
them about important epidemiological facts which they cannot obtain just by observation.

Table 4.70 Farmer knowledge on Fasciola epidemiology, classified by adoption areas

Distance from keyman'’s village Low adoption areas
Lymnaea Habitat Knew role
identified known in fluke

0 km 80% 77% 29%

<2 km 61.7% 61.7% -

>2 km 79.3% 79.3% -

High adoption areas

Lymnaea Habitat Knew role
identified known in fluke

0 km 68.4% 68.4% 13.2%

<2 km 58% 58% 9.5%

>2 km 66% 64.4% 6.8%

Farmers were asked whetherthey had practised prevention measures ontheiranimals and
whether they treated apparently healthy animals to control parasitism in them. Table 4.71
clearly shows that a higher proportion of farmers in high adoption areas had a preventive
approach to parasitic disease than did farmers in low adoption areas.
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Table 4.71 Extent to which farmers practised prevention, by adoption areas

Adoption Practised Treated

areas prevention healthy animals
Low 19.8% 24.9%

High 39.2% 36.3%

Farmer Attitudes to the Parasite Control Program and the Keyman

The principal test of the difference between high adoption and low adoption areas is the
difference in acceptance levels for the program between the two groups of keyman areas.
Figure 4.27 shows the percentage of farmers in each of the three acceptance levels,
classified by adoption area.

The graph shows almost symmetrical but opposite patterns for the two adoption areas,
with 64% of farmers in high adoption areas falling into the high acceptance group compared
with 16% for the low adoption group, whereas the low adoption areas had 63 % in the low
acceptance level, compared with 12% for the high adoption areas. Medium acceptance
farmers were almost equally distributed between the two areas.

Thus the high and low adoption areas were chosen well, in that on the criterion of
knowledge and use of the control program, high adoption areas have excellent acceptance
but low adoption areas have very low acceptance of the program so far.

LO.A.AREAS

% Farmer acceptarnce

Med|um
IEVEL OF FARMER ACCEPTANCE

Figure 4.27 Distribution of Farmer Acceptance Levels for the Program in High Adoption
Areas (HI.A.AR) and Low Adoption Areas (LO.A.AR)
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This evidence concerning acceptance of the program is supported by other questions
relating to the knowledge of farmers in the two different types of areas concerning the
program. As shown in Table 4.72, a high proportion of farmers in high adoption areas are
familiar with the program, understand it accurately, and can correctly name the keyman who
is responsible for their area. In each of these aspects, there is only a slight fall in the
percentage in villages increasingly distant from the keyman’s own village. In contrast,
knowledge is quite a bit lower for the low adoption areas, even within the keyman's own
village, and falls off dramatically in villages at increasing distance from the keyman's village.
Thus the earlier finding - that high adoption area keymen had travelled extensively to other
villages whereas the low adoption ones had not - fits well with this result that the low
adoption keymen had achieved very little recognition ofthe program beyond their own village
whereas the high adoption ones had acheived widespread awareness of the program and its
nature.

Table 4.72 Farmer knowledge concerning the scheme

Distance from keyman's village Low adoption areas
Heard of Well knew of
program described keyman

0 km 77% 48.6% 82.9%

<2 km 26.7% 11.7% 31.7%

>2 km 18.3% 9.8% 17.1%

High adoption areas

Heard of Well Knew of

program described keyman
0 km 97.4% 86.9% 97.4%
<2 km 77.0% 52.7% 89.2%
>2 km 69.5% 59.3% 76.3%

Since there were clear differences between the adoption areas with regard to knowledge
concerning the program, the next step was to determine how active the keymen in the
different areas had been, in the eyes of the farmers. Questions 80 to 85 in the farmer
questionnaire investigated various aspects of keyman activity, and Table 4.73 summarises
the findings.

Whereas 84% of farmers in high adoption areas had seen the keyman responsible for their
village during the year, this was true foronly 32% of farmers in low adoption areas. The ratio
was similar with respect to whether or not the keyman spoke to the respondent about the
parasite control program, and also whether or not he was known to have spoken to others
inthe same village about the program. Keymen in high adoption areas had sold anthelmintic
to 64% of the respondents, whereas those in low adoption areas had sold drug to only 16%
of respondents. When farmers were asked about the advice on parasite control that had
been given to them by the keyman, 65% in the high adoption areas gave the answer which
the keyman had been originally taught, compared with 37% of the farmers in low adoption
areas. In the high adoption areas 56% had followed the recommendations of the keyman,
whereas only 14% had done so in the low adoption areas.



Table 4.73 Farmer’s opinion of activities of keymen by adoption areas

Visited village

Talked to respondent
about program

Sold drugs to respondent
Talked to others
Keyman'’s advice correct

Followed his
recommendation

Low adoption areas

Unknown
65%
65%

65%

Yes
31.6%

25.4%

16.4%
20%
37%

14.2%

High adoption areas

Unknown
12.9%

12.9%

12.9%

Yes
83.6%

71.2%

64.3%
73.7%
65%

56.3%

Table 4.74 Reasons farmers in adoption areas ignored keyman's recommendation

Adopt- No Insuf- No No calf Other Total
ion ar- sick ficient adult reaso
eas animal infor- animal ns

mation
Low 32.4% 46% 2.7% 10.8% 8.1% 100%
High 54.3% 11% 11% 16.4% 7.3% 100%

For those farmers who did not follow the recommendations on treatment given to them
by the keyman, the reasons they gave are summarised in Table 4.74. The notable finding
in this Table is that 46% of low adoption area farmers said that they did not have enough
information to make a decision to treat their animals, whereas this was true foronly 11% in

the high adoption areas.

Table 4.75 shows that farmers in high adoption areas who lived in the same village as the
keyman had no problems in getting drugs from keymen, and less than 20 % of farmers
reported having any difficulties in getting drugs even in the most distant villages. In contrast,
in low adoption areas some farmers had difficulty in getting drugs even when they lived in
the same village, and 50% of those who lived more than 2 km away had difficulty.
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Table 4.75 Difficulty in getting drugs from keymen

Distance from keyman'’s village Low adoption areas High adoption areas
0 km 7.0% -

<2 km 36.8% 18%

>2 km 50% 16.7%

Table 4.76 Nature of problems in getting drugs from keymen

Distance from keyman'’s village Low adoption areas

1 2 3 4 5

0 km = - 50%50%-
<2 km - - 57%29%14%
>2 km 14% 14%- 43%26%

High adoption areas

1 2 3 4 5

0 km = £ L s =

<2 km 42% - 25%8% 25%

>2km 25% - 38%13%25%
ription

1 = No transportation

2 = Keyman did not have drug supplies

3 = No money to buy drug

4 = Difficult to see keyman

5 = Keyman's village is too far

In table 4.76 the nature of any difficulty which farmers faced in obtaining drug supplies is
summarised, for those who reported some difficulty. No farmer in the same village as a high
adoption keyman reported any difficulty, whereas half of those in the same village as a low
adoption keyman who reported a difficulty said that it was because it was difficult to see the
keyman. The pattern of difficulty of access to the keyman is repeated more strongly for more
distant villages, especially in the low adoption areas.
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Table 4.77 Percentage of farmers who bought drug for calf treatment in relation to distance
from keyman'’s village

Distance from keyman'’s village Adoption areas
Low High
0 km 41.4% 75.7%
<2 km 52.6% 57.6%
>2km 14.3% 53.3%

Table 4.77 shows the percentage of farmers at different distances from the keyman's
village who had purchased drugs to treat their calves, and it can be seen that the percentage
of farmers who purchased drugs was lower for low adoption areas in the keyman's own
village and fell off faster as well, with increasing distance from the keyman’'s village.

As well as the problem of purchase of drugs, some animal owners had no experience on
how to administer them. In some casesthey ask the keyman to Qirench the deworming drug
for their calves. Some farmers are still using "Bung Mai Phi" a piece of bamboo stem,
slightly cut at one end. This is about 30-40 cm long. Farmers used it as a drug container
for drenching their calves. This primitive container is available in villages, but some farmers
now use a 750 ml bottle as drencher. It is vital that whichever method is used, the calf get
an accurate dose.

Farmers were questioned on how accurately they used the drugs - whether they used
them as per the prescription on the package of anthelmintics, and whether they used them
at the times recommended. Table 4.78 shows the different percentages of accurate drug
usage reported, depending on distance from the keyman's village. It can be seen that
farmers who lived in the same village as the keyman and dosed their animals had similar
accuracy, but the accuracy of dosing fell off seriously in more distant villages in the low
adoption areas.

Table 4.78 Effects of distance on how accurately farmers used the drugs.

Distance from keyman'’s village Adoption areas
Low High
0 km 66.7% 57%
<2 km 30% 39%
>2 km - 62.5%

Benefits of Treatment of Animals for Parasitism

Almost all farmers who had treated their animals in both high and low adoption areas
reported that calf condition improved after treatment (Table 4.79). A high proportion of these
farmers reported that calves had improved both in condition and in appetite within a week
after treatment, and 8-10 % of farmer had detected dead worms in calf faeces the day after
administration.

! Bung = container, Mai Phi = bamboo
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The percentage of farmers in low adoption areas who still preferred to use traditional
treatment in preference to the drugs offered by the program was 12%, while only 1%
preferred traditional treatment in the high adoption areas (Chi-square = 3.82, P<0.05). This
result is shown in Table 4.79.

Table 4.79 Farmer opinion on traditional versus modern treatment, and the improvement
achieved after program treatment

Adoption Traditional treatment Calf condition Nature of
areas preferred improved improvement
Good Worm
appetite detected
Low 11.5% 95.8% 91.3% 8.7%
High 1.1% 99.0% 90.0% 10.2%

Table 4.80 Farmer opinion on benefits of fluke treatment in adoption areas, by adoption
areas

Adoption Number of improved Number of animals Effect of fluke treatment
areas animals not improved

Condition Work

improved ability improved
Low 100% - 78% 22%
(18) (14) (4)
High 98% 2% 83% 17%
(63) (1) (52) (11)

In the high adoption areas interviewed, farmers owned 63 adult animals which were tr-
eated against liver fluke by keymen, and these farmers reported that 98% (62) of the animals
improved in health and physical state by 2-3 months after treatment, and only 2% (1) of them
had not improved. This single case was due to the fact that the animal was severely
emaciated. Farmers in low adoption areas who had animals treated reported that all animals
treated (18) had improved. The percentages of animal condition improvement and weight
gain reported by farmers in the low and high adoption areas were 78% and 83% respectively.
Large ruminants, especially buffalo, are essential for crop preparation work such as plough-
ing in the paddy field and working of tapioca planting areas. Once animals become emacia-
ted with a heavy infestation of liver fluke they cannot provide power for this work. The
farmers appreciate the improvement in physical energy and condition of buffalo achieved by
fluke treatment, but Table 4.80 shows that only about 20% of farmers detected an
improvement in working ability of their buffalo following fluke treatment.

Farmers are also very interested in the improvement which can be achieved in animal
condition after treatment. Large ruminants are their financial reserve as well as energy
source, and they buy and sell animals quite frequently as a way of making a profit.
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Farmers were therefore asked whether they sold treated animals, and if so how much
benefit they gained from previously treating their animals. From the results in Table 4.81,
it can be seen that all treated animal (81) were sold, and farmers in the low and high
adoption areas reported the extra value gained as a result of treatment was 1811 Baht (US$
72.4) and 1112 Baht (US$ 44.5) respectively. This benefit was assessed as the extra return
farmers obtained on top of the normal price they would have expected to receive for their
animals had they remained untreated. Village farmers monitor prices closely, and these
assessments would be quite accurate. The extent of agreement between different farmers
about the size of the increase over a sample of 81 animals also gives confidence in its
accuracy.

Table 4.81 Effects of treatment on the value of adult animals by adoption areas

Adoption areas Number of treated Effect of treatment on
animals sold value per animal

Low 22% (18) 1811 baht (US$ 72.4)

High 78% (63) 1112 baht (US$ 44.5)

Effectiveness of Various Publicity Mechanisms in High and Low Adoption Areas

Table 4.82 shows that posters were the most widely remembered form of publicity offered
by the program, and that in high adoption areas most farmers knew of them. Knowledge only
fell off slightly with increasing distance from the keyman's village. In low adoption areas they
were known by all respondents in the keyman’s own village, but by very few in distant
villages.

The films used to promote the program were moderately effective, as judged by the
recollection of respondents of having seen them. The proportion who remembered them was
not related to distance from the keyman's village, in part at least because they were shown
on television. The films therefore provide a way of drawing the program to the attention of
farmers who might not otherwise know of its existence, and can be useful provided that other
efforts build on it. It should however be noted that the videotapes on the activities of the
program had been shown at the beginning of the program in some selected villages in
Mahasarakam province. These were where DLOs reported that keymen in those areas had
a poor level of activity in program promotion, and required more assistance from the NE-
VDRC staff. Those areas in fact were mostly those that have subsequently become low
adoption areas in this study. This was therefore a special factor in the interpretation of the
data on the videotape, since they were used more in low adoption areas for the study than
high adoption ones, and this difference appears to be reflected in the findings.

Leaflets are again seen as the least effective of the three main publicity methods used so
far.

In general farmers would prefer to have the keyman explain the program to them rather than
to read material themselves. There is however one effective method to provide leaflets as
a valuable source of knowledge about parasite control in the village. Leaflets or similar
publicity may be officially given either to ¥illage headmen or Tumbon councils. These
leaflets will be displayed in the village library® and every farmer will have an good opportunity
to read them.

2 The village library is the special place in most villages which has been built by farmers
under supervision by the village headman or Gumnun in that community. There are daily
newspapers and books available for farmers who are interested in reading. It is an equally
good place in the village as the Sala klang ban to display posters.
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Overall, however, it is clear that posters and direct contact between the keymen and
farmers provides the best publicity, and that this system works much better in high adoption
areas than low adoption ones.

Table 4.82 Effects of various media in each type of adoption area, classified by distance of
villages

Distance from keyman'’s Low adoption areas
village

Posters film leaflet
0 km 100% 16.7% 8.3%
<2 km 63.6% 27.3% 27.2%
>2 km 16.7% 50%-

High adoption areas

Posters film leaflet
0 km 848% 21.2% 9.1%
<2 km 80.7% 6.5% 6.5%
>2 km 65.4% 11.5% 11.5%
CONCLUSION

The analysis of results of the survey has identified a number of factors which influence the
effectiveness of the parasite control program, judged by a comparison of areas with different
levels of adoption of the program. In Chapter 5 the findings described in this Chapter will
be combined with field experience of the operation of the program to propose various ways
in which the program could be further enhanced.

This will lead onto an economic analysis of various possible improvements to the program
in Chapters 6 and 7. A full discussion of the significance of the findings reported in this
Chapter will therefore appear in Chapter 8, where the field findings can be integrated with
the results of the economic analyses.
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CHAPTER FIVE

POSSIBLE WAYS FOR FURTHER DEVELOPMENT OF THE PROGRAM

INTRODUCTION

This Chapter discusses weak points of the program as currently operated, opportunities
for expansion of its scope, and methods by which improvements could be achieved under
the specific conditions in north-east Thailand.

The original aims of the program are being achieved in many respects, but further
development is needed to meet the growing needs of the region for livestock in the future.
Possible avenues for development of the program will be described in this chapter, then
some ofthe major alternatives will be considered in the economic analysis in Chapters 6 and
7.

The main directions in which expansion could take place are:
1. Increase the density of keymen in existing program provinces, and enhance their training.

2. Increase the motivation of keymen to promote the program, especially those who are at
present of relatively low effectiveness.

3. Promote the scheme more widely and effectively through keymen to farmers in existing
program provinces.

4. Promote the program more strongly through mechanisms which do not directly involve the
keymen.

5. Persuade farmers who already participate inthe program to treat a higher proportion ofthe
animals they own than they do at present, since few if any farmers treat all of their animals.

6. Expand the program to additional provinces, with features according to those decided
upon for the existing provinces.

7. Expand the scope of the program to cover additional products for diseases other than
parasitism, and possibly additional functions beyond the prevention and control of disease
in large ruminants.

8. Modify the pricing of drugs, the funding of keymen and the administration of the program
to make it more effective.

9. Expand the range of people involved in the program by including other categories of
advisers to farmers, such as local chemists.

10. Regularly review the program to make technical improvements.
INCREASE DENSITY AND TRAINING OF KEYMEN

From Chapter 4, itis clear that increasing the number of keymen per Tumbon would enable
each keyman to better serve the farmers in his immediate area. Even the highly effective
keymen are severely stretched to cover their existing areas, and less effective keymen do
not even attemptto do so. Increased density of keymen should be designed to reduce the
number of villages per keyman from an average of 6 in the sample used for the study to an
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average of 4 or even 2 villages per keyman. The decision on how dense the keymen should
become should be influenced by livestock numbers as well as the numbers of villages and
farmers, and should not be strictly based on a number per Tumbon as at present. Villages
should also not be exclusively served by one keyman, although there should be some degree
of allocation. If keymen are more numerous, then good ones will tend to serve the area of
less active ones, thus reducing the direct effect of the effort of each keyman on an entire
group of villages. They will probably also provide better extension services in combination
than they can do if each works in isolation, since what one fails to do another may achieve.

It is also clear that keymen are being more effective in persuading farmers to use the drugs
than they are in educating the farmers about the nature of parasitism. This is not surprising,
but in the next phase keymen should be strongly encouraged and assisted to raise the
standards of their extension work. This will require increased training effort in which keymen
will participate for longer periods in single training programs, and may have additional
training every six months or so.

In some areas close to cities, farmers were not as interested in the program as those in
remote areas. This was due to the fact they could buy drugs from the chemist and veterinary
advice was more readily accessible. In those areas, the number of keymen selected should
be less than in remote areas where farmers own a number of animals and really need the
program.

One practical problem which has arisen is that some keymen moved to other areas and
the DLO and Tumbon council had to find and train new keymen to replace them. This
requires continuing attention to ensure that the number of keymen remains up to the desired
strength.

INCREASE THE MOTIVATION OF KEYMEN

As can be seen from the data, many keymen are already highly motivated, even though
the return they get for their efforts is very small. However there is scope to either replace
ineffective keymen, and in some cases to provide mechanisms to stimulate the level of
activity of those who are of marginal value at present. Motivation can be improved by
providing various incentives, such as special payments for every 50 drug packages sold or
prizes to keymen who sell the most drug, or other forms of reward for extra effort. A variety
of non-financial forms of motivating activity could also be undertaken, such as holding
meetings to review achievements, providing other tasks which will expand the scope and
rewards of the system, or providing competition for existing keymen from newly appointed
ones. Another motivating factor would be to modify the administration of the program so that
it is as easy as possible for keymen to use - for example by making all drug charges in full
baht, rather than half baht, which are difficult coins to obtain.

Additional training programs would also be an important motivating factor, and the results

of this study could be used to motivate keymen to be "high adoption" keymen. The content
of the training program should be developed and improved to facilitate keyman
comprehension. Media and materials used in training should be effectively designed for
farmer comprehension.
The acquisition of communication skills should be emphasised in keyman training, together
with the importance of utilising these skills to convince farmers that preventive measures
against animal diseases are of paramount importance. This intensive training specifically
requires experienced trainers who are involved with farmers, in order to create and
encourage keyman confidence, so that keymen can fully explain the program to farmers.

PROMOTE THE PROGRAM THROUGH KEYMEN

Additional effort could be put into promoting the program to farmers by using the keymen
more extensively for this purpose. For example, a wider range of posters could be provided
to keymen, alternative methods of local promotion could be explored, or standard commercial
practices for increasing the market size for a product could be attempted. As one example,
numbered tickets could be put in each packet of drug, and small prizes awarded to those
who get "lucky" numbers, with a prize to the keyman who sells the lucky packet. Village
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farmers enjoy such activities and this would stimulate interest in drug sales.

The use of village meetings is a vital part of the promotion effort, and assistance could be
provided to make these as attractive as possible for farmers to attend. These meetings are
usually held in the late evening when most farmers are free from their work. A keyman can
explain to farmers the details of the program, convince them to practise prevention rather
than symptomatic treatment, and suggest the use of correct anthelmintics. The next
morning, the keyman can start to treat animals with drugs provided by the program. In this
way farmers will see the results of treatment quite soon after the meeting.

Keymen have already been advised to prepare an advertising sign using a piece of wood
or metal which displays a simple, short description of their activities, and to fix this sign in
front of their houses. These advertisements are very useful for program promotion, and more
than 1000 keyman have adopted this advice. Signs could be provided to help the keymen
in this way.

PROMOTE THE PROGRAM BY REGIONAL PUBLICITY

It is vital to the effort of keymen that they be seen to be part of a larger program, so that
farmers will recognize that the keyman is there to help him, and has been trained to do so.
Broad promotional efforts such as television promotion and special activities involving
notable people atthe provincial and regional levels all help to identify the local keyman and
his work as something of importance, stimulating both the farmers and the keymen. Use has
already been made of a videotape and a radio program. Video films on the parasite control
program and keyman activities, including demonstrations of drug administration, were shown
in the late evening to farmers in more than 90 keyman areas (10 districts in Mahasarakam
province) by a mobile unit from the NE-VRDC in 1985. This stimulated farmer interest in the
program. More than 20 copies of the film were provided following farmer and keyman
requests. This activity was very effective for the promotion of the program, and despite
considerable financial outlay it was well worthwhile.

A television program on parasite control activities has been broadcast twice in the
Northeast and once nation-wide since the program began. Radio programs on these
activities have occasionally been broadcast from Khon Kaen radio station with other
documentaries on animal disease control. These promotions were organized and fully
supported by the NE-VRDC. It is clear from this experience that a regular and systematic
contribution from the Department of Livestock Development through the NE-VRDC and other
parts of the Department are vital to program success.

Special activities involving people other than farmers may also be useful, such as projects
for school children to help them understand the purpose of the program, offering prizes for
the best projects. The children would become more knowledgeable on the subject, and
would also discuss the topic with their parents. This in turn would draw the program to the
attention of their parents.

To promote program and assist keymen, the PLO may arrange "a week of worm
eradication", to reduce the parasite problem in particular areas where animals are reported
to be sick or dying from internal parasites. For instance, liver fluke was confirmed as the
cause of deaths in adult buffalo and cattle in villages surrounding a large dam in Sakonakorn
province.

The "week of worm eradication" program was first implemented in that area during
September 1986 and resulted in a decrease in the prevalence of parasitic disease within a
few months of initial drug administration. This activity has been repeated in the same
province twice a year thereafter. All animals were treated by keymen, using drugs under the
supervision of veterinary field staff.

The three most important recommendations to arise from this campaign were:

1. Use the correct anthelmintic.

2. Treat all calves twice at 3 and 6 weeks of age.

3. Treat all adult animals at least once a year at the beginning of September for liver
fluke.
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Program commencement should be fixed in January each year to correspond with peak
calving period. In this way it can quickly be shown that effective anthelmintic drugs in the
program reduce calf mortality rate from internal parasites. This method will encourage the
farmers’ interest in further information on the program, including the use of other drugs.

PERSUADE USERS TO TREAT MORE ANIMALS

At present few high acceptance farmers treat anywhere near all their animals. Since these
farmers are already convinced to use the program, it should be easier to convince them to
treat most or all of their animals in accordance with recommendations, than to recruit more
farmers into the high acceptance category. This aspect should therefore not be neglected
in favour of efforts directed solely at bringing more farmers into the high acceptance
category.

EXPAND THE PROGRAM TO ADDITIONAL PROVINCES

This is an obvious method, but it requires that considerable effort be put into starting the
program and recruiting the keymen. It should probably only be done gradually, once existing
provincial programs are operating as well as possible.

EXPAND THE PROGRAM TO COVER ADDITIONAL PRODUCTS

Animal diseases are caused not only by parasitic problems, but also by many other agents.
For example, mineral deficiencies are widespread in some areas, causing lower productivity.
A mineral mix containing selenium and vitamin E is prepared for distribution to keymen for
use in the program to reduce the problem of "tetanoid syndrome". Other simple drugs are
progressively being added to the program to help keymen treat common and easily
recognizable conditions. Farmers appreciate this additional help, and it all helps to increase
recognition of the program.

MODIFY ADMINISTRATIVE AND FUNDING ASPECTS OF THE PROGRAM

A number ofimprovements could be made with respectto charging fordrugs, drug supply,
funding support for keymen and the administration of the program. Some suggestions are
as follows:

1. Improvement in quality of material supplied to keymen, eg. drug containers, and
description of drugs. This should be simple and practical for both keymen and
farmers. Spare parts for plastic syringes, an important piece of equipment for
keymen, should be readily available.

2. Drug storage arrangements in each province need to be reconsidered because drug
life is limited, especially injectable drugs. In some PLO or DLO offices, there was not
enough room to store drugs, and appropriate storage space is required. Finance for
these facilities could be provided by the revolving fund.

3. Drug movement between the PLOs, DLOs and keymen in some areas is irregular due
to problems of transportation. Reduction of these problems could be achieved if
drugs and materials were purchased by the Regional Veterinary offices instead of the
Department of Livestock Development in Bangkok, which is a considerable distance
from the Northeastern provinces. This would facilitate delivery to PLOs and alleviate
the problem of drug supply between DLOs and keymen.

4. The 13% incentive payment is not considered enoughby most keymen, compared to
the efforts expended. The amounts received even by good keymen over a year are
very small, and something must be done about this if the program is to continue to
be a success. Serious consideration should be given to using the keymen for other
functions, so that their income from the work is enough to justify them continuing.
One possibility is to expand their work to include poultry, since there is a need for a
poultry health service and a study is currently being conducted at NE-VRDC to
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develop a disease control program for village poultry based on a study of health and
productivity of village chickens. Such aprogram could be integrated with the existing
ruminant program. A second possibility is to use the keymen in a simple disease
reporting role, and to reward them for this work. It would help give them a reason for
visiting villages, and would fit in well with their present role.

To improve incentive payment for keymen there are two possibilities, with money or
without additional money. Incentive payment without additional money means
keymen may be provided extra drugs in return for their previous payment, according
to how many animals each owns. Keymen may use these drugs to treat their own
animals, instead of buying from their own stock as is usual.

A group of selected keymen who achieve good performance in keyman activity could
be rewarded. For example a special trip could be arranged for them to visit areas
where animal production is increasing, eg. private or commercial livestock farms, or
the livestock breeding station.

Following animal deaths which occurred shortly after drug administration, some
keymen could not continue their activities in those areas. Farmers did not trust them
any more, unless the animal owners clearly understood that the deaths did not result
from the keyman’s drugs. This meant that keymen had to be able to clearly explain
tothe owners how such deaths could happen. Some animal owners requested money
as compensation from keymen. These problems occasionally occurred inthe program
provinces, working with nearly 2000 keymen, and had been not been effectively dealt
with by the DLD. A solution must be found to this problem, and one possibility is to
authorise expenditure from the revolving fund as compensation in the case of an
animal death. Animal owners could get about 75% of the market value, following
diagnosis by the NE-VRDC, confirming that the cause of death was drug
administration by keymen. This solution has not been officially explored since the
program started.

At the provincial level, the program should be operated and continuously monitored
under the supervision of the Provincial Veterinary Officer (PVO), as standard policy.
The PVOs of 17 Northeastern provinces are responsible for disease eradication in
province areas, under the control of the Provincial Livestock Officers (PLOs), and are
the link between the NE-VRDC and the provincial level. The PVOs are the appropriate
field staff who can oversee the program and provide technical advice directly to DLOs
and keymen in their provincial areas.

The price of drugs recommended for farmers in the program was quite reasonable for
farmers and keymen. Pricing of drugs should be closely monitored to ensure that
they remain within the capacity of farmers to pay, but that the keyman receive an
adequate payment and the revolving fund does not lose money over time. The
revolving fund should be authorised to provide replacement drug stocks promptly so
that farmers can always obtain treatment when they need it. Some keymen kept
money from drug sales for too long, causing financial difficulties in management of
the revolving fund. The DLOs who are responsible for these keymen should find an
appropriate solution to the problem and replace the keymen if necessary.

Random testing of program results in some areas should be implemented and
methods of further improvement investigated.

INVOLVE OTHER ADVISERS

The local chemist is clearly a significant adviser to farmers on animal health matters,
especially for those farmers who have not yet participated in the program. Use could
perhaps be made of them either as participants, or as people who are used to direct farmers
to the keyman for their area. The chemists would have to be trained in the same way as
keymen so that they could carry out this work.
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REGULARLY REVIEW TECHNICAL ASPECTS OF THE PROGRAM

Reviews such as the one described in this thesis are vital to find out how the organization
of the program can be improved. Such assessments should be conducted periodically.
Specific technical aspects of the program should also be re-examined regularly, to take
account of new scientific findings, changes in the pricing and availability of drugs which
could lead to a change in the recommendation on treatment, and the release of new
improved drugs on to the market in Thailand, which might result in changed
recommendations.

Some of the major options for improving the program will be considered in more detail in
the next two chapters.



CHAPTER Six

ECONOMIC EVALUATION OF THE BENEFIT OF THE SCHEME FOR
INDIVIDUAL FARMERS

INTRODUCTION

In evaluating the economic benefit of disease control, it is necessary to consider
the difference in productivity between diseased and disease-free animals, and also the
changes in productivity which follow elimination of a disease from an affected animal (Mo-
rris,1986b). The effects of disease and the need for disease control have to be considered
as part of the overall economic assessment of methods of improving the income and
wellbeing of farmers and their families. This will be true regardless of whether the issue is
being looked at from an individual, regional or national level. This aspect of assessment is
closely allied to epidemiological studies of possible methods for achieving better control of
disease in animals.

A basic knowledge of economic techniques provides a necessary perspective to
the veterinarian's activities in large animal practice (Thrusfield,1986). Morris (1979a) pointed
out that the animal health services of each country are competing with many other
parts of the economy for strictly limited resources. Therefore although improvement of
animal health may deserve high priority in national development, it is unlikely to be
achieved unless well-documented cases can be presented when decisions on economic
planning are being made. This same information will be valuable in making livestock
owners more aware of the problems caused by animal disease, and will be essential as
a basis for internal decisions by the animal health service.

Ellis et al (1979a), describing the changing character of animal health problems write
that in the past, decisions on the control of animal diseases could be made without a formal
economic analysis, because the losses due to the disease were obviously outweighing the
costs of control. In recent years, however, the situation has become more complex
because the diseases with which veterinarians must deal are multi-factorial and the non-
technical factors which must be taken into account in decisions have become more
numerous. The general epidemiological picture has changed too, as a result of changes
in the structure of livestock populations, and in herd and flock management. Moreover, as
traditional management systems are modified by development schemes and the pressures
of national development, new (and newly appreciated) animal health problems may become
evident.

Morris (1979a) mentioned that the use of modern epidemiological and economic
methods can be a very valuable tool in the hands of a veterinary administrator, and will give
field veterinary staff the techniques they require to balance the increasing technical
sophistication of laboratory staff. The approach will assist veterinary administrators to make
more soundly based decisions on complex problems, and to convince economic
planners that their recommendations are well supported and justify funding.

ECONOMIC BENEFITS FROM A DISEASE CONTROL PROGRAM

Ellis et al (1979a) explained in the measurement of benefits that,although the
benefits of animal health programs usually take the form of an improvementin the efficiency
of production, the extent of improvement is most easily estimated in terms of increased
production per animal. Thus it is necessary to find the effect of the disease on production
in order to estimate the benefits of the program. Farmers seldom count the costs of
individual animal treatment and tend to regard them as an unavoidable expenditure,
because even the best managed herds and flocks are accustomedto experiencing a
certain number of health problems and accidents (Ellis et al, 1979b).
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Morris et al (1980) mentioned in the measurement and evaluation of the
economic effects of parasite disease that economic analysis provides a method for
undertaking comparisons of parasite control strategies when the motive for action is a
financial one. Economic studies should be designed so that as many strategies as possible
can be compared within the experimental design, as this assists in interpretation. In
conducting such experiments careful physical measurement of the consequences of the
disease, and of actions taken against it, comprise the major part of the work. The principle
value of economic analysis of parasite control strategies is thatit provides a basis for making
logical decisions on the optimal action which should be taken under various sets of
circumstances.

If a control program involves substantial initial investment and the benefits
gradually accumulate, itis necessary to weight annual costs and benefits by a factor
which makes immediate costs and benefits more valuable than those which occurin the
future. This procedure, which is known as "discounting of future cash flows", is simply the
reverse of compound interest calculation. Its principal application is in the assessment
of public disease control programs,where the government will contribute to a large-
scale program.Analyses of this type are termed "benefit-cost analysis" when only
measurable economic costs and benefits are considered (Morris et al 1980).

TECHNIQUES FOR ECONOMIC ANALYSIS

The precise approach used to collect, handle and interpret information must be
chosen in the light of national circumstances. Many of these costs and benefits can be
valued in simple monetary terms and the techniques involved fall under the general heading
of "economic analysis" (Ellis et al, 1979a). Economic techniques have a place as one tool
which can be used by epidemiologists in evaluating the practical value of their research
findings to livestock producers.

Economic studies are intended to provide information for decision-making, so it is
essential that studies be undertaken under circumstances which replicate field conditions
as closely as possible.

The field information must then be summarised in the form of an economic analysis
which shows farmers and decision-makers in the veterinary service the consequences of
each of the possible decisions which they could make. The techniques of economic analysis
which are useful in veterinary economics have been described by Morris (1969) and Morris
and Meek (1980).

Of the techniques which they describe, those which are useful to this particular study
are:

1. Partial budgeting. In this technique, which is normally used at farm level, the items of
farm income and expenditure which change as a result of the disease control program are
built into a budgeted comparison of the situation with and without the control program. All
items which are not affected by the decision under consideration are excluded from the
analysis, so that the evaluation is clear-cut and straightforward to undertake. In this study,
the evaluation of the economic benefit to individual farmers has been carried out by partial
budgeting.

2. Benefit-cost analysis. Thisis used to evaluate major decisions, commonly those which
involve substantial Government spending on the program. Results are usually calculated
over a period of years, with the results discounted back to a defined date, normally the
starting date of the project. Benefit-cost analysis will be used in this study, but because the
costs are very small and do not change greatly over time, an annual return figure has been
calculated rather than the more usual "net present value". The results presented here in the
form of a benefit-cost analysis will be an evaluation of the return on Government and aid
funds invested in the parasite control program.
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2. Modelling of the biological system. To give a comprehensive assessment of the
biological and economic effects of a disease control program, a model can be developed to
run on a computer and evaluate the full effects of the disease control program. These
models can range from very simple ones built within an electronic spreadsheet, up to very
comprehensive models of an entire animal production system. In this study a simple
spreadsheet model has been constructed within the program Quattro, described in Chapter

3. This model enables values for each of the variables to be entered, and then the effects
for the "typical" farmer will be calculated. These results will then be carried into a second
stage of the model which calculates the annual costs and benefits of the program for each
of the six provinces included in the study, then for the group of provinces as a whole. This
method of laying out the analysis makes it quite easy to test the effect of changing any of the
data which was used to build the analytical model, since a change in any factor will
immediately cause the spreadsheet to recalculate all values in the results table. A series of
analyses can therefore be conducted much more quickly and easily than would be the case
if all figures had to be recalculated by hand every time one of the pieces of data in the
analysis was altered.

In the last few years the application of economic techniques in parasite control
has been demonstrated by a number of workers and the procedures which are now
available permit comprehensive and reliable economic studies to be undertaken by
individuals who do not have extensive knowledge in economic theory. With the
development andintensification of livestock industry formerly insignificant diseases become
important and epidemiology and economics are the most effective methods of study with
regard to the health of animal populations (Morris, 1979b). If the effects of the disease have
been estimated in physical terms as a loss of production due to disease, this loss must then
be put into valid economic terms by assessing the expected benefit of controlling the
disease, so that it can be directly compared with the cost of control strategies (James
et al, 1979). It is very rare to be able to achieve complete control of a disease, so the
analysis should normally be carried out by comparing the production losses due to disease
between groups of animals in which the disease has been controlled and those in which it
has not, in order to calculate the net benefit of the control measures.

BENEFITS OF PARASITE CONTROL TO THE VILLAGE FARMER

The analytical procedure which has been used in this part of the study is partial
budgeting. The aim of this procedure is to select those components of enterprise income
and costs which are likely to be influenced by the intended disease control procedure, and
only these items are considered in the analysis. Each item in the physical measurement
process is multiplied by its market value, and this financial estimate is included in the
budget (Morris and Meek, 1980).

In this case, the expected benefits farmers receive when they adopt the parasite
control program are categorised as follows:

1. Additional monetary returns received (or increased inventory value of capital assets) from
calves, due to the calf survival rate being increased by control of internal paraistes. The
high acceptance farmers gained benefits from the value of additional calves which survived
to one year old, due to parasite control procedures.

2. The additional inventory value of growing and adult animals which survived because of
the parasite control program.

3. Additional market value, due to improved body condition, of animals which have been
treated for parasitism.

4. Reduced needto rent buffalo for working the rice paddy field because the farmer’s own
animals are stronger following treatment for liver fluke.

5. Additional value of manure produced.
6. Improved reproductive potential of animals, due to improved body weight and state of

health, leading possibly to higher birth rates and therefore to growth of the animal
population.
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7. Possibly increased length of life as a result of parasite control, so that breeding animals
which have been regularly treated can produce more calves, and have a prolonged working
life.

In this study the first three categories listed above were considered as the major measurable

benefits which farmers would be likely to receive if they adopted the parasite control scheme.
The other benefits were considered as probable gains due to the program, but as being
much more difficult to demonstrate within the study which was undertaken. It was therefore
decided to limit the economic assessment to those three items for which adequate data
could be derived from the field study, and to consider the other items as unmeasurable
benefits, which would almost certainly make the true gain to the farmer larger than the
figures provided in this analysis.

The costs of the program have been subtracted from the gross benefit caculated as above,
to produce the net return or net benefit. This net return is estimated as additional income or
gain in livestock value which farmers will achieve from adopting the parasite control
procedures, and will be expressed in relation to an enterprise of standardized size as net
benefit per farm.

Data related to the number of buffalo and cattle which a typical farmer owned, number of
calves and adult animals treated, and the values of animals of the high and low acceptance
farmers were analyzed using analysis of variance. The results are shown in Appendix 7.
These results plus figures presented in the various Tables and Figures in Chapter 4 provide
the base data used in the economic analysistables. To presentthe difference between the
livestock income of the high and low acceptance farmers, the following economic analysis
for a single village farmer (household) was formulated in one section of a spreadsheet as
shown in Table 6.1.

For the purposes of the analysis, an increase in inventory (the number of animals owned by
the farmer, multiplied by their individual values) was treated as being exactly the same as
livestock income, because a farmer who obtained a benefit from the parasite control program
in the form of owning more animals, and having animals of higher market value, might either
choose to sell the animals and use the cash, or keep the animals and build up his capital in
the form of an "animal bank", which is common practice in the region. The economic effect
is the same, although account must be taken in looking at the issue for the region, as distinct
from the individual farmer, that if all farmers choose to keep the extra animals, then there
may be feed supply problems in the medium term.

MEASUREMENT OF COST

The total cost of the progam comprises two components. One is the individual treatment
cost incurred by each farmer. The other component is the cost incurred by the community
through training of keymen and supplying them with promotional material. This second cost
is only relevant to the benefit-cost analysis, and will be considered in Chapter 7.

The cost of treatment is the amount charged by the keyman for supplies of the various
drugs, and has been taken for this analysis as US$ 0.3 for one calf treatment dose and
US$ 0.4 for one adult treatment dose.

The cost for training of the keymen and supplying them with promotion material is
about US $ 15 per keyman. This was calculated directly from data for the costs of training
the number of keymen who are already in the program, and the cost of training additional
keymen should certainly be no higher.

ANALYSIS OF THE BENEFIT TO THE INDIVIDUAL FARMER

Table 6.1 shows the method of calculation used to assess each of the components of the
economic analysis.
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Table 6.1 Formulae used in the economic analysis at farmer level

Birth rate/year = No.calves born / No.females >4 yrs.
(No.calves present + No.calves died) / No.females >4 yrs.

Survival rate (No.calves present + No.calves sold) / No.calves born
(No.calves present + No.calves sold) / (No.calves present + No.calves

sold + No.calves died)

Survival rate of treated calves = No.treated calves * Survival rate of treated calves
Survival rate of untreated calves = No.untreated calves * survival rate of untreated calves

Total value of calves at 12 months = (No.treated calves + No.untreated calves)
* Calf value at 12 months

Value of treated adult animals = Standard market value adult animal
+ Additional value due to treatment

Since no evidence was obtained for the death of adult animals in the study population due
to liver fluke, it has been conservatively estimated that the survival rate of both treated and
untreated adult animals = 100%.

Total value of adult animals = (No.treated adult animals + No.untreated adultanimals)
at the beginning of year * Value of untreated animals
=A
Total value of adult animals = (No.of treated animals at end of year * Value of treated
animals)
at the at the end of year + (No.untreated animals at the end of year * Standard market
value)
=B
Change in value of adult animals over one year =B-A
Total value of herd .at end of year = Total value of calves at 12 mths. +(B - A)

Drug cost per calf dose US$ 0.3 (7.5 baht)

Drug cost per adult dose US$ 0.4 (10 baht)

Total cost of calf treatment No.calves treated * US$ 0.3
Total cost of adult treatment = No.adults treated * US$ 0.4

Total treatment cost = Total cost of calf treatment + Total cost of adult treatment

Total income from herd of high acceptance farmer = Total value of herd at end of year- C
=D

Total income from herd of low acceptance farmer = Total value of herd at end of year
=E

Net benefit due to being a "high acceptance" farmer =D -E
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Tables 6.2 and 6.3 show the economic calculations in the Quattro spreadsheet using
these formulae, when the actual data obtained from the farmers is used in the analysis. In
other words, what is being measured is the difference in net livestock income between high
and low acceptance farmers, based on the data they supplied in the survey.

All of the figures in the analysis have been calculated in US dollars, principally so that
they could easily be interpreted by readers from a range of countries. For the analysis, US$1

has been taken as equivalent to 25 baht.

Table 6.2 Estimation of increased buffalo value per farm at end of year by acceptance level,
for those farmers who own buffalo, using actual survey data

Variable High acceptance Low acceptance
level level
Number of adult animals owned 2.96 3.17
Number of female animals >4 yrs.owned 0.92 0.95
Birth rate(%) of calves 55.8 40.6
Number of calves born 0.51336 0.3857
Survival rate treated calves 81 0
Survival rate untreated calves 68 68
Number of calves treated 0.48 0
Number of calves not treated 0.03336 0.3857
No. treated calves surviving to 12 months 0.3888 0
No. untreated calves surviving to 12 months 0.022685 0.262276
Value per calf at 12 months 89.1 89.1
Total value of calves at 12months 36.6633 23.36879
Number of treated adults >12 months 1.5688 0
Number of untreated adults >12 months 1.3912 3.17
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100
Value of treated adult animals 270.82 0
Value of untreated adult animals 182.21 182.21
Number treated adults at end of year 1.5688 0
Number untreated adults at end of year 1.3912 3.17
Total value of adults at start of year 539.3416 577.6057
Total value of adults at end of year 678.353 577.6057
Change in value of adults over year 139.0114 0
Total increase in value of herd at end of year 175.6747 23.36879
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Table 6.3 Estimation of Cattle Value Per Farm at End of Year by Acceptance Level, for
Those Farmers Who Own Cattle, Using Actual Survey Data

Variable High acceptance Low acceptance
level level
Number of adult animals owned 3.81 3.81
Number of female animals >4 yrs.owned 1.481 1.515
Birth rate(%) of calves 61 51.5
Number of calves born 0.90341 0.780225
Survival rate treated calves 93 0
Survival rate untreated calves 81 81
Number of calves treated 0.08 0
Number of calves not treated 0.82341 0.7828
No. treated calves surviving to 12 months 0.0744 0
No. untreated calves surviving to 12 months 0.666962 0.634068
Value per calf at 12 months 110.65 110.65
Total value of calves at 12months 82.03172 70.15962
Number of treated adults >12 months 1.2573 0
Number of untreated adults >12 months 2.5527 3.81
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100
Value of treated adult animals 325.46 0
Value of untreated adult animals 214.35 214.35
Number treated adults at end of year 1.2573 0
Number untreated adults at end of year 2.5527 3.81
Total value of adults at start of year 816.6735 816.6735
Total value of adults at end of year 956.3721 816.6735
Change in value of adults over year 139.6986 0
Total increase in value of herd at end of year 221.7303 70.15962

Table 6.4 Costs and Net Benefits of Parasite Control Program - Actual Data

Cost of treatment

Cost per dose of drug/calf
Cost of calf treatment
Cost per dose of drug/adult

Cost of adult treatment

Buffalo
0.3
0.144
0.4

0.62752

Cattle
0.3
0.024
0.4

0.50292

Net benefit of program
Value of animals in high acceptance level
Value of animals in low acceptance level

Total cost of treatment

Net benefit/farmer

175.6747

23.36879

0.77152

151.5344

221.7303

70.15962

0.52692

151.0438
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Table 6.4 shows that the net benefit calculated in this way for a farmer who keeps
buffalo was US$151.5, and the net benefitfora farmer who keeps cattle was $151.0. Afarmer
who keeps both would on average receive the combined benefit. However since about 88%
of farmers in the study keep buffalo and about 30% keep cattle, the "average farmer" will
receive a benefit of about $170 after adjusting for the likelihood that he will keep each of the
two species.

Because the cost of the program is so low, there is little point in undertaking a
sensitivity analysis since all of the factors in the analysis would have to be taken to extreme
and most improbable values before the benefit was reduced to zero.

However this first analysis is based on the assumption that all of the difference in
calculated net income between high and low acceptance farmers is due to the parasite
control program, at least as far as the factors used in the analysis are concerned.

Within the limits of the survey method on which the analysis was based, this is a
reasonable conclusion for the calf mortality data and the increase in value after treatment of
adult animals, the two factors which make up most of the benefit. There is independent
evidence, as mentioned in Chapter 1, that differences in calf mortality of at least this size can
be produced by anthelmintic treatment of calves, and the data on adults was based on actual
sale data in the region, since 81 treated animals were sold by respondents and they provided
data on what they believed to be the difference in value between treated and untreated
animals. They are very aware of prices of animals, and the mean value from their estimates
should be an accurate estimate of the true value, especially since the variability among
respondents in the figure they quoted was quite small.

However the difference in calving rate between the two groups, while it may be due
at least in part to treatment of adult animals, is difficult to ascribe totally to this cause since
most of the cows which produced these calves would probably have been untreated animals.
A further analysis has therefore been conducted in which the calving rate for both high and
low acceptance groups has been standardised to the mean over all animals in the study. In
addition, the number of animals in the base population has been adjusted to the mean value
across the entire population in the survey group, to remove effects due to the difference in
starting herd size. In this way the data should represent as close as can be achieved to an
assessment free of complications due to inherent differences between the high and low
acceptance farmers, unrelated to their involvement in the parasite control program.

In addition, the figures are based on the actual number of each species owned by a
high acceptance farmer and a low acceptance one. Since they owned slightly different
numbers of animals, the results are influenced by this difference in herd size. Whether this
difference is at all related to acceptance level is something which cannot be assessed with
this data.

Thus the calculated figures in Table 6.4 represent just the difference in actual and
potential income between high and low acceptance farmers, which may be due to a variety
of factors in addition to whether or not they use the program. For example, high acceptance
farmers may be those people who are likely to accept advice on matters other than parasite
control, and therefore may do a number of things differently from low acceptance farmers.
It is impossible within the design used for the study to totally remove this factor. However
in order to reduce it to a minimum, various adjustments will be made to the data to
standardise it and remove possible confounding factors which might make the results look
too good.

Adjusted Base Analysis

Tables 6.5, 6.6 and 6.7 show the results of this adjusted analysis for an "average
farmer" who owns the mean number of animals as determined across the entire survey
population for farmers who own the particular species.
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Table 6.5 Estimation of buffalovalue perfarmatend of yearby acceptance level, forthose
farmers who own buffalo, adjusted to equate animals owned and birth rates

Variable High acceptance Low acceptance

level

level

Number of adult animals owned

Number of female animals >4 yrs.owned
Birth rate(%) of calves

Number of calves born

Survival rate treated calves

Survival rate untreated calves

Number of calves treated

Number of calves not treated

No. treated calves surviving to 12 months
No. untreated calves surviving to 12 months
Value per calf at 12 months

Total value of calves at 12months
Number of treated adults >12 months
Number of untreated adults >12 months
Survival rate (%) of treated adults
Survival rate (%) of untreated adults
Value of treated adult animals

Value of untreated adult animals

Number treated adults at end of year
Number untreated adults at end of year
Total value of adults at start of year

Total value of adults at end of year
Change in value of adults over year

Total increase in value of herd at end of year

2.97
0.86
51

0.412284
0.026316
0.33395
0.017895
89.1
31.34938
1.5741
1.3959
100
100
270.82
182.21
1.5741
1.3959
541.1637
680.6447
139.481
170.8304

2.97
0.86
51
0.4386
0
68
0
0.4386
0
0.298248
89.1
26.5739
0
2.97
100
100
0
182.21
0
2.97
541.1637
541.1637
0
26.5739
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Table 6.6 Estimation of cattle value per farm at end of year by acceptance level for those
farmers who own cattle, adjusted to equate animals owned and birth rates

Variable High acceptance Low acceptance
level level
Number of adult animals owned 3.94 3.94
Number of female animals >4 yrs.owned 1.45 1.45
Birth rate(%) of calves 56 56
Number of calves born 0.812 0.812
Survival rate treated calves 93 0
Survival rate untreated calves 81 81
Number of calves treated 0.07308 0
Number of calves not treated 0.73892 0.812
No. treated calves surviving to 12 months 0.067964 0
No. untreated calves surviving to 12 months 0.598525 0.65772
Value per calf at 12 months 110.65 110.65
Total value of calves at 12months 73.74707 72.77627
Number of treated adults >12 months 1.3002 0
Number of untreated adults >12 months 2.6398 3.94
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100
Value of treated adult animals 325.46 0
Value of untreated adult animals 214.35 214.35
Number treated adults at end of year 1.3002 0
Number untreated adults at end of year 2.6398 3.94
Total value of adults at start of year 844.539 844.539
Total value of adults at end of year 989.0042 844.539
Change in value of adults over year 144.4652 0
Total increase in value of herd at end of year 218.2123 72.77672

Table 6.7 Costs and net benefit of program for buffalo and cattle owners, adjusted for herd

size and birth rate

Cost of treatment Buffalo Cattle

Cost per dose of drug/calf 0.3 0.3

Cost of calf treatment 0.123685 0.021924
Cost per dose of drug/adult 0.4 0.4

Cost of adult treatment 0.062964 0.52008
Net benefit of program

Value of animals in high acceptance level 170.8304 218.2123
Value of animals in low acceptance level 26.5739 72.77672
Total cost of treatment 0.753325 0.542004
Net benefit/farmer 143.5032 144.8936

In fact the difference from the earlier unadjusted analysis is only slight, because there
are various counterbalancing differences between the two groups whi ch mean that the
original unadjusted figures come out very close to these adjusted ones. In this case the net
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benefit for a buffalo owning farmer is $143.5, while the net benefit for a cattle owning farmer
is $144.9. After adjustment for the proportion of farmers who own each species, the net
benefit to the "average farmer" would be again approximately $170.

Analysis Adjusted to Represent the Average Farmer

The figures so far have been concerned with farmers who own the particular species
for which the calculation is being made. Since, as pointed out earlier, a much lower
proportion of farmers own cattle than buffalo, if the analysis is to represent the situation for
the average farmer for the region, then it should be based on the mean number of animals
of each species owned by a farmer, including those farmers who own no animals of one or
both species. Tables 6.8 to 6.10 show the results for this farmer.

He owns the mean number of buffalo (2.13) and the mean number of cattle (1.1),
noticeably lower than the mean for cattle-owning farmers. This farmer's herd also has a
calving rate equal to the mean for the entire population, calculated separately for buffalo and
cattle. The net benefit is $102.9 from his buffalo, and $40.4 from his cattle, allowing for the
differing proportion of farmers who own each species. The total benefittothe average farmer
is $143.3. Thus it is smallerthan the unadjusted figure, but is still a remarkably large benefit
considering that the investment required to obtain it is US$0.69. Again sensitivity analysis
shows that the net benefit will exceed the breakeven point for virtually all values of the major
variables.

Table 6.8 Estimation of Buffalo Value Per Farm at End of Year by Acceptance Level, adjusted
to represent the average farmer

Variable High acceptance Low acceptance

level

level

Number of adult animals owned 2.13 2.13
Number of female animals >4 yrs.owned 0.61 0.61
Birth rate(%) of calves 51 51
Number of calves born 0.3111 0.3111
Survival rate treated calves 81 0
Survival rate untreated calves 68 68
Percentage of calves treated 0.94 0
Number of calves treated 0.292434 0
Number of calves not treated 0.018666 0.3111
No. treated calves surviving to 12 months 0.236872 0

No. untreated calves surviving to 12 months 0.012693 0.211548
Value per calf at 12 months 89.1 89.1
Total value of calves at 12months 22.23619 18.84893
Percentage of adult treated 0.53 0
Number of treated adults >12 months 1.1289 0
Number of untreated adults >12 months 1.0011 2.13
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100

Value of treated adult animals 270.82 0

Value of untreated adult animals 182.21 182.21
Number treated adults at end of year 1.1289 0
Number untreated adults at end of year 1.0011 2.13
Total value of adults at start of year 388.1073 388.1073
Total value of adults at end of year 488.1391 388.1073
Change in value of adults over year 100.0318 0

Total increase in value of herd at end of year 122.268 18.84893
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Table 6.9 Estimation of Cattle Value Per Farm at End of Year by Acceptance Level,
adjusted to represent average farmer

Variable High acceptance Low acceptance
level level
Number of adult animals owned 1.1 1.1
Number of female animals >4 yrs.owned 0.4 0.4
Birth rate(%) of calves 56 56
Number of calves born 0.224 0.224
Survival rate treated calves 93 0
Survival rate untreated calves 81 81
Percentage of calves treated 0.09 0
Number of calves treated 0.02016 0
Number of calves not treated 0.20384 0.224
No. treated calves surviving to 12 months 0.018749 0
No. untreated calves surviving to 12 months 0.16511 0.18144
Value per calf at 12 months 110.65 110.65
Total value of calves at 12months 20.34402 20.07634
Percentage of adult treated 0.33 0
Number of treated adults >12 months 0.363 0
Number of untreated adults >12 months 0.737 1.1
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100
Value of treated adult animals 325.46 0
Value of untreated adult animals 214.35 214.35
Number treated adults at end of year 0.363 0
Number untreated adults at end of year 0.737 1.1
Total value of adults at start of year 235.785 235.785
Total value of adults at end of year 276.1179 235.785
Change in value of adults over year 40.33293 0
Total increase in value of herd at end of year 60.67695 20.07634

Table 6.10 Costs and net benefit of the program, adjusted to represent the average farmer

Cost of treatment Buffalo Cattle
Cost per dose of drug/calf 0.3 0.3

Cost of calf treatment 0.08773 0.006048
Cost per dose of drug/adult 0.4 0.4

Cost of adult treatment 0.45156 0.1452
Net benefit of program

Value of animals in high acceptance level 122.268 60.67695
Value of animals in low acceptance level 18.84893 20.07634
Total cost of treatment 0.53929 0.151248
Net benefit/farmer 102.8798 40.44937
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increased Use of the Program

Farmers in the study only treated a proportion of each age group of both buffalo and
cattle, as shown in Tables 6.8 and 6.9 for the adjusted average farmer. An analysis was
therefore conducted to assess the effects of increasing the proportion of animals treated per
farmer, to determine the effect on the economic benefit received.

It is difficult to show the full range of possible increases adequately, because the
percentage of animals actually treated is different for buffalo and cattle, and for calves and
adults within each species. The analysis has therefore been done by taking the base
analysis as already described, first by reworking the calculations for the situation where all
animals belonging to the "typical farmer" are treated. Then for each species and age group,
a figure for "50% improvement" is calculated by taking an intermediate situation where the
number of animals treated in each of the four sub-groups in the analysis (adults and calves,
buffalo and cattle) is halfway between the number actually treated and the number which
could possibly have been treated. Tables 6.11 to 6.13 show the situation in which all eligible
animals are treated, and Tables 6.14 to 6.16 show the situation where 50% of the currently
untreated animals are now treated.

If all animals are treated, the net benefit rises to $191.4 for buffalo (Table 6.11),
$124.7 for cattle (Table 6.12), alarge increase since fewer of the available cattle are currently
treated, making a total benefit of $316.1 (Table 6.13). If the intermediate value is taken, as
in Table 6.14 to 6.16, the benefit is $146.2 for buffalo and $81.9 for cattle, making a total of
$228.1.



Table 6.11

if all eligible animals are treated

Estimation of Buffalo Value Per Farm at End of Year by Acceptance Level,

Variable High acceptance Low acceptance
level level
Number of adult animals owned 2.13 2.13
Number of female animals >4 yrs.owned 0.61 0.61
Birth rate (%) of calves 51 51
Number of calves born 0.3111 0.3111
Survival rate treated calves 81 0
Survival rate untreated calves 68 68
Percentage of calves treated 1 0
Number of calves treated 0.3111 0
Number of calves not treated 0 0.3111
No. treated calves surviving to 12 months 0.251991 0
No. untreated calves surviving to 12 months 0 0.251548
Value per calf at 12 months 89.1 89.1
Total value of calves at 12months 22.4524 18.84893
Percentage of adult treated 1 0
Number of treated adults >12 months 2.13 0
Number of untreated adults >12 months 0 213
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100
Value of treated adult animals 207.82 0
Value of untreated adult animals 182.21 182.21
Number treated adults at end of year 2.13 0
Number untreated adults at end of year 0 2.13
Total value of adults at start of year 388.1073 388.1073
Total value of adults at end of year 576.8476 388.1073
Change in value of adults over year 188.7393 0
Total increase in value of herd at end of year 211.1917 18.84893
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Table 6.12 Estimation of Cattle Value Per Farm at End of Year by Acceptance Level,
if all eligible animals are treated
Variable High acceptance Low acceptance
level level
Number of adult animals owned 1.1 1.1
Number of female animals >4 yrs.owned 0.4 0.4
Birth rate(%) of calves 56 56
Number of calves born 0.224 0.224
Survival rate treated calves 93 0
Survival rate untreated calves 81 81
Percentage of calves treated 1 0
Number of calves treated 0.224 0
Number of calves not treated 0 0.224
No. treated calves surviving to 12 months 0.20832 0
No. untreated calves surviving to 12 months 0 0.18144
Value per calf at 12 months 110.65 110.65
Total value of calves at 12months 23.05061 20.07634
Percentage of adult treated 1 0
Number of treated adults >12 months 1.1 0
Number of untreated adults >12 months 0 1.1
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100
Value of treated adult animals 325.46 0
Value of untreated adult animals 214.35 214.35
Number treated adults at end of year 1.1 0
Number untreated adults at end of year 0 1.1
Total value of adults at start of year 235.785 235.785
Total value of adults at end of year 358.006 235.785
Change in value of adults over year 122.221 0
Total increase in value of herd at end of year 145.2716 20.07634

Table 6.13 Costs and benefits of control program for average farmer, if all eligible animals

are treated

Cost of treatment Buffalo Cattle
Cost per dose of drug/calf 0.3 0.3
Cost of calf treatment 0.09333 0.0672
Cost per dose of drug/adult 0.4 0.4
Cost of adult treatment 0.852 0.44
Net benefit of program

Value of animals in high acceptance level 211.1917 145.2716
Value of animals in low acceptance level 18.84893 20.07634
Total cost of treatment 0.94533 0.5072
Net benefit/farmer 191.3974 124.6881
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Table 6.14 Estimation of Buffalo Value Per Farm at End of Year by Acceptance Level, if 50%
of animals at present left untreated receive treatment

Variable High acceptance Low acceptance
level level

Number of adult animals owned 2.13 2.13
Number of female animals >4 yrs.owned 0.61 0.61
Birth rate(%) of calves 51 51
Number of calves born 0.3111 0.3111
Survival rate treated calves 81 0
Survival rate untreated calves 68 68
Percentage of calves treated 0.97 0
Number of calves treated 0.301767 0
Number of calves not treated 0.009333 0.311
No. treated calves surviving to 12 months 0.244431 0

No. untreated calves surviving to 12 months 0.006346 0.211548
Value per calf at 12 months 89.1 89.1
Total value of calves at 12 months 22.34429 18.84893
Percentage of adult treated 0.76 0
Number of treated adults >12 months 1.6188 0
Number of untreated adults >12 months 0.5122 2.13
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100

Value of treated adult animals 207.82 0

Value of untreated adult animals 182.21 182.21
Number treated adults at end of year 1.6188 0
Number untreated adults at end of year 0.5112 2.13
Total value of adults at start of year 388.1073 388.1073
Total value of adults at end of year 531.5492 388.1073
Change in value of adults over year 143.4419 0

Total increase in value of herd at end of year 165.7862 18.84893
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Table 6.15 Estimation of Cattle Value Per Farm at End of Year by Acceptance Level, if 50%
of animals currently left untreated receive treatment

Variable High acceptance Low acceptance
level level
Number of adult animals owned 1.1 1.1
Number of female animals >4 yrs.owned 0.4 0.4
Birth rate(%) of calves 56 56
Number of calves born 0.224 0.224
Survival rate treated calves 93 0
Survival rate untreated calves 81 81
Percentage of calves treated 0.54 0
Number of calves treated 0.112096 0
Number of calves not treated 0.10304 0.224
No. treated calves surviving to 12 months 0.112493 0
No. untreated calves surviving to 12 months 0.083462 0.18144
Value per calf at 12 months 110.65 110.65
Total value of calves at 12months 21.68244 20.07634
Percentage of adult treated 0.66 0
Number of treated adults >12 months 0.726 0
Number of untreated adults >12 months 0.374 1.1
Survival rate (%) of treated adults 100 100
Survival rate (%) of untreated adults 100 100
Value of treated adult animals 325.46 0
Value of untreated adult animals 214.35 214.35
Number treated adults at end of year 0.726 0
Number untreated adults at end of year 0.374 1.1
Total value of adults at start of year 235.785 235.785
Total value of adults at end of year 316.4509 235.785
Change in value of adults over year 80.66586 0
Total increase in value of herd at end of year 102.3483 20.07634

Table 6.16 Costs and net benefit of control program, if 50% of animals at present left

untreated receive treatment

Cost of treatment Buffalo Cattle

Cost per dose of drug/calf 0.3 0.3

Cost of calf treatment 0.09053 0.036288
Cost per dose of drug/adult 0.4 0.4

Cost of adult treatment 0.64752 0.2904
Net benefit of program

Value of animals in high acceptance level 165.7862 102.3483
Value of animals in low acceptance level 18.84893 20.07634
Total cost treatment 0.73805 0.326688
Net benefit/farmer 146.1992 81.94528

Thus there is a considerable opportunity for improving the value of the program to
individual farmers by raising the percentage of animals they treat.
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CONCLUSION

The control program Is a very cheap one for the farmer to carry out, and yields a very
large benefit from his investment. It deserves much wider adoption, especially since the
benfits accrue to all farmers, largely regardless of their herd size. Even making the very
conservative assumptions of this analysis, the economic gain per farmer would be large
enough to justify all farmers treating all of their animals. Atpresent most cooperating farmers
treat only a proportion of their animals, and they should be encouraged to treat all of them,
since the gain to them is then greatly increased.
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CHAPTER SEVEN

COST BENEFIT ANALYSIS OF THE PARASITE CONTROL PROGRAM

It has already been shown in Chapter Six that the benefit to the individual farmer from
the program is large, and provides an excellent return for his investment. It is however
necessary to look also at the costs and benefits to the community from providing this
program, since there are community resources involved as well as those of individuals,
mainly in the form of training costs for keymen and and promotion costs both to support the
individual keymen and for the overall program.

In order to evaluate the wider aspects and to make an estimate of the benefit accruing
to the community from providing this program, a benefit-cost analysis has been conducted
for the six provinces which took part in the survey, since adequate data was available only
for these provinces. The analysis could be extended without difficulty to the remaining
provinces in the region, but conclusions about the profitability of the program can be drawn
clearly from these six, since they include four in which the program is in operation and two
in which it is not yet functional.

METHOD OF COST-BENEFIT CALCULATION

The cost benefit analysis was done using the data in Tables 6.8 to 6.10, which
represent the situation for an average farmer from the survey group, owning the mean
number of buffalo and cattle across the entire sample of farmers interviewed. All
assumptions for the analysis have been standardised to remove differences between high
and low acceptance farmers which could perhaps be due to differences other than their use
of the control program. This is avery conservative approach, since it probably removes some
differences that are partly or wholly due to the program, but it ensures that the figures given
are minimum ones. In addition only 3 of the 7 categories of benefit from the program have
been included, because accurate estimates could not be made for the other four.

It is therefore clear that the analysis is deliberately as conservative as possible, to
ensure that it cannot be criticised as over-stating the gains to the community.

Statistics on the population of farmers who own buffalo in the six study provinces are
difficult to obtain with any confidence. The number of farmers in each of the study provinces
has therefore been calculated from the data in Appendix 1. For each province, the total
number of buffalo has been divided by the mean number of buffalo per farmer in the survey,
to estimate the number of farmers keeping buffalo in the province.

This has been used to estimate the number of farmers who would benefit from the
program, and the expected benefit per farmer from Chapter 6 has then been multiplied by
the number of farmers using the program in any particular analysis, to estimate the gross
benefit of the program at provincial level, and across the six study provinces. It was
assumed that the program currently has been accepted by about 50% of the farmers, based
on the survey data which showed that 40% of the entire study population were in the "high
acceptance" category, and also showed that some farmers carry out the program without
qualifying for the "high acceptance" category since they buy the drug from the DLO rather
than the keyman. It has therefore been assumed that continuation of the program much as
at present can achieve a result where about 50% of farmers treat a high proportion of their
buffalo calves (94%) but a low proportion of their cattle calves (9%). They also treat 53% of
their adult buffalo and 33% of their adult cattle.

A calculation has then been made of the benefits of increasing this level of use of the
program, considering two possible alternatives. The first is to intensify the program by
training additional keymen and expanding the promotional effort, so that additional farmers
begin to use the program. It is of course difficult to estimate the costs of achieving this, but
it has been assumed that doubling the expenditure on keyman training and support in order
to increase the number of keymen and their visibility in the community could raise the use
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of the program to 60% of farmers. Doubling expenditure again could raise the level of use
to 65%, because the principle of diminishing returns will begin to affect progress. It is
however clear that at least 65% of farmers can be brought into the high acceptance category
since that is the level (64%) in the high adoption areas, and it should be possible to raise all
areas to the high adoption level of program acceptance simply by ensuring that all farmers
have access to the equivalent of a "high adoption" keyman by increasing their numbers so
that none have to serve more than 2 or 3 villages. All of these figures represent an estimate
at the very high end of the range to achieve the particular objectives, but in the absence of
specific evidence have been set at these levels to ensure that the true costs will almost
certainly be lower, which will make the benefitto the community even higher than calculated.

The benefit for the community was calculated by taking into account the costs for
training of the keymen and of supplying them with promotion material. The training cost for
the period was US$2869 for initial training, plus $8092 for refresher training. Promotion costs
were $8671, covering publicity media and associated expenses. The number of keymen
covered by this expenditure was 1308, so the total costwas US $ 15 per keyman. They were
multiplied by the number of keymen so far trained in each province. For Udorn Thani it was
estimated from livestock numbers that 500 keymen would be required, and for Kalasin the
estimate was 220 keymen. It has been assumed that similar costs would be incurred each
year for additional publicity efforts plus refresher training of existing keymen. Each
additional keyman would also cost $15. If anything, this figure is at the high end of the
range, but can be taken as a maximum expected cost.

These calculations were done for the 6 provinces. The training and promotion costs
would increase from currently totalling US $ 19620 to US $ 39240 for 60%, US $ 78480 for
70% and US $784,800 for an acceptance of 80%.

ECONOMIC BENEFIT OF THE PROGRAM FOR THE COMMUNITY

Table 7.1 shows the expected economic benefit of the program as it operates at
present. This is taken to be an acceptance level of 50%, which yields a net benefit to the
community of US$33.64 million. This is based on an estimate for a standard farmer, whose
herd details are average for the study group. High acceptance farmers who adopt the
program treat the percentage of their animals actually found in the field study. The base
acceptance level of 50% is taken by counting all high acceptance farmers in the population
(40%) and adding 10% adjustment. This takes account of the fact that some farmers and
especially village headmen followed the recommended program but purchased their drugs
from other sources, such as the DLO. It also adjusts for the fact that the study group was not
a random sample of the population, but a selected sample of high and low adoption areas.
Assuming that the mean acceptance level for the program across all keymen is likely to be
better than midway between low and high adoption, it was considered that 50% acceptance
was probably a balanced assessment of the current level of use of the program in the six
provinces. However even if the true acceptance level is only 40%, the net benefit of the
program across the six provinces is still $26.91 million, so the difference makes no difference
to the overall assessment of the program. It is clearly a highly beneficial program for
participating farmers, and for the community in the provinces as a whole, especially since
the cost is extremely low.

Possible economic benefits of the program for the community by increasing the
percentage of farmers who use the program

The analysis was carried out for the six study provinces, to extend the baseline result
for the current level of use of the program to estimate the benefit of an increase in the
percentage of farmers in the provinces who use the program, assuming new participants
would treat the same proportion of their animals as existing users. The net benefit for the
community of the six provinces would increase from US $33.64 m. to $40.35 m. for 60% using
the program, $43.68 m. for 65% use (all areas using it at the present high adoption level),
and $53.07 m. if 80% acceptance is achieved. Table 7.1 shows the costs and benefits of the
program under these various assumptions.
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Table 7.1 Benefit of The Base Program and Raised Farmer Acceptance
Gross Benefits Percentage acceptance No. of farms
by farmers
50% 60% 65% 80%

Mahasarakam 4813280 5775936 6257274 7701248 67164
Surin 7573442 9088130 9845474 12117507 105679
Khon Kaen 7802410 9362892 10143133 12483856 108874
Loei 2907432 3488919 3779662 4651891 40570
Udorn 6600022 7920026 8580028 10560034 92096
Kalasin 3965201 4758242 5154762 6344322 55330
Total 33661787 40394144 43760323 53858859 469713

Cost of program

Cost per keyman (Training and promotion) US$ 15

MK 3270 6540 13080 130800
SR 9330 18660 37320 373200
KK 4680 9360 18720 187200
LE 2340 4680 9360 93600
ubD 7500 15000 30000 300000
KS 3300 6600 13200 132000
Total 19620 39240 78480 784800
Net benefit

MK 4810010 5769396 6244184 7570448
SR 7564112 9069470 9808154 11744307
KK 7797730 935352 10124413 12296656
LE 2905092 3484239 3770302 4558291
ub 6592522 7905026 8550028 10260034
KS 3961901 4751642 5141562 6212322
Total 33642167 40354904 43681843 53074059

Benefit of the Program if Participating Farmers Treat More of Their Animals

An analysis was also conducted to consider the implications across the six
provinces if individual farmers treated a higher proportion of their animals, rather than
the simple assumption that the level of use of the program by individuals cannot be
altered, and that the only road to expansionis by increasing the number of farmers who
participate.

Table 7.2 shows the situation when all animals owned by a participating famer are
treated, and Table 7.3 shows the situation when 50% of those at present left untreated
are treated. The proportion of animals previously untreated varies greatly between
buffalo and cattle, and between calves and adults in each species, so for each of these
categories the number treated for Table 7.3 is the mid-point between the number
currently treated and the number owned.
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Table 7.2. Benefit of the Program if All Eligible Animals are Treated
Gross Benefits Percentage acceptance No. of farms
by farmers
50% 60% 65% 80%

Mahasarakam 10614784 12737740 13799219 16983654 67164
Surin 16701800 20042161 21712341 26722881 105679
Khon Kaen 17206747 20648097 22368771 27530795 198874
Loei 6411795 7694154 8335333 10258871 40570
Udorn 14555106 17466127 18921637 23288169 92096
Kalasin 8744506 10493407 11367857 13991209 55330
Total 74234737 89081685 96505159 119000000 469713

Cost of program

Cost per keyman (Training and promotion) US$ 15

MK 3270 6540 13080 130800
SR 9330 18660 37320 373200
KK 4680 9360 18720 187200
LE 2340 4680 9360 93600
ub 7500 1500 30000 300000
Total 19620 329240 78480 784800
Net benefit

MK 10611514 12731200 13786139 16852854
SR 16692470 20023501 21675021 26349681
KK 17202067 20638737 22350051 27343595
LE 6409455 7689474 8325973 10165271
ubD 14547606 17451127 18891637 22988169
KS 8741206 10486807 11354657 13859209

Total 74215117 89042445 96426679 118000000
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Table 7.3 Benefit of the Program if 50% More Eligible Animals Treated
Gross Benefits Percentage acceptance No. of farms
by farmers
50% 60% 65% 80%
Mahasarakam 7661547 9193857 9960012 12258476 67164
Surin 12055039 14466047 15671551 19288063 105679
Khon Kaen 12419500 14903400 16145350 19871200 108874
Loei 4627910 5553493 6016284 7404657 40570
Udorn 10505596 12606716 13657275 16808954 92096
Kalasin 6311617 7573940 8205102 10098587 55330
Total 53581210 64297452 69655573 85729936 469713

Cost of program

Cost per keyman (Training and promotion) US$ 15

MK 3270 6540 13080 130800
SR 9300 18661 37320 373200
KK 4680 9360 18720 197200
LE 2340 4680 9360 93600
ubD 7500 15000 30000 300000
KS 3300 6600 13200 132000
Total 19620 39240 78480 784800
Net benefit

MK 7658277 9187317 9946932 12127676
SR 12045709 14447387 15634231 18914863
KK 12414820 14894040 16126630 19684000
LE 4625570 5548813 6006924 7311057
uD 10498096 12591716 13627275 16508954
KS 6308317 7567340 8191902 9966587
Total 53561590 64258212 69577093 84945136

It is notable from Tables 7.2 and 7.3 that the benefit to the community from
increasing the percentage of animals treated by each current "high acceptance" farmer
is greater than the benefit from increasing participation rate, although both are highly
profitable. This assumes that there is no direct cost involved for additional promotion,
since these farmers already use the program, but even if some costs are involved for
the Government, it is still very worthwhile to increase drug useage by current high
acceptance farmers. For example, the benefit in Table 7.2 and in Table 7.3 at 50%
acceptance is larger than the benefit in Table 7.1 at 80% acceptance, with only the
current number of animals treated per high acceptance farmer.
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Gross Benefits

Benefit of Program for Province

Percentage acceptance
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No. of farms

by farmers

50% 60% 65% 80%
Mahasarakam 7216132 8659358 9380971 11545810 67164
Surin 13055194 15666233 16971752 20888310 105679
Khon Kaen 10823538 12988245 14070599 17317661 108874
Loei 2324887 2789865 3022353 3719820 40570
Udorn 109565213 13146256 14241777 17528342 92096
Kalasin 5114371 6137245 6648682 8182993 55330
Total 49489335 59387202 64336135 79182936 469713
Cost of program
Cost per keyman (Training and promotion) US$ 15
MK 3270 6540 13080 130800
SR 9330 18660 37320 373200
KK 4680 9360 18720 187200
LE 2340 4680 9360 93600
ub 7500 15000 30000 300000
KS 3300 6600 13200 132000
Total 19620 39240 78480 784800
Net benefit
MK 7212862 8652818 9367891 11415010
SR 13045864 15647573 16934432 20515110
KK 15818858 12978885 14051879 17130461
LE 2322547 2785185 3012993 3626220
ub 10947713 13131256 14211777 17228342
KS 5111071 6130645 6635482 8050993
Total 49469715 59347962 64257655 78398136

Table 7.4 shows the results for the special case where the data used for the
analysis is that for the difference between actual high acceptance and low acceptance
farmers in the field study. In otherwords, it calculates the benefit of additional farmers
becoming high acceptance farmers, with the exact production results achieved by each
acceptance group, before any corrections were made to them in Chapter 6 for the
analysis described in Tables 7.1 to 7.3. As explained in Chapter 6, in order to avoid
gving credit to the parasite control program for differences which were really
differences between farmers rather than the effect of the program, the field results have
been adjusted. However the figures in Table 7.4 are of some interest as an indication
of overall differences in productivity between the two groups of farmers. They must not
however be used to represent the specific benefits due to the program.




CHAPTER EIGHT

GENERAL DISCUSSION

INTRODUCTION

There have been very few previous studies of the adoption of animal health programs by Asian
village farmers and the author is unaware of any previous published work which can be compared with
this study. The discussion will therefore draw general conclusions concerning the effectiveness of
the program and guidance for those who may wish to undertake similar work in the future. Where
appropriate, comparisons will be made with other work in the published literature.

STUDY DESIGN

There are few precedents on how to evaluate the attitudes of village farmers to disease control
programs. It was known from drug sale data that there was marked variation among keymen in the
level of drug sales that they had achieved, but at the time this study commenced any views on the
reason for this variation was purely conjecture. The study was therefore designed to evaluate these
factors within a design which was feasible to carry out under Thai conditions. The practical problems
of travel costs and difficulty of establishing a sampling frame dictated that a statistically valid sample
of an entire province was not practical to achieve, and that it would be necessary to adopt a cluster
sampling approach to make it feasible to complete successfully the three stages of sample selection,
identification of members of the sample, and interviewing of these people.

It was therefore decided to forego the ability to directly extrapolate from the sample to the
entire population and to concentrate on identifying the factors which determine the extent of use of
the program by farmers. This could be achieved by doing a comparative study of farmers in areas
served by keymen with high levels of drug sales (termed "high adoption areas") and areas served by
keymen with low levels of drug sales (termed "low adoption areas"). The keyman areas were selected
in cooperation with provincial staff who had sales data on program drugs and could identify keymen
at the top and bottom ends of the sales range. As far as possible keymen were selected randomly
from among those who met the selection criteria in the province. Within each selected keyman'’s area
a sample group of farmers and village headmen were then chosen for interview. When the study was
being designed it was not possible to state with any confidence whether the variation in program use
within a keyman area would turn out to be completely random, or patchy depending on social
linkages, or linearly dependent on distance from the keyman, which would imply that effort expended
and travel difficulty were the dominant factors influencing the effectiveness of each keyman.

In order to avoid jumping to unsupported conclusions on this issue, in Phase 1 intensive
sampling of 82 villages was undertaken in four keyman areas in Mahasarakam province, as described
in Chapter 3 and Appendix 4. The results from this investigation showed that distance from the
keyman'’s village was apparently the most important factor influencing program use, and that there was
no strong evidence of patchy variation in distribution of program use or awareness. In view of this,
the design was simplified for Phase 2 so that 2 farmers and a village headman were interviewed in
each study village, and 3 villages were chosen for study per keyman area. These were the keyman's
own village, a village less than 2 km from the keyman's village, and a village more than 2 km away.
These locations were chosen in the light of Phase 1 findings, on the grounds that 2 km was beyond
what could be considered easy travelling distance for the keyman under local conditions, and would
require a special effort by the keyman if he were to reach a reasonable audience within such a distant
village.

This geographical sampling plan was a simple one, but proved very informative, in that
distance from his home village was clearly shown to be a major factor influencing the effectiveness
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of keymen, as discussed below. Moreover there was evidence to confirm that the distance effect was
real - for example it did not exist for knowledge of the video program, something which depended
primarily on access to a television set rather than distance from the keyman. Thus it would appear
that the technique of using a small sample of interviewees located at increasing distances from the
source of animal health advice is quite adequate to determine the distance over which various types
of information penetrates.

Within each village two farmers and the headman were interviewed. This is a small sample,
but it was considered preferable to replicate the sampling over more areas ratherthan to increase the
sample size within each village, since it was unnecessary to draw any conclusions about a village, but
merely about a category of village, e.g. low adoption areas, more than 2 km from keyman village. The
study results give no reason to think that this small sample rendered the findings unsatisfactory for
achieving the study objective.

There was also some concern that headmen and DLOs who arranged the selection of farmers
might consciously or unconsciously bias the sampling to include only farmers they knew to have been
involved in the program. Information about the purpose for which interviews were to be conducted
was kept deliberately vague so that headmen choosing farmers would not easily be able to choose
sample members in any biased way, and instructions were issued to DLOs to sample randomly and
to follow proper sampling procedure, but with such a small sample the risk of this occurring remained.
However such biases should have shown up in the data as unexplained similarities - such as all
chosen farmers in high adoption areas being users of the program. There were no results obtained
in the study which support the existence of bias in the selection of sample members at the local level.

Another issue which was seen as a danger in the interviews was that farmers and patrticularly
keymen might give answers that they thought would please the interviewer, rather than accurate
answers. This problem occurs in all interview studies, but it was considered especially likely in this
case because such surveys and contacts with Government officers are infrequent and therefore
notable events, and because in Thai society it is important to provide a polite and satisfying answer
to any questioner. Moreover, some questions concerned income, and there was some doubt about
whether farmers would answer such questions honestly, in case the information might be used by the
Government for tax purposes. Although it is not possible to rule out such factors influencing
responses, in no case could evidence to support thisbe found. Further, wherever answers to different
questions provided opportunities for cross-checking, results were consistent. The financial data was
consistent both within the answers provided by single farmers, and across groups of similar
individuals. As one simple example, it was expected that keymen would probably understate their
income from working as a keyman, since they might feel that the survey provided an opportunity to
increase payments. Questions were therefore asked which could permit cross-checking of this data,
and it was in fact found that the keymen had overall mildly overstated their income from this source.

The final matter which took considerable time in the study was the design of the questionnaire
itself. The questionnaire was designed and extensively refined in English, then had to be translated
into Thai in a form which ensured that farmers would be providing exactly the information expected
by the original question. This was checked as far as possible by having it reviewed by a group of
people who speak both English and Thai, and then carrying out a pre-test of the Thai version in
villages. Afterthe first phase the questionnaire was again reviewed, to ensure that all questions would
be asked in the most appropriate way to obtain valid answers. Answers obtained from farmers were
recorded in Thai, then translated back into English for entry into the database program used for
analysis. To simplify this process, much of the data was entered into the database in numerical form.

Questionnaire design is a difficult process under normal circumstances, and these added
stages made it more of a challenge. However only one question was found where farmers appeared
to have varied in their interpretation, and this related to their views being influenced by whether or not
they used the parasite control program, not a difficulty with the wording of the questionnaire. Thus
the design process for the questionnaire appears to have operated quite satisfactorily.

The other issue in questionnaire design was how to obtain information from farmers, many
of whom have limited reading ability, about their level of knowledge concerning parasites, their
epidemiology and control. The approach chosen was to take examples of the parasites and of the
intermediate host snail to the interview, ask them to identify what the item was, and then to follow up
with additional questions concerning the significance of the particular parasite. This group of
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questions created no difficulty, and the answers produced consistent and sensible results when
collated over the whole sample. Even more difficult was to find out from farmers whether they
understood the concept of subclinical parasitism and the nature of subclinical disease on growth and
production by their animals, plus the resultant need to treat animals for parasitism in the absence of
clinical signs. These questions (principally 66 to 73) produced some inconsistency in results due to
farmers not understanding the purpose of the question, but the results were more interpretable than
might have been expected. It can be concluded that it is quite practical to carry out this kind of survey
in a village population provided the questions are very carefully thought out first and pre-tested.
However limits are reached where the interviewee has no concept of the point being sought by the
questioner, and may give an answer which leaves uncertainty about the person’s level of knowledge.
Nevertheless, answers to even the most difficult sections of the questionnaire could be interpreted
to give useful practical conclusions.

Itis concluded therefore that the survey procedure was very successful in identifying factors
influencing the success of the program, and that the technique justifies further use to investigate
adoption of animal health programs in village agriculture.

FARMING ACTIVITIES

The "average" farming family studied in the villages comprised a head of household (male in
96% of cases) aged 46 years, with a family of 5.3 additional people. The family owned 5.6 hectares
of land, 2.13 buffalo and 1.1 cattle, taking into account families who are involved in farming but do not
own the particular species. Considering only families who actually own animals of a particular species,
the number of buffalo owned by such afamily is 3.0, and the number of cattle owned is 3.9. However
88% of farmers own buffalo and 30% own cattle, so the mean over the whole farming population is
considerably lower. If worked out per family from the data supplied by the vilage headman, the mean
number of buffalo per family is only 1.5, and the number of cattle is 0.7. This presumably reflects
either the presence in the village of families who are not engaged in farming at all, or the fact that the

farmers studied owned more than the average number of animals, or more likely a combination of the
two.

There was a mean of 121 families per village in those studied. The average village contained
638 people, 181 buffalo and 86 cattle. The village population of both buffalo and cattle had remained
virtually static from a year earlier, both across the entire sample and within each province studied.

Virtually all farmers in the sample considered rice-growing to be their principal activity,
supplemented by growing other crops and raising livestock. Overall, cropping produced 71.3% of
farm income, livestock raising produced 27% and off-farm work produced 1.6%. Total family income
was 24,762 baht, equivalent to US$991. This represents a 48% increase in family income from the
figure provided by Prapertchob et al (1983), without any adjustment for inflation. Interestingly,
however, the proportion obtained from cropping and livestock have remained almost constant, since
Prapertchob et al (1983) found that 69% of agricultural income came from crops and 31% from
animals. This income data excludes food produced purely for family consumption. Rice is produced
principally for home consumption, with only the surplus beyond family needs being sold. Some
families also support relatives by providing rice without payment, so the bulk of rice production and
consumption is outside the cash economy. However 59% of farmers produce other crops, almost all
for cash income. Of these, tapioca and kenaf are by far the most widely grown. Very few farmers in
the study (5%) have other jobs in addition to farming, and off-farm income amounts to only 1.6% of
family income. Thus any improvement in the welfare of these farmers is more likely to come through
improvement in farm income in the short term, rather than through substitution of off-farm
employment. Opportunities for such employment are as limited in reality as they appear to the
outsider to be. This is in contrast to most developed countries, where a rapidly growing proportion
of farmers gain part of their incomes from off-farm employment.

Ninety four percent of farmers raise livestock for income. Within the livestock component of
income (6720 baht, US$269), 60% came from buffalo trading, 28% from cattle trading, and 12% from
trading in other livestock. This last item comprises mainly pigs and horses, since although almost
every family owns poultry, birds are used solely for home consumption, and almost no trading takes
place. Therefore income data underestimates the contribution of poultry to family welfare in
comparison with that of buffalo and cattle. Cash costs of livestock production are small, the most
important single expenditure being rope for nose ropes to lead buffalo to grazing areas and tie them
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up when restraint is required. Total annual expenditure on buffalo and cattle for the study year was
110 baht (US$4.4), so it should be noted that even at a minimal cost of 7 to 11 baht per dose, a farmer
could very easily double his total expenditure on animal care by following the recommendations of
the parasite control program. Although the costs would still be very low, they do represent a major
change in thinking by the farmer, to begin to think in terms of investing in animal care, rather than
simply managing the animals within existing resources.

One of the potential benefits of the parasite control program is that it reduces deaths and
makes adult buffalo fitter for work by reducing their liver fluke burden. Farmers cannot work their rice
paddies without buffalo (or the much more expensive hand tractor known as an iron buffalo). Hence
a farmer who does not have adult buffalo in a fit state to work land must rent them from others.
Among the study farmers, 9% had hired buffalo in the last year -mostly either because they owned
no buffalo (47%) or did not have enough buffalo capable of working (34%). Buffalo were usually hired
for 2 to 6 months, and hiring cost for 3 months was reported by those who hired buffalo to average
1,005 baht (US$40). This is a very high cost, half the price of buying a buffalo at 12 months of age.
Thus the parasite control program has a valuable role to play in protecting the poorest farmers from

losing animals due to parasitism, so that they do not get caught without animals and have to pay high
rental charges.

HEALTH PROBLEMS IN BUFFALO AND CATTLE

There was good agreement between farmers and keymen about the health problems of
greatest importance in their animals. In calves, the most important disease in the eyes of the farmers
was internal parasitism, both as a cause of death and as a cause of non-fatal disease. Malnutrition
was second in both categories of disease, and non-specific diarrhoea was third. Some of this
diarrhoea may be due to parasitism, butthe remainder is presumably mainly due to bacterial, viral and
protozoal diseases. The causes of these diarrhoeas deserves further investigation, since simple
treatments may well reduce the syndrome considerably. Farmers provided a number of other
diseases as causes of death, but no other single disease was mentioned commonly. Among non-

fatal diseases, depression due to unidentified cause and skin disease were the other conditions
mentioned commonly.

Thus farmers agree with the veterinary service (Bhannasiri, 1970; Rufener, 1971) that
parasitism is the single most important disease of calves. Malnutrition is also very important, and is
probably linked in some cases to parasitism. Non-specific diarrhoea and skin disease justify further
investigation as conditions considered to be important by farmers, and for which simple cheap
treatments could probably be provided.

In adult animals, hepatic damage (principally due to liver fluke) was mentioned by 57% of
farmers as an important cause of death in adults, with bloat (due to ingestion of tapioca) and food
poisoning ranked equal second. Foot-and-mouth disease was the most commonly mentioned non-
fatal disease of adults, followed by stiffness (nutritional myopathy) and lameness equal second. Skin
disease was the other widely mentioned condition of adults.

Therefore farmers also agree with the veterinary service that liver fluke is a very important
disease of adult animals. The other diseases mentioned are all ones for which some form of
treatment or prevention could be provided either through the keyman or in conjunction with him, so
there is scope for expansion of the Basic Animal Health Service into other diseases, and farmers
would support the need for measures against the ones listed. The views of farmers on the relative
importance of various diseases is not guesswork, since they take considerable interest in the subject,
and 94% have opened animals which died to investigate the cause of death.

FARMER ACCEPTANCE OF THE PARASITE CONTROL PROGRAM

The central objective of the study was to determine the extent to which farmers in the villages
had become aware of the program, understood how to take advantage ofit, and in practice did follow
its recommendations. This could of course not be asked directly, so a series of questions was asked
to clarify these points for each farmer. The information obtained was then combined into a measure
called "program acceptance". Low acceptance farmers did not know about or understand the
program, and did notknow ofthe keyman or his role. Medium acceptance farmers understood either
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the program and its relevance to their animals, or the keyman and the fact that he could supply drugs
for parasite control to them. However they had not treated any animals with drugs supplied by the
keyman during the year priorto the interview. High acceptance farmers both understood the program
and had bought drugs from the keyman during the previous year. Over the whole farmer sample,
40% were classified as high acceptance farmers. However this differed greatly between high and low
adoption areas, with 64% of farmers in high adoption areas being in this category but only 16% of
those in low adoption areas. From the analysis of other questions it would also appear that the
criterion used, while appropriate to the purpose of the study, underestimated the percentage of
farmers who use the parasite control system as distinct from the services of the keyman. It would
appear that a significant proportion of interviewees treated their animals with effective drugs, but
obtained them either from the DLO or from a local chemist rather than from the keyman.

Given that the program has only been in operation for either one or three years in the areas
studied, the levels of use of the control procedures must be regarded as quite exceptional. It would
normally be expected in a developed country that adoption of any innovation similar in nature to the
parasite control program would occur gradually over about ten years, with quite slow acceptance over
the first three years and rapid growth from about years three to eight (Rogers and Shoemaker, 1971).
In these villages the barriers to adoption which exist in a developed country will all be present,
presumably to at least as great an extent. In addition there are problems of lower literacy and
education levels among farmers, communication and transport difficulties, lower levels of official
veterinary services to support the village programs, and very small incentives for the keymen to carry
out their duties. Viewed against any standard for adoption of a technical innovation, the results
achieved so far by the program are very good, and demonstrate that farmers in the area understand
that they have a problem with their animals and are very responsive to efforts to help them.

FARMER KNOWLEDGE CONCERNING PARASITISM

Despite the difficulties involved in formulating suitable questions on this issue, the responses
from farmers were very informative. Itis clear that the farmers are very careful observers and are well
aware of matters where observation alone can provide the necessary information. Thus a high
proportion of farmers recognized Toxocara vitulorum and Fasciola gigantica, plus the intermediate
host snail for the liver fluke. Most also knew where each of the three was located. This knowledge
was notinfluenced noticeably by the operation ofthe parasite control program (knowledge levels were
in fact highest in non-program provinces), but appeared to be determined principally by whether or
not the animal being shown to them occurred in their immediate environment.

In sharp contrast, basic knowledge of the epidemiology of the parasites was very limited -
clearly because this information could not be gained by observation alone, and depended on
educational activities offered by people with training and some degree of scientific understanding.
In the non-program provinces not one farmer understood either the transmission of Toxocara or the
role of the snail in the epidemiology of liver fluke. The level of knowledge was higher in program
provinces, but still less than 10% could accurately answer this question. The level of knowledge of
farmers appears to be dependent on the effectiveness of the keyman and extension efforts associated
with his work, since knowledge of transmission of Toxocara, for example, was 12.3% for farmers in
high adoption keyman areas, and only 1.7% in low adoption areas. Moreover level of knowledge
depended heavily on distance from the keyman's village, and the fall-off in percent of farmers able to
explain epidemiological points with distance from the keyman's village was much more marked for
low adoption areas than high adoption ones. Thus it appears that the farmer self-help worm control
program is the factor which has raised the level of knowledge on these points, but that lack of this
knowledge has not prevented farmers from accepting and using the program.

The other major area of farmer knowledge investigated was their understanding of the effects
of parasitism on animals. Close to 90% of all farmers interviewed could accurately describe the effects
of parasitism on calves, with a slightly higher percentage of high acceptance farmers accurately
describing the effects than medium and low acceptance farmers. Ninety one percent of farmers
believed that they could recognize parasitised animals by their clinical signs. They were then asked
if most animals have worms in them, or only some. This question was intended to clarify whether the
farmers recognize the existence of subclinical parasitism, without leading them to the "right" answer.
However it produced a surprising response, in that far fewer (35%) high acceptance farmers believed
that all animals were parasitised than did medium (46%) or low (55%) acceptance farmers, and the
differences were statistically significant. At first sight it might appear that high acceptance farmers had
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the poorest comprehension of subclinical parasitism. This may be true, but on re-evaluating the
question another interpretation which would be more consistent with other responses is that high
acceptance farmers believe their animals are not parasitised because they have treated them and
consider they have removed the parasites, whereas the other farmers recognize that parasitism is
widespread in their animals because in many cases they have not treated them. The question may
not have therefore produced the desired information, and probably cannot be interpreted reliably.

High acceptance farmers certainly appeared more likely to believe that preventive methods
were necessary for parasitism, because 50% of them routinely take preventive measures to prevent
their calves becoming ill with worms, whereas the levels were much lower for medium (21%) and low
(12%) acceptance farmers. Of the high acceptance farmers who took preventive measures, 95%
followed the recommended program as a preventive approach. Farmers were also asked if they
considered it worthwhile to give anthelmintic to calves which have worms but appear healthy. Fifty
one percent of high acceptance farmers would treat such an animal, compared with 16% of medium
acceptance and 17% of low acceptance farmers.

Overall it would appear that understanding of the epidemiology of parasitism and of the
universal distribution of parasites is still limited among farmers in the study area, but that high
acceptance farmers have a rather higher level of understanding than the others. This level of
knowledge is clearly derived principally from their contacts with their keyman, although many of the
farmers who use the program do so without understanding the epidemiological principles involved.
There remains a substantial task for the keymen and staff of the DLD to increase the extension effort.
However at least progress is being made in the program provinces, whereas in provinces not yet
reached by the program existing extension services have not succeeded in establishing
understanding of parasitism, which farmers agree is the most important disease problem affecting
their animals.

SOURCES OF ADVICE ON DISEASE TREATMENT

Enquiries were also made on the action which farmers would have taken five years earlier if
one of their animals had become ill, and the action they would take now. If their stated approach had
changed, they were asked the reason for the change. Before the parasite control program
commenced, the majority of farmers used "traditional" treatments for sick animals, which were those
commonly recommended in the village, not those recommended by the veterinary service. They
might be herbal remedies, antibiotic or vitamin injections obtained from unofficial sources, or various
“popular" forms of treatment - but excluding the products recommended for treatment of the particular
disease by the veterinary service. Only 20 to 30% of farmers, depending on the sub-group among
interviewees and the nature of the problem, would have gone to a technically knowledgeable source
for assistance, such as the DLO or the chemist.

When farmers were asked what source of advice they would now use, 40% of farmers in
program provinces would now go to the keyman, 30 to 40% to the DLO, and 8 to 22% to the chemist,
depending on the duration of the program. Thus about 90% overall would now go to a technically
knowledgeable source, compared with less than 30% previously. Even in non-program provinces
about 80% of farmers said they would go to one of the technically knowledgeable sources, in this case
the DLO or the chemist. The DLO appears to have gained recognition among farmers over recent
years, if these figures are valid. It is always difficult to ask someone what they "would have done five
years ago" if faced with a particular problem, but their answers seem broadly reasonable.

When looked at by current acceptance level for the program, 93% of high acceptance farmers
would now use the keyman or another representative of the official veterinary service, compared with
5% five years ago. For medium acceptance farmers, the figure has risen from 10% to 85%, while for
low acceptance farmers it has gone from 16% to 56%. Low acceptance farmers were more likely to
go to a chemist for advice both five years ago (22%) and now (19%), and this may account for some
of the low acceptance farmers not making use of the keyman. However most of these farmers simply
do not take measures to deal with parasitism.

Overall, farmers views as expressed to the interviewer show a marked change overfive years -
from predominant use of traditional treatment methods based on information obtained within the
village to predominant use of advice from the official veterinary service, including its village
representative, the keyman. There is now a much better foundation to build animal health programs
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in the village, using the parasite control program as a starting point. Farmers are more aware of
sources of trained advice, and if they have an effective keyman a substantial proportion of farmers
adopt the program. The DLO is seen by farmers as a source of advice, but in general appears not to
have been effective as a source of information about parasite control to farmers. The keyman has
been more effective in this role.

It would seem worthwhile to encourage DLO's to work in close cooperation with keymen in
providing extension services to farmers, and to put maximum effort into training enough keymen
rather than attempting single-handed to undertake direct extension efforts with the villagers. This will
be a much more effective use of their time and will provide a greater benefit to the village farmers.
Consideration should also be given to involving local chemists in disease control by providing training
to them in the epidemiology and control of parasitism, if possible through the DLO's. Since they are
a significant source of advice, particularly to farmers who do not make use of the keyman, it would
be valuable to ensure that they are giving accurate advice. Consideration should also be given to the
role of the village headman. At present most headmen know about the program, but 47% of headmen
obtain drugs to treat parasitism direct from the DLO, whereas only 26% of other farmers go direct to
the DLO. This probably reflects the fact that the headman is more likely to know the DLO, and also
the fact that drugs may be available from him on better terms than they are from the keyman. It may
be desirable to strengthen the links between the headman and the keyman, so that the headman can
be fully supportive of the work of the keyman. This issue requires investigation as part of the review
of the administration of the program.

Another side-effect of the fact that headmen buy their drugs higher up the marketing chain
is that they do not meet the definition of a "high acceptance" farmer, which required purchase of
drugs from the keyman. Since headmen were over-represented in the sample of farmers because
of the sampling plan chosen, the figures for "high acceptance" farmers are biased low by the
headmen bypassing the keyman in obtaining their drugs. Program adoption is therefore higher in
reality than the figure calculated by the method used.

EFFECTIVENESS OF KEYMEN

Farmers were asked questions to determine their views on the effectiveness of the keyman
serving their area in fulfilling his responsibilities. High acceptance farmers were clearly much more
aware of the keyman's activities than were medium acceptance farmers, even though they both lived
in the same village. For example, 90% of high acceptance farmers said the keyman had talked to
other people in their village about the program, whereas the figure for medium acceptance farmers
was only 50%. Among high acceptance farmers 79% believed the keyman gave good advice and 84%
followed his advice, but the figures for medium acceptance farmers were 14% and 3% respectively.
Low acceptance farmers, of course, were unaware of the keyman'’s activity entirely. Farmers who had
not used the keyman were asked for reasons, and these almost all related to the fact that they had
not seen a need to do so, because they did not own any animals which would require treatment, or
did not consider their animals needed treatment because they had not been ill. Reluctance in
principle to use the keyman or to participate in a program of this type was rare. The cost of
purchasing drugs was also not seen as a factor reducing useage of the program (although farmers
quite commonly pay for drugs with rice or similar bartered goods rather than cash). Medium
acceptance farmers were much more likely than high acceptance farmersto consider the keyman too
busy with other activities to carry out his functions as a keyman. Only a small proportion of farmers
considered that there were problems in obtaining drug supplies. Among these, difficulty of contact
between the farmer and the keyman (due mainly to distance) was the most important factor involved.

When the issue of keyman effectiveness was examined separately for high and low adoption
areas, the main factors determining keyman effectiveness became clear. Seventy percent or more
of farmers in high adoption areas knew about the program regardless of whether they lived in the
same village as the keyman or more than 2 km away, and there was only a moderate reduction in the
percentage of farmers aware of the program as distance from the keyman increased. In contrast,
whereas 77% of farmers living in the same village as a low adoption keyman knew about the program
and 83% knew of the keyman as the local representative of the program, the figures dropped
dramatically as distance from the keyman'’s village increased. Less than 20% of farmers in villages
more than 2 km from a low adoption keyman knew about the program or about the keyman and his
role. Whereas 84% of farmers in high adoption areas had seen the keyman visiting their village to
carry out his functions during the previous year, only 32% of farmers in low adoption areas had seen
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their keyman. The ratio was similar for other measures of keyman activity.

With regard to drug purchases, the high adoption keymen had sold drugs to 64% of
respondents in their areas, compared with 16% for farmers in low adoption areas. When farmers were
asked to describe the advice on parasite control which the keyman had given them, 65% of farmers
in high adoption areas were able to restate the same instructions originally given to the keymen at
their training session, whereas only 37% of farmers in low adoption areas could do so. In high
adoption areas 56% had followed the recommendations ofthe keyman, whereas only 14% had done
so in low adoption areas. Of those who had not done so, 46% of the farmers in low adoption areas
had not taken action because of insufficient information, whereas this explanation accounted for only
11% of farmers in high adoption areas who had not taken the advice. In relation to ease of obtaining
drug supplies, in high adoption areas no farmers living in the same village as a keyman had any
difficulty and less than 20% of more distant farmers reported any problem, whereas over double the
percentage of farmers in low adoption areas at each distance from the keyman’s village reported
problems in obtaining supplies compared with their counterparts in high adoption areas. The
accuracy with which the program recommendations concerning time of administration and dose rates
of drugs were followed by farmers in the two types of areas was also analysed, for those farmers who
had treated animals during the previous year. Accuracy was similar between high and low adoption
areas for farmers in the same village as the keyman, but fell off rapidly with increasing distance from
the keyman'’s village in low adoption areas. In high adoption areas there was no clear trend to lower
accuracy in more distant villages.

The explanation of these marked differences in the effectiveness of the different keymen was
largely given by the keymen themselves in their interviews. Whereas 100% of high adoption keymen
reported visiting other villages and had visited an average of 8 villages during the previous year, only
25% of low adoption keymen had visited other villages and the mean number of villages visited was
one. Similarly, high adoption keymen had spent an average of 38 days promoting the program during
the previous year, compared with 7 days for low adoption keymen.

The high adoption keymen had put most of this extra effort into speaking at village meetings
and directly with individual farmers, especially in the more distant villages of their area, although they
had also made more use of posters to promote the program.

High adoption keymenwere also more likely to have kept program records as requested, and
(as expected because of the criterion for selection) had sold 4 to 10 times as many doses of
anthelmintic as the low adoption keymen. High adoption keymen also had a much smaller margin
between drugs obtained from the program and drugs sold, which is an advantage for the management
of the revolving fund on which the program depends.

The retention of knowledge given to the keymen concerning parasite control at their training
course was much higher among high adoption keymen, with 100% of them able to accurately answer
four questions on the central features of epidemiology and control of parasitism. Accurate answers
were given by only 38 to 50% of low adoption keymen, depending on the question.

Keymen in low adoption areas were more likely to see negative attitudes to the program
among farmers in their own and other villages, and to see farmers as disinterested in the program.

High adoption keymen saw their farmers as supportive of the program, although some would prefer
the drugs to be free.

Of the farmers who had changed their parasite control practices from those used five years
earlier, most were high acceptance farmers. The keyman was clearly the major influence on this
change of practice, whereas for medium acceptance farmers the keyman and the DLO were equally
influential. The keyman could not influence low acceptance farmers since they did not know of his
work.

VIEWS OF THE KEYMAN ON THE PROGRAM

The 16 keymen studied appeared to be typical farmers in most respects, although they were
clearly people who were heavily involved in community affairs since they acted as representatives of
various other official programs in the village. As discussed above, there was a very clear difference
between high adoption areas and low adoption areas with respect to the level of effort the keymen
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put into the program, and this appeared to be the factor which largely determined the extent to which
the program was adopted by farmers. Other factors which had been thought might vary between high
and low adoption areas and influence how receptive farmers were in each local area (such as relative
interest in crops and animals, cash income available to buy drugs, etc.), appeared unimportant in the
eyes of both farmers and keymen. If the keyman was active in promoting the program in the area,
acceptance was high and attitudes of farmers were positive. Farmers in low adoption areas were
unaware of the program, rather than unwilling to change their practices or pay for drugs.

What is particularly notable in the findings concerning the keymen however is the amount of
work they were willing to do for the program for a very small income. They receive 13% of the retail
price of each of the drugs, and high adoption keymen reported an annual income from keyman duties
of 648 baht (US$26). Low adoption keymen reported an income of 126 baht (US$5). An analysis of
actual drug sales shows that these figures if anything slightly overestimate actual income, because
the income for high adoption keymen calculated by this method comes to 612 baht (US$24.5), while
the equivalent figure for low adoption keymen is 24 baht (US$1). Across the sample of keymen, their
drug sales accountfor 2.1% of income. It is quite remarkable that high adoption keymen are willing
to spend 38 days per year to earn such a small amount, even before subtracting costs such as
motorcycle travel expenses. It would appear that keymen are acting more out of a sense of
responsibility to their community than from a profit motive, and there is a clear need to reward keymen
more effectively for their considerable efforts. Not surprisingly, a majority of keymen considered that
the markup percentage they receive on drugs should be increased (and some have increased it
slightly).

They have to cope with various complaints where animal deaths are attributed to the use of
program drugs, although most of these are likely to be animals which were treated when they were
already moribund. However it seems unreasonable that keymen should have to deal with such
problems, especially when they receive such a small return on their effort. It would appear best for
the DLO to investigate such complaints, and for DLOs to have access to methods of resolving such
conflicts so that they do not harm the overall success of the program.

From the viewpoint of the keyman, the program appears to operate smoothly at the local level,
and they had few complaints. High adoption keymen would like the range of drugs to be increased,
so that they can assist with a wider variety of disease problems. Almost all keymen thought that the
number of keymen in their area should be increased, because there was more work in the program
than they could adequately handle. Because of variation in animal density there is already large
variation in the number of animals under the care of a single keyman, as distinct from the number of
farmers. It appears that keyman density should be increased, and that the increase should be
greatest in areas of high livestock density.

PROGRAM PUBLICITY

It is clear that the single most effective form of promotion for the program is the keyman
himself, if he is active in visiting villages and undertaking education programs. The second most
effective publicity mechanism is the use of posters on display in the villages. Farmers are much more
aware of these than they are of more expensive alternatives, such as leaflets. Videotapes either on
television or at local showings are of value in sensitising farmers to the existence and nature of the
program, but require follow-up by the keyman if they are to change the practices of farmers.

For the future, the leaflets should be discontinued and replaced by a wider range of posters,
which can be changed from time to time to create new interest in the program. An increase in the
density of keymen would provide the most powerful method of further increasing publicity, together
with an expanded refresher training program to ensure that allkeymen are giving accurate advice and
are prompted to continue their program efforts.

BENEFITS OF THE PROGRAM TO THE INDIVIDUAL FARMER

Farmers who have used the recommended treatment program have very positive views on
its benefits. Farmers who have treated calves believe that the animals gain a substantial benefit in
improved condition and appetite, and that treatment saves calves which would otherwise have died.
This is supported by evidence on death rates, which show that low acceptance farmers lost 32% of
buffalo calves and 19% of cattle calves within the first twelve months of life, whereas the comparable
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figures for high acceptance farmers were 19% and 7%.

Among adult animals treated for liver fluke, virtually all show improved condition and body
weight gain. About 20% considered that their animals also worked better in rice paddy preparation
and other tasks after treatment. Although treatment probably also lowers the death rate of adults, the
size of the sample was not sufficient to gain an accurate assessment of this effect in the study,
especially bearing in mind that the study relied on retrospective farmer diagnosis.

Farmers were asked about the effect these various benefits would have on the market price
obtained for animals they sold. Eighty one adults had been sold after fluke treatment, and the price
margin which farmers attributed to treatment was 1811 baht (US$72.4) in low adoption areas and 1112
baht (US$44.5) in high adoption areas. This represents a substantial increase in value, and for the
analysis untreated animals have been valued at US$182.21, with treated animals being valued at
US$270.82, an increase of 49%.

The birth rate of calves was also different between high and low adoption farmers, being 56%
for buffalo and 61% for cattle among high acceptance farmers, compared with 41% and 52% among
low acceptance farmers. Both liver fluke (Hope-Cawdery, 1976) and gastrointestinal nematodes
(Murray et al, 1971) have been shown experimentally to influence reproductive performance in sheep,
presumably by influencing the metabolic state of the animal. There is no evidence on the matter as
far as cattle and buffalo are concerned, but the same principles are likely to hold. This difference may
therefore be attributed at least in part to the effect of treatment, although it is not possible to remove
the effect of high acceptance farmers also adopting other beneficial practices. To make the economic
analysis as conservative as possible, this benefit has been disregarded in the main economic study,
even though there is probably a genuine benefit from the program. Other potential gains, such as
reduced need for renting of buffalo, manure production, and longer herd life have also been left out
of the analysis solely because they are more difficult to document and the aim was to put a minimum
guaranteed value on the benefit. The true benefit is likely to be much larger than the calculated
figures.

When the actual data for each farmer (including the difference in calving rate) is used in the
economic analysis, the net benefit to a buffalo-owning farmer is US$152 and that to a cattle-owning
farmer is US$151. Since 88% of farmers keep buffalo and 32% keep cattle, the benefit to the
"average" farmer in the study will be approximately $170. The cost to the farmer of achieving this gain
will be about $0.85. This represents an enormous return for a very small investment, and there is no
need to conduct a sensitivity analysis to confirm the reliability of the results, because the margin of
profit is so large that no likely error in any of the components of the analysis would eliminate the profit.

Even when the difference in calving rate is removed from the analysis and the difference in
herd size at the beginning of the year is eliminated by using a mean herd size, the benefit remains
virtually unchanged.

In a further analysis, all figures were standardised to represent the "average farmer" in the
entire survey group, including an allowance for farmers who did not own any animals at the time of
the study. The only benefits of the program which were included were those based on hard evidence,
namely the effect on calf survival during the previous year and the effect on the market value of adult
treated animals, based on actual sale data.

The calculated benefit under these very restrictive assumptions is lower, but still provides an
enormous return on investment. For an investment of $0.69, the farmer gains a net return of $103
from buffalo and $40 from cattle, $143 in total. The benefit-cost ratio of this is 209:1, with a 20,000%
return on investment under these very conservative assumptions! The program is therefore of great
benefit to farmers, and appears to benefit both large and small farmers equally (in contrast to many
technical improvements in village agriculture).

There is a notable contrast between the benefit to the farmer and the benefit to the keyman,
who makes only US$0.70 per day spent working for the program. At least the keymen should make
a reasonable return out of treating their own animals.

Although the benefits of the program as currently used by farmers are very large, they are
nevertheless substantially smaller than could be achieved, because few farmers treat all eligible
animals. A higher proportion of buffalo than cattle receive treatment, so if all eligible animals are



157

treated the benefit for the farmer’s buffalo herd rises from $103 to $191, while for the cattle herd the
increase is from $40 to $124. Thus the total benefit to the typical farmer would then become $315.
If only 50% of the eligible but untreated animals are treated the respective incomes from buffalo and
cattle are $146 and $82, making a total of $228.

These figures appear large, and of course will only be obtained as cash if the farmer sells the
animals (which he may well not want to do immediately in many cases). Nevertheless, they are based
directly on measurement from the surveyed farmers, plus figures they gave derived from actual
experience, and even if the gain is not turned into cash it will represent an increase in the livestock
inventory (number of animals multiplied by value) of the owner, which amounts to an increase in
"animal bank" holdings, often preferred by such farmers over cash.

BENEFIT OF THE PROGRAM TO THE STUDY REGION

Implementation of the program incurs costs for training of keymen and promotion of the
program, and for the costs of distributing the drugs and maintaining the revolving fund. These are
paid by a combination of Government and aid funds.

Therefore in evaluating the community benefit obtained from the program, account must be
taken of these "public" costs as well as the private costs to each farmer. Based on the known costs
of training and promotion for the four program provinces included in the study, the cost per keyman
was estimated at US$15. The cost of providing drugs and maintaining the revolving fund are included
in the price charged to the farmer for the drugs, so this was not treated separately. The program is
therefore a very cheap one to operate, and as a result the community benefit is very large. This has
been calculated for the six provinces which were studied, since estimates of each of the components
required for a cost-benefit analysis could be estimated from the survey findings or from official
statistics and DLD records. Although the farmers interviewed did not represent a random sample of
the population, they do provide an accurate comparison of areas with high or low program
effectiveness, and the demographic data on matters such as numbers of animals owned should be
an adequate approximation to the true figure since the sample size was quite large and variation in
herd size among farmers is not as great as it is in many countries.

Based on these assumptions, the benefit across the six provinces from the program at its
current degree of acceptance by farmers was estimated at US$33.64 million. This assumes that 50%
of farmers use the program, and that they all treat the same proportion of their animals as did the
farmers in the survey population. The figure of 50% acceptance used the fact that over the whole
survey population 40% of farmers had purchased drugs for treatment of their animals from their local
keyman in the year prior to the survey, and that additional farmers (and especially vilage headmen)
had purchased drugs from the DLO and carried out the program. This figure could not be estimated
precisely, but it was considered that it might be of the order of 5 to 10%. In addition, for the purposes
of the study only high and low adoption areas at the two extremes of the range were chosen for
investigation. The adoption figures are therefore based on a mean of the two extremes rather than
a mean for the population overall. Most keyman areas of course will lie between these two extremes,
and itis likely that the majority will fall above the midpoint of the range because the low adoption area
keymen were chosen as the least effective, and few keymen fall at this low end of the range. On
these two grounds it was considered that 50% rather than 40% was an appropriate estimate of current
program acceptance. However even if the true figure is 40%, analysis showed only a modest
reduction in the benefit of the program to $26.91 million, still a very large return on the investment.

In Chapter 5 various possible ways of further improving the program and its acceptance by
farmers were considered. The data from the survey allowed the potential economic benefit of some
of these changes to be considered.

It was known from the survey that the highly effective keymen studied had achieved an
acceptance rate of 65% among farmers in their areas, so clearly this was possible to achieve more
widely by ensuring that all farmers had access to keymen of this quality. This can be achieved by
increasing the density of keymen and hence the competition among them, by improving their
motivation through raising the return they get for their efforts, and by increasing the promotional effort
undertaken to support the keymen.

The cost of doing this could not be estimated from any direct data, so some reasonable
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assumptions were made about the cost of achieving these gains. Since additional gains would
become increasingly difficult to obtain, it was assumed for the analysis that an increase in acceptance
level from 50% to 60% would require that the expenditure on the program be doubled, and that a
further doubling of expenditure would achieve 65% acceptance. This would cover training costs for
additional keymen to halve in each case the number of villages covered by a single keyman, and
would also pay for extra promotional effort beyond that already in place. It was considered unlikely
that an acceptance level of over 80% could be achieved regardless of the effort expended, so this
was the maximum acceptance level considered. Since it required that the acceptance level exceed
those achieved at present by even the best keymen, the assumption was made that it would require
most of the improvements described in Chapter 5, and would be quite expensive. The cost was
therefore estimated at ten times that required to achieve 65% acceptance.

Despite these high estimates of the extra costs, the net benefit to the community from the
program continues increasing as acceptance rate rises, to a maximum of $53.1 million at 80%
acceptance. The benefits are so large that the cost of achieving them is of very minor importance in
determining the return. It is therefore unimportant to decide whether the costs of the increased effort
have been accurately estimated, since they are so small relative to the net benefit that a change in
the cost will have negligible effect on the outcome. Formal sensitivity analysis was therefore not
conducted on the results, since it was clear from the analysis that the net benefit was not sensitive
to errors in any of the major factors going into the analysis, especially those which had to be
estimated subjectively.

There are two ways of increasing use of the program - by increasing the number of farmers
who participate, and by convincing participating farmers to treat more of their animals. The results
from Chapter 6 for the effects of increasing the proportion of animals treated by participating farmers
were therefore built into the benefit-cost analysis. If participating farmers can be persuaded without
additional program cost to treat more of their animals, the net benefit from this change is higher, even
at the current 50% acceptance level, than the benefit of raising the acceptance level to 80%.

In other words, if keymen convince just the farmers who cooperate in the program at present
to treat at least 50% of the animals which are at present left untreated, the gain to the community is
greater than from raising the percentage of farmers who cooperate. It should also be much easier
to achieve. Even if a substantial cost for achieving this improvement is included, the results will still
be similar. The goal of spreading the benefit as widely as possible across the community would
however not be met, and clearly there is a need to involve additional farmers in the program. What
the findings do show, however, is that keymen should be encouraged to work more intensively with
their existing cooperators as well as expanding the scope of their work.

If the goal of persuading 80% of farmers to treat all of their animals was achieved, the net
benefit of the program would rise from the present $33.6 million to $118 million, for a total investment
of approximately $1 million, shared about equally by the farmers and the Government. This clearly
is highly beneficial to the community of the region, yet requires far smaller public expenditure than
most development programs. The calculated figures also exclude a number of the likely benefits of
the program which could not be documented firmly enough to be included. The figures are therefore
minimum estimates which probably understate the true benefit substantially.

The findings are consistent with those from a variety of other economic studies, which have
shown that the economic benefit from most forms of disease control are unusually large, and that this
is particularly true in developing countries where there is serious under-investment in animal disease
control, compared with the importance of animals in the farming system (Ellis and James, 1979a;
Morris and Meek, 1980; Morris, 1984c). Morris (1986b) has analysed the reasons for this very high
return, and has shown that it is due principally to the fact that diseases alter the efficiency with which
animals convert feed into useable products and services (such as draught power), so that controlling
disease will commonly increase the efficiency with which a variety of other resources are used.
Hence the measured profitability of disease control will be high. While there have been various
studies which have shown high benefits to the national economy from animal disease control
programs, this study is somewhat unusual in that all of the basic data used has been derived directly

from village farmers, so that it represents as closely as possible their economic viewpoint on the
profitability of the program.
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REASONS FOR THE SUCCESS OF THE PROGRAM

By any method of assessment, this must be regarded as a very successful program. Within
as little as one year after its introduction, there had been a major change in the approach used to
parasite control by village farmers, achieving an average of 40% of farmers across the entire sample
using the services of the village keyman and treating animals in their herds. In areas with highly
effective keymen use of the program was at least 65%, with the true figure probably being about 75%
when adjustment is made for sources of drugs other than the village keyman. Farmers had also
changed substantially the sources to whom they went for advice concerning animal health matters,
and were now far more likely to consult a source with some technical training in the field (and with
access to additional technical data) than they had been five years earlier. This change in thinking and
practices has occurred at a much faster rate than has commonly been reported in examinations of the
adoption of innovative farming practices (Rogers and Shoemaker, 1971).

Yet the general view is that changes in practices are much more difficult to achieve in a
traditional and very culturally stable community such as that of north-east Thailand. For a number of
reasons it is considered difficult to change farming practices under these circumstances.

The production system which has evolved over a very long time achieves the goal of
maintaining a stable supply of staple foods despite fluctuations in weather and other factors, and an
important factor in this stability is the inter-connected nature of the various enterprises undertaken by
the village farmer. It is thus risky to try to change one factor in the system because it may adversely
affect some other component of the system. As DeBoer and Welsch (1978) state "The analysis of
bovine production in [a particular village in north-east Thailand] has indicated that it is difficult to alter
one part of the interrelated crop-bovine production system without changing other parts. Hence
increases in bovine output from Thai villages will depend on changes in both crop technology and
bovine production technology. Changes in only one area are not likely to be enough." They later go
on to draw various conclusions, including one that "Communal grazing also makes investment in
improved animal health measures irrational for the individual farmer. A village or regional approach
is required." Linked to this issue of the integrated production system is the risk that controlling
parasitism and hence saving animals which would otherwise have died may cause subsequent feed
shortages, potentially eliminating much of the benefit of the parasite control program.

In seeking to introduce an innovation to village farmers in north-east Thailand, it is also
essential to introduce them in a way which is compatible with the culture of the region. Even between
the north and the north-east of Thailand there are numerous differences in cultural practices with
regard to animals (De Boer and Welsch, 1978; Falvey, 1979), and an innovation which is well-accepted
in a particular form in one area may need to be adjusted in a nearby area, and certainly in a different
country. It was thus vital that the program be designed in a form which was acceptable and attractive
to people of the north-east.

In addition to these requirements concerning consistency with community beliefs and
attitudes, the program must also satisfy a number of practical requirements. Adapting the list of

requirements suggested by Gladwin (1980), if the program is to be successful it must pass all of the
following tests:

1. Supply The drugs must be readily available at a source that can be used without difficulty by the
farmer.

2. Awareness knowledge The farmer must be aware of the program and the method by which he can
participate.

3. How-knowledge The farmer must understand how and when to administer the drugs.

4, Physical response The farmer must expect a substantial improvement in his animals as a result of
treatment, which will commonly be based on observing improvements in animals treated for others
in the village by the keyman.

5. Financial return The expected financial return must be adequate to justify spending part of the
farmer's limited cash income on treatment.
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6. Risk The farmer must believe that the risk of the animal becoming worse is very low, and must
believe there is only a small chance that no improvement will be achieved.

7. Labour or time The farmer must have time to treat animals himself at the recommended time, or
must be able to use someone else to carry out the treatment.

8. Capital or credit The farmer must have funds to pay for the drug (or barter goods), or must be able
to obtain credit. In this case the drug cost is very small, but nevertheless some farmers obtained
drugs on credit from the keyman and paid later.

Prior to commencement of the farmer self-help program in the villages, very few farmers
followed the currently recommended program for parasite control. The most important reasons for
this were:

1. Supply problems - it was difficult for farmers to obtain suitable anthelmintics in aformthatwas easy
to use.

2. Awareness knowledge - very few farmers would have been aware of the benefits which their
animals could be expected to show after treatment.

3. How knowledge - farmers lacked information on almost all of the relevant technical points such as
choice of anthelmintic, dose rate, treatment timing, etc.

Although the DLO had all the required information and limited supplies of suitable drugs, he
could not cope with demands of all the villagers in his area, so not surprisingly had virtually no effect
on parasitism. His recognition by farmers appeared to grow as a consequence of the commencement
ofthe program, because he could provide back-up technical information through the keymen whereas
previously his contact with the village farmers was predominantly in relation to epidemic diseases, and
vaccination programs against these diseases.

The success of the parasite control program seems to have been due to the fact that it dealt
with a problem seen to be important by the village farmers, it overcame a number of important barriers
to adoption of effective control measures, and it was made available to farmers through one of their
immediate peers - another village farmer, with the visible support of the staff of the DLD. Moreover,
its benefits were demonstrated through showing the results of treating animals in the village, which
clearly supported the value of the treatment.

Given these positive features, it was possible to achieve high adoption rates over a short
period, contrary to the widespread opinion that progress of any disease control program under village
conditions will be slow and will face considerable problems in convincing farmers to change their
previous practices. In this instance the main barrier to adoption was lack of awareness of the
existence of the program and of the appointment of a program keyman to serve the area. A high
proportion of farmers who were aware of the program followed its recommendations with at least some
of their animals, by purchasing drugs from either the keyman or the DLO. They did this based on an
expectation of positive results rather than on an understanding of the principles of sound treatment,
since only a small proportion yet understood the epidemiology of the important parasites against
which they were carrying out treatment. An important factor in establishing the program is considered
to have been the fact that drugs were purchased at moderate prices rather than given away. Both
keymen and farmers were motivated to use the drugs effectively in order to gain their share of the
financial benefit of the purchase made by a farmer.

The principles of this program should be applicable to other countries, and offer considerable
scope for expanding the effectiveness of disease control in countries which have large numbers of
small-holder farmers each owning a small number of animals.

SCOPE FOR IMPROVEMENT OF THE PROGRAM

Possible areas for improvement of the program were considered in Chapter 5. Of these, the
single most important is clearly to increase the density of keymen in areas already covered by the
program. This has a low cost, but would substantially raise farmer use of the program by making the
keyman more visible and available within each village. The density of keymen should depend to
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some extent on livestock density, but distance from the keyman'’s village to the furthest village he
must serve is certainly the most important factor which should be used to decide on the location of
keymen. No farmer should be more than 1.5 to 2 km from a keyman.

Increased keyman density will mean a larger volume of drugs in the distribution pipeline,
mainly sitting in the keyman’s house awaiting a buyer. Poorly effective keymen not only reduce the
effectiveness of the program, they also keep far too much of the capital value of drugs in their stock,
with low turnover. With the present system of payment of keymen, the DLD does not have a good way
of solving the problem of inactive keymen. It has been shown that the payment obtained by keymen
per unit of work effort put into the program is so low that the work of the highly effective ones is more
a form of community service than a method of generating income. As the number of keymen is
expanded, the main task will be to incorporate ways of rewarding the keymen more effectively for their
effort (and definitely in proportion to their level of activity). Various quite simple methods could be
used, such as increasing their percentage of the drug price as they sell more doses, by a method
such as giving them one dose free for each ten doses they order. Rather than eliminating poor
keymen from the program, the introduction of a more commercial system of distribution involving
payment for drug on delivery would discourage poorly effective keymen from continuing, although a
change to this approach would have to be accompanied by a substantial increase in the return to the

keyman, and would have to take account of the limited amount of cash available to the keymen for
such an arrangement.

There is clearly some scope for increasing the range of products handled by the keymen, and
if this becomes much larger the payment system will have to be changed if the revolving fund is not
to be made bankrupt by the stocks held by ineffective keymen.

An important step in the further development of the program will be to provide additional
refresher training for keymen, and to provide stimulation and incentives for them to increase their
promotional efforts for the program. The results of the survey show that promotion of the program
should concentrate very firmly on the keymen, and that broader publicity should be targeted
principally at promoting the value of the program and the role of the keyman in it, so that the effect
is to direct the attention of farmers to finding their keyman and using his services. Program posters
are a very cheap but effective way of increasing farmer recognition of the program. Other possibilities
have been described in Chapter 5.

Promotional activities should aim to have each cooperating farmer treat all of his animals in
order to reduce transmission and gain maximum benefit from the program, as well as trying to
increase the number of users. The economic analysis has shown the importance of this aspect, which
could easily be overlooked. Although the program would provide substantial additional benefits if it
was expanded to other provinces, it is considered that the first goal should be to get the best possible
results in the existing provinces, and then expand this "ideal" version of the program, rather than
increasing coverage and then have to modify the program over a larger area after experience with the
improvements which are proposed here.

This study has not concentrated on the administrative aspects of the program beyond the
keyman, but a number of improvements have been suggested in Chapter 5. The system of
administration and oversight of the program needs to be improved if the program is to become
permanently established, and the proposals outlined in Chapter 5 would resolve most of the important
difficulties seen at present. Consideration should also be given to the possibility of involving local
chemists in the program in some way, since they clearly represent a potentially useful resource, and
one which serves a group of farmers as yet poorly reached by the keymen.

Finally, it will be essential to regularly reassess the technical components of the program, to
ensure that they are consistent with the best available knowledge. For example, Roberts (1988, pers.
comm.) working on control of parasitism in buffalo calves in Sri Lanka has found that pyrantel is a
superior anthelmintic for treatment of these calves, and that a single treatment is cheaper and
considerably more effective than treatment with piperazine and thiabendazole. This finding will need
to be evaluated under Thai conditions to test whether the change should be made.

ANIMAL HEALTH PROGRAMS IN THE CONTEXT OF REGIONAL DEVELOPMENT

Using the method of economic assessment adopted in this study, the program hasvery major
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benefits to village farmers. Moreover the benefits are obtained at least as much by farmers with small
herds as by wealthier farmers. However as discussed earlier, the livestock system in north-east
Thailand is part of a tightly integrated crop-livestock complex, and changes in one component may
adversely affect others. It must therefore be recognized that one possible outcome of the program
might be an imbalance between increased livestock numbers and limited feed supply, especially in
the drought years to which the area is prone.

On the other hand, as pointed out in Chapter 1 the area has difficulty in meeting the need for
animals for draught and food. Asdiscussed earlier, since parasitism decreases the efficiency of feed
conversion, improved parasite control will not increase feed requirements as much as (say) importing
new animals into the area to improve production, but taking no action to control parasitic disease.
This program therefore represents a very appropriate first step to raise the efficiency of livestock
production in the area while imposing the smallest possible demands for additional feed.

Nevertheless, if the program is successful on a large scale it will impose a demand for
additional feed and for improvements in other aspects of animal management, as well as increasing
the immediate income and assets of the farmers. If farmers of the north-east are not to slip even
further behind other areas of the country in financial rewards, then the answer must lie in carrying out
a similar program of development, implementation and evaluation as has been used here for
parasitism, rather than deciding against any improvement on the grounds that it will upset the stability
of the production system. In some parts of the world the conclusion from such follow-up studies may
be that total numbers must be restricted within the carrying potential of the area, although it is almost
inconceivable that this would be best achieved by maintaining a high calf mortality rate rather than
(for example) by modifying reproductive management to achieve an equal number of calves at 12
months from a smaller breeding base.

In the circumstances of north-east Thailand, there appears to be considerable scope for
modifying the production system to take advantage of the higher calf survival, but it will require
positive action to convince farmers to follow appropriate management strategies, rather than simply
implementing the parasite control program and leaving farmers to cope with whatever problems arise
from improved calf survival and adult condition. It may even be that improved condition in adult
animals will allow a change of policy by farmers so that they get higher calving rates and can reduce
their breeding herd, moving the herd to a lower average age and gaining income from sale of surplus
animals to other areas which have a deficit of stock. DeBoer and Welsch (1978) have shown that
many villages have such deficits.

It is therefore considered that this program is ideally suited to be the first stage of a continuing
village-based development effort, in which further modifications to the management system are tested
in the village, then promoted to the farmers through the village keymen. The keymen can also be
used a source of information to monitor areas in need of further investigation.

In this way the program can make a very valuable contribution to village development in north-
east Thailand, and probably in other regions as well.

EVALUATION OF THE RESEARCH METHOD

When the study was being designed, it was quite unclear how realistic it would be to obtain
all the information which was considered necessary to achieve the objectives described in Chapter
3. It was also unclear what factors were likely to explain the differences between high adoption and
low adoption areas, and whether they were at all under the control of the keyman. The study also
faced substantial problems with regard to practical issues such as working in two languages,
implementing a large-scale field survey procedure under the difficult travel and communication
conditions of the area, obtaining access to an unbiased sample of village farmers, and obtaining
accurate information from them.

In retrospect, the findings of the study have proved to be far simpler, more clearcut, and of
far greater practical value than was feared might be the case during the design phase. This study has
shown that it is quite practical to evaluate a village-based program by sampling farmer opinion at the
local level, and that the information obtained is consistent and understandable. Moreover it has
provided very clear guidelines for future action, whereas before the study planning had to be based
largely on guesswork and volunteered views of people with whom program staff came in contact.
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It is therefore considered that the project method has been very successful, and that the
techniques used could equally well be applied to other countries and other disease or production
problems, at relatively low cost.
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APPENDIX 1

POPULATIONS OF BUFFALO, CATTLE AND PROGRAMME KEYMEN

IN THE NORTHEAST REGION

Province Buffalo Cattle Keymen
Mahasarakam 178068 56599 218
Surin 287674 74746 622
Khon Kaen 281249 91243 312
Loei 48914 36454 156
Udornthanee 306214 61431 -
Kalasin 184456 48121 -
Bureerum 127292 92329 250
Chaiyapum 350482 129510 194
Korat 257991 261960 -
Mukdahan 78367 36851 -
Nakornpanom 159477 65737 -
Nongkai 170977 27003 -
Roiet 266011 103741 -
Sakolnakorn 226855 87882 214
Srisaket 282889 97059 -
Ubon 389528 157209 -
Yasothorn 109768 40499 -
Total 3666214 1468374 1966

Source: The Regional Veterinary Offices 1987.



APPENDIX 2

FARMER AND VILLAGE HEADMAN INTERVIEW QUESTIONNAIRE

FARMER INTERVIEW QUESTIONNAIRE

1. Questionnaire number F........
2. Date) off INYerVARW sae s mss ol s e s s e s
3. Interviewer ...,

Version 19 February 1987, for Use in First Phase of Study
BASIC FARMING INFORMATION

First 1 would like to ask you some questions about you and your family, and
about the village.

4. Farmer’s name: Lo i e
S5 Sex of farmer Male Female

6. Age of farmer ........ years

I Address:

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

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

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

Ask questions 8 and 9 to headman, transfer to farmer questionnaires from same
village.

8, How many families are there in this village? .........

9. How many people are there in this village?  .........

10. How many people(including yourself) ‘are there in your family? ....
11. What is your most important farming activity? (rice, cattle, etc.)
12. .’What other farming activities do you have?

i118.. . Is farming your main job, or do you have some other job that is more

important to you? (shop, etc.)

...... ..yes v ev....0R0



14, If yes, what is main job?

15. How large an area do you have for the whole of youf farming activity?
......... rai owned ve.......rai rented

16. Do you use any public areas for raising animals? Yes..... No.....

If yes, when do you use these areas during the year?

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

................................................................

" E, What was your annual income for 1986 (2529)?

B........
18. Abnut how much

Buffalo B.......
Cattle B.......
Other animals (specify) B........ from ... oL
Rice Bex. ... Sugar cane By. . o
Cassava B....... Maize B....... ;
Kenaf B.......
Other crops (specifv) B........ from............. e,

ANIMAL OWNERSHIP

Next I would like to ask some questions about numbers of buffaloes and cattle.

Ask next two questions of village headmen only, transfer to questionnaires for
farmers from same village.

19. How many Buffalo and Cattle are there in this village?
buffalo cattle
20. How many Buffalo and Cattle were there in the village a year ago?

buffalo cattle
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2. How many buffalo and cattle do you own?
buffalo cattle
2e.. What are the ages and sexes* of each of the buffalo and cattle you
own?
|B=Buffalo,C=Cattle |Age ( years/months)|Sex* | *M = male
| | | | MC = castrated
.. ....... [..... e b . .. = e . R s . s . | male
| | | F = female
. JR e PP [ e |
I I I I
B, . .o R...=..88.. .. ... D [P S - |
I I I
L. L S P |oeeenenn. |
I | I I
R [ [ e |.=...... |
| I I
I B T R - - - B pmemnE - - om [ooeeont. |
I | I I
VI [ e [oovnennn. |
More animals? VYes...... NO...... If.yes, 1ist on opposite blank page.

TRADING OF ANIMALS

23. How much do you think buffalo are worth at present in each of the
following age groups?
Bl « oo . - Up to 4 mths. old. B........ bulls more than 3 yrs
B........ 4 to 12 mths. old. B.oooo... steers 1 to 3 years old
o] Ee—— Cows 1 to 3 yrs old B........ steers more than 3 years
B........ Cows more than 3 years old.
B.g...98. bulls 1 to 3 years old

24. - How much do you think cattle are worth at present in each of the
following age groups?
Ber....&- Up to 4 mths old B........ bulls more than 3 yrs
B. s . .60 oo 4 - 12 mths. old B........ steers 1 to 3 years old
2 J N Cows 1-3 yrs old B........ steers more than 3 years
B.. . ... cows more than 3 years old.

B......... bulls 1 to 3 years old
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25. Did you buy buffalo or cattle last year?

yes no
26. If yes, please tell me for each animal the reason you bought it, its

age, and its sex, first for buffalo and then for cattle:

|Buffalo Why Bought?|Age ( years/months)|Sex* | * M =male
| |  When bought | | MC = castrated
| [... 0. ... v, . [ . . . cnnim— . . [ — | male
: | | | | F = female
8. . o . . e .l T T | — |
I I I I
: P e — | . .-, . . |
I I I I
4. ..., P TR —— F o viome o B o oo ot oo I —— |
I I I I
Bloe . been s [ oo || —— |
I I I I
B . . P T SR ... . [v...... = |
I I I I
moE..L L] | . . =, . P S T | S— |
Cattle - Why Bought?|Age (years/months) | Sex* |
| | When Bought | |
| [ [ | |
I I I I
N [ e [P |
I I I I
A ——— | .. o - - - R ————— I |
I | I I
4.t P [ . .. ..., |
I I | |
TS I S = ..o e - e E——— |
I I I I
B 39 . o . 5 Iz - e - - o - % - - e - - - - . .. e |
I | I I
[/ T—Cs e e ————P——T | &« . axaE X - o B e = . - |
| I I I
27. Did you sell any of your buffalo or cattle last year?
yes no
28. If yes, please tell me for each animal the reason:you sold it, its
age, and its sex, first for buffalo and then for cattle:
|Buffalo Reason Sold|Age ( years/months)|Sex* | * M = male
| |  When Sold - | | MC = castrated
| R — Ik = - B T - Iz s o I. ... oo | male
| | | | F = female
. e X - 1% . . o . = - e |- e [ |
| I I I
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Bl ... .. T F Y B . . . |
‘ I I | |
4......... | PR . .. o - |
| I | |

BRi. . . .FEY ll. . e s o .. T DA [oovvennnn |
I I I I

Baoeon. .t B T I R E.=.. = |
| I I I

B . .Y .. ... ccowwe...&. N N [oovennnn |

Cattle Reason Sold

I I I |

e e 00 A ——— Ep—— |
I I I I

P be = - - - - - = | e e e oo o e mmel e o o o — |
I I I I

3. ... .o . 35 - TN - - 30 - {....c003 .- - XX3- [ooevonntn l
I I | I

4......... | S [ o - - X |
I I I |

Br ... ol o oo B e - R - - - T |
| I I I

Bk . PR - ' 30 - OO - IR - X D. . o O - |
N I I I

I . . X boomwe . . o - - 36 - Bl - BB A —— | ST p— |

ANIMAL MANAGEMENT

Now I would 1ike to ask you about the way in which you manage your animals.

29. What are the méin reasons why you keep buffalo?
Interviewer to ask without making suggestions, then mark answers included

Working in paddy field.....
To sell when I need money....
To produce calves to sell....
We use the manure....

To pull a cart....

Other (please give details) ... ittt
30. What are the main reasons why you keep cattle?
Working in paddy field.....

To sell when | need money....
To produce calves to sell....

We use the manure....
To pull a cart....

Otihieig iiplease give det@iilis) ssvasswsmsasmper s Verasss couks § e85+




- g
31.  Which me%bers of your fami]y do the following jobs in caring for your
animals? (Self, wife, children, parents, others)
Bringing feed and water............... arine o o BEBNoms o o GRGRS 0 0 o o o o clflns
Taking out to graze ............... R T O
Organizing mating of cows...covevv i iininnenn.. TP~ =S R
Deciding about buying and selling animalS...... i .. ..

Watching animals for SicKnesS......vuiiiiiiiiiiiiiiinneninneennnens

Deciding about treatment and prevention of disease..................

32.

33.

34,

30

36;.

8.

38.

Have you hired buffalo at any time in the last year?
yes no

If no, go to question 35

If yes, why did you hire the buffalo?

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

...................................................................

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

Do you feed your buffalo anything other than grass and rice straw?
yes no
If yes, what else do you feed them and when during the year?

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

Do you feed your cattle anything other than grass and rice straw?

yes _____no
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40.
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If yes, what else do you feed them and when during the year?

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

What expenses did you have in 1986 for animal raising?

Artificial insemination B......
Medicines Bl.. . s
Feed ' Bl ..o
Other Bl .

DISEASE PROBLEMS IN BUFFALO AND CATTLE

- Next 1 want to learn about the disease problems of cattle and buffalo in your

------

village.
41. Did any calves aged up to one year old die in this
village during the last year (Jan.-Dec.1986.)7
yes no . don’t know
42. If yes, could you tell me how many buffalo calves? .......
How many cattle calves? .......
43, What are the main reasons why calves died in this village during
19867
44, . Have any of your own calves up to one year old been sick but
“later recovered during 19867
......... yes ..e...NO
45, If yes, what was wrong with each of these calves? Describe the
signs you saw in each calf and what you treated it with:
Calf 1 (Buffalo/cattle) ...ttt ittt i Jie o B o
Calf 2. (Buffalo/cattle). ..o it i i ittt e e



Calf 3. (Buffalo/cattle). ..ot it it it et e e,

46 Have any of your calves died during 19867
......... yes .....N0

47. If yes, what was wrong with each of these calves that died?

Describe the signs you saw in each calf and what you treated it with:

Calf 1. (Buffalo/cattle) ...ttt it et iii e,

Calf 2. (Buffalo/cattle)....ccvuiniii i i e e e e

Calf 3. (Buffalo/cattle) . ...couiiiiii i i e e e e aans

48 What do you usually do if one of your calves gets sick?

49. Is this any different from what you would have done five year ago?
e yes ..., no ... don’t remember

SIOK: If yes, what would you have done five years ago, and why have you
changed?

51. When a calf dies in the village what is done with the carcass?

5128 Do people usually look inside the animal to find out what killed it?

........ yes S 1 1o ......don’t know .



53.

54.

55.

56.

57.

58.

59.

60.
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If so, have you seen anything which might have killed the animals?

.................................................................

.................................................................

Are there any important diseases which kill adult cattle or buffaloes
in this village?

.............................................
.................................................................

.................................................................

Are there any important diseases which make adult cattle or buffaloes
sick in this village bul do not usually kill them?

........ yes S A vo....don’t know

---------------------------------------------
.................................................................

.................................................................

-----------------------------------------------------------------
.................................................................

.................................................................

Is this any different from what you would have done five year ago?
........ yes B 1) ......don’t remember

If yes, what would you have done five years ago, and why have you
changed?

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

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

[IEALTHH CARE

Now I would like to ask you some questions aboul:-the people who can help you
deal with health problems in your animals.



61.

62.

63.

64.

65.

66.

-10-
Who do you go to for information about treatment of
sick calves?

Don’t'need help

Friend

Keyman

Village headman

Chemist

District veterinarian

If you need a drug to treat a sick calf, who would you buy it from?
Vj]]age headman
Keyman
Chemist

District veterinarian

.................................................................

.................................................................

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

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

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

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

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



67.

68.

69.

70.

71.

72.

8.

74.

Ji5n

6%
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Can you tell an animal which has worms from one which doesn’t?

........ yes P 1[0 ......don’t know

.................................................................
-----------------------------------------------------------------

.................................................................

Do most animals have worms, or only some?
Most .......... Only some ......... Don’t know ........
Do you do anything to help prevent calves from becoming sick?

........ yes P 10 ......don’t know

.................................................................

.................................................................

Is there any value in giving worm treatment to calves which have
worms but do not look sick?

........ yes veve....NO ......don’t know

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

Have you heard of the parasitic treatment farmer self-help program?

........ yes S . BEno v.....don’t know

.................................................................
© 0 0 0 6 0 8 8 0 0 0 6 0 8 0 0 8 6 6 o 8 ® 8 0 6 0 0 6 8 0 0 8 0 T S S 0 0 S 0 0 6 6 6 0 6 & o0 s 06 v e e s s e e s e s e

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Do you know that there are keymen in the parasitic treatment
farmer self-help programme?

yes . no
I1f no, go to question 93 (Lymnaea identification)



77.

78.

79.

80.

81.

82.

88,

84.

85.

86.
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If yes, what is their job in the programme?

.................................................................
.................................................................

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

What is the name of the keyman who provides parasite treatment drugs
for your village?

.................................................................

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

|
|
|
During the last year have you seen the keyman for your |
village?

yes no

Did he-talk to you about parasite control during 1986?

yes no

Did he sell you any worm drugs during 1986?

yes no
Do you know of any occasions when he talked to others in this village
about the parasite treatment farmer self-help programme during 19867

yes ______no

What did he recommend that you do abolit parasites in young calves?

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

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

Did you follow his recommendation on the programme?

yes no

If not, what were your reasons for not following the keyman’s
recommendation?

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



87.
scheme?

88.

89.

90.

91.

92.

Kat
Could you tell me something about how your keyman works on the
(Ask 1ike this first to generate list like the one below)

Which of the following 1list best describes the work of the keyman for
the parasite control programme in your village? (up to 3 answers)

He is busy with many jobs and does not spend much time
on the parasite control program

Most people believe him and use the drug to control parasites
I do not know what he is supposed to do

We believe what he tells us, but cannot afford to use the drug
I have not been able to get the drug from him when I wanted it

He tries to get people to use the worm drug, but most people
prefer the treatment their parents taught them

Some farmers use the drug, but most people in the village do
not think their animals need to be treated
Do you have difficulties buying medicines for your animals?
yes no
If yes, what are the difficulties?

Have you ever bought worm drug for calves from the keyman?

yes never

Which age animals did you use the drug on?

Calves at months (Tist all times up to adult)

~Adult buffalo Adult cattle

Which do you think saves more- animals - the treatment you learned
from your parents or the drug you can get from the keyman?

From parents : From keyman



93.

94,

95.

96.

B7.

98.

9o

100.

101.

HO2.

103,
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Do you think the animals were better after the deworming?

........ yes « BN - - - 300 +v....don’t know

..................................................................

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

Have you ever seen this kind of snail?
(show the farmer Lymnaea snail in sample)

yes no

Do you know where il lives?

.................................................................

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

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

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

.................................................................

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

Have you ever seen any of them in an animal which died in the
village?

yes no

How many of your own animals have been injected against liver fluke
by the keyman during 19867

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

Did you notice any differences in your animals after injection?

........ yes P ¢ ......don’t know



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

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

104. How many animals treated in 1986 have you since sold? ...........
105. Could you comment on any effect of treatment on the value of your
animals?
Number of animals Animal value Animal value
before treatment after treatment
106. Have you ever seen media information about the parasite treatment

farmer self-help programme?

........ yes P [} ......don’t know

2107 5 If yes, which:

Poster..........

108. To finish up, is there any thing else you would like to comment on
about the subjects we’ve discussed today?

Thank you for answering my questions, which will help us to improve our work
for the people in villages in the north-east.



APPENDIX 2
KEYMAN INTERVIEW QUESTIONNAIRE

KEYMAN INTERVIEW QUESTIONNAIRE

1.
Br:
3.

Questionnaire number K........
Hae of HnlERs ey  sessmasvssmismmrses 259

Interviewer ...,

Version 19 February 1987, for Use in First Phase of Study

BASIC INFORMATION

4.

10.
L.
L4,

13,

14,

15.

Questionnaire number

Date of survey

Keyman'’s name

Sex of keyman Male Female’

Age of keyman years

Address

Marital status ‘ married single separated
How many people (including yourself) are there in your family? .....

HhatAis your iiost important farming activity? (rice, cattle, etc.)

---------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooo

Is farming your main job, or do you have some other job that is more
important Lo vou? (shop, being a keyman, etc.)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



16.

15
18.

19.

20.

=l

How Targe an area do you have for the whole of your farming activity?
......... rai owned veeve...rai rented -
Do you use any public areas for raising animals? Yes..... No.....

If yes, when do you use these areas during the year?

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

About how much came from:

‘Buffalo B.......
Cattle B.......
. Other animals (specify) B........ From ..onme.oec.e o me oumes
Rice B....... Sugar cane B........
Cassava B....... : Maize BE.. 3.3 .
Kenaf Bivvv'nn
Other crops (specify) B........ fromis . s - - o - o o - 2. |
Being a keyman B.......

“ANIMAL OWNERSHIP

Next I would 1like to ask some questions about numbers of buffaloes and cattle.

21.

22.

23,

How many Buffalo and Cattle are there in this village?

buffalo cattle

. How many Buffalo and Cattle in the Tumbon are you responsible for as

keyman?

buffalo cattle

How many buffalo and cattle do you own?

buffalo cattle




24. What are the ages and sexes* of each of the buffalo and cattle you
: own?
|B=Buffalo,C=Cattle |Age ( years/months)|Sex* | *M = male
| - : | | | MC = castrated
L........ P S PSP [P | male
| | | | F = female
Y . | e [coveenntn |
| I I I
: [een i e e [oeevennnn |
I I | I
4......... | — | - s e e e [eevennnn |
I | | I
T — [t e P — [vervenint. |
I | | I
R [ o e o e oo e R — | ge e e - |
I | I I
[ S— |~ - smene - s O |oeenoinn. |
More animals? Yes...... No...... If yes, list on opposite blank page.

TRADING OF ANIMALS

&b How much do you think buffalo are worth at present in each of the
following age groups?
BE.... o Up to 4 mths. old. B........ bulls more than 3 yrs
.. . 4 to 12 mths. old. B........ steers 1 to 3 years old
BL....... Cows 1 to 3 yrs old B........ steers more than 3 years
BY s e Cows more than 3 years old.
Biverrnn.. bulls 1 to 3 years old

26. How much ‘do you think cattle are worth at present in each of the
following age groups?
BR.oms . . o Up to 4 mths old B........ bulls more than 3 yrs
Be. oy . - 3¢ 4 - 12 mths. old B........ steers 1 to 3 years old |
Booovvtt Cows 1-3 yrs old B........ steers more than 3 years
Bfyar. e cows more than 3 years old.
B......... bulls 1 to 3 years old

'27. Did you buy buffalo or cattle last year?

yes no
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28. If yes, please tell me for each animal the reason you bought it, its
age, and its sex, first for buffalo and then for cattle:
|Buffalo Why Bought?|Age ( years/months) |Sex* | *M = male
: | |  When bought | | MC = castrated
L. e s o R.......;6..5%..m, | T P— | s . | male
| | | | F = female
7. J e i ISP P |
| | I I
;S [t oo [eeeeennnn |
| I | I
4......... [ o [ |
; | | l I
. JAN e oo [oeviennnn |
| I | |
B oo Lo « ¢ omome o o smomans 0 o o unlHI| ¢ smomppomimems ¢ |
| | |
[ I —— = WY =X b= . ... o= oL |
Cattle - Why Bought?]|Age (years/months) | Sex* |
| | When Bought |
) [P — o I8 SEOBHEES § e R ———_} PO |
| I | I
2....... L5 & fars 5 GOAIE 14 § Da9E oo e [eovvennn |
I | I I
B......m. [ 2% o beet 5 g0 5 ¢ 5 @@ e e [ooveonnn |
I I | |
4......... | 52w « Smee viss BEERE 0 3 e oot |
| I I
N ¥ 1004 Yoo & 9 5 A8TRNE § 6 ham ~=me =m0 ¢ o omemw o | IP— |
| | I
() IR —— SR SR B S SRR EE 6 B e W« T e e e E e e e |eeevennn l
I | |
y S S esa——— L6 a6 NGBS 5@ | BRE o « 75 » o o WY« DB . o 5 [. ... 56. |
I I I
29. Did you sell any of your buffalo or cattle last year?
yes no
30. If yes, please tell me for each animal the reason you sold it, its
age, and its sex, first for buffalo and then for cattle:
|Buffalo Reason Sold|Age ( years/months) |Sex* | *M = male
| |  When Sold ] | MC = castrated
| SEUR— | [ ——— [P = Iy T | male
| | | F = female
A ... T T PP Ja———— |
| | |
|, S R oo mieeenneneeomasle. o, . o= |
| | I
4.t S A |
| | I
Bk <o o ame o = [oveveniinnait, PPN |
I I l



Bevennnnn. |, PSP . . .« i . |

l | | I

S | ——— P [eeevnont. |
Cattle Reason Sold

. e | l

0000000 | S oo ol 0.0 oo | ey . . om ... . B |

| | | l

UNYY. . - X | T =TT . . T | . cE - P - |

l | |

Joco000000l oo o o o o N ErEr. . on.om .o . . § | < ome o |

I l l

i . v yyierr . . *ErYerrl. X . i B2 50 -0 - | . . . . |

| I l l

20 & oPRE. '.| ................... | .om..omm. . 0 . el . BB . o o= . |

l I | |

oot otoo e . . | « T [ |

I l l l

¥/ 850 oo o c I = . - =R [ . .. 2. T |

ANIMAL MANAGEMENT

Now I would like to ask you about the way in which you manage your animals.
3. What are the main reasons why you‘keep.buffa1o?
Interviewer to ask without making suggestions, then mark answers included
Working in paddy field..... |
To sell when I need money....
To produce calves to sell....
We use the manure....
To pull a cart....

Bither (please give deb@illiS)l sessmrsersaens?bavsmss i ®see Ve ssyes

B! What are the main reasons why you keep cattle?
Working in paddy field.....
To sell when I need money....
To produce calves to sell....
We use the manure....
To pull a cart....

Other (please give details) ...iuvvuiiiiiiiiiiiii e,



a6t

33. Which members of your family do the following jobs in caring for your
animals? (Self, wife, children, parents, others)
Bringing feed and water......... it i i i e
Taking out to graze .......ciiiniiniiiiiii i i e e
Organizing mating of cows...... g ...mm . E W . ... B BN . . e s
Deciding about buying and selling animals......... Y, . e o e G e ¢
Watching animals for SicknesS......c.uiiiiiiiiiin i iiiiiienennenn,

Deciding about treatment and prevention of disease

34. Have you hired buffalo at any time in the last year?
yes no

If no, go to question 35

35. If yes, why did you hire the buffalo?
" 36. For how many months did you keep the hired animal during the year?
37. How much did you pay for one hired animal during that period?
570 R for ....... months
38. Do you feed your buffalo anything other than grass and rice straw?
yes no
39. If yes, what else do you feed them and when during the year?
40. Do you feed your cattle anything other than grass and rice straw?

yes ___no
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41. If yes, what else do you feed them and when during the year?
42. What other expenses did you have in 1986 for animal raising?
Artificial insemination B......
Medicines Blossa » i &
Feed C.o......
Other B.......

DISEASE PROBLEMS IN BUFFALO AND CATTLE

Next 1 want to learn about the disease problems of cattle and buffalo in your
village.

43. Did any calves aged up to one year old die in this
village during the last year (Jan.-Dec¢.1986.)7
yes no ~ don’t know
44 . If yes, could you tell me how many buffalo calves? .......
How many cattle calves? .......
45. What are the main reasons why calves died in this village during
19867 ‘
46. Have any of your own calves up to one year old been sick but

later recovered during 19867

......... yes P 1 [

47. If yes, what was wrong with each of these calves? Describe the
signs you saw in each calf and what you treated it with:

Calf 1. (Buffalo/cattle).......... e
Calf 2. (Buffalo/cattle)..cvvuiiniiniiiii ittt in i innnnnnnnn,

--------------------------------------------------------------------------
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48. Have any of your calves died during 19867 -
......... yes .....NO
49. If yes, what was wrong with each of these calves that died?

Describe the signs you saw in each calf and what you treated it with:

Calf 1. (Buffalo/cattle)

.................................................
..........................................................................
..................................................
..........................................................................
.................................................

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

50 What do you usually do if one of your calves gets sick?

Sn Is this any different from what you would have done five year ago?
........ yes - veee....NO ......don’t remember

5¢. If yes, what would you have done five years ago, and why have you
changed?

53. Are there any important diseases which kill adult cattle or buffaloes
in this village? ‘
........ yes ceee....NO «e....don’t know

54. If yes, give details. vttt ittt iiinirnneennnnnnas

55. " Are there any important diseases which make adult cattle or buffaloes

sick in this village but do not usually kill them?

........ yes R ¢} «.....don’t know



56.

57.

58.

59,

.................................................................

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

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

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

Is this any differenl from what you would have done five year ago?

........ yes B 1 [0) «.....don’t remember

If yes, what would you have done five years ago, and why have you
changed?

-----------------------------------------------------------------
..................................................................

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

KEYMAN ACTIVITIES

Next I would Tike to ask you about your work as a keyman.

60.

61.

62.

63.

Did you ever inject animals before you were the keyman?
yes never
How long have you been a keyman?
year(s)

What other official activities are you responsible for in your own
village?

Are you the keyman of projects other than the parasite treatment
farmer self-help programme?

yes no




64.

65.

66.

67.

68.

69.

70.

71.

7.

73.
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How many villages are there in your Tumbon?
villages

How many villages do you look after for the parasite control scheme
in your Tumbon?

villages

Since becoming a keyman, have you gone to promote the scheme in
villages other than your own?

yes never

If yes, how many of these villages have you visited?
villages
How many have you visited for the programme in 19867
villages |
Does someone else sell the drugs for you when you are away?
yes no

Did you receive enough materials from the Department of Livestock
Development for your promotion work?

yes no

Which materials have you used, and how helpful were they in your
promotion work?

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

oooooooooooooooo

Very useful | Some help | HNo help |

I | I

Posters.......... | | l
| I

Film.eooouvvnnnn, | I
I I

Leaflets........ I |
I I

Other........... [ |
I I

I I

I I

I I

Have you used other people to help you promote the scheme?
........ yes S 1 [ «ee...don’t know
If so, who?

Other farmers



74.

« 15,

76.

7.
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District veterinary officer
Village headman

Staff from Tha -Pra laboratory
Wife

Other members of family

Others (give details)

How did you promote the scheme

Talked to farmers I met
Talked at village meeting
Distributed leaflets

Put up posters

Other (give details)

|
I
l
l
l
l
|
l
|
l
I
l
l
l
l
l
|
l

Your villaqge

Yes/no
Yes/no
Yes/no

Yes/no

during the last year?

Other villages

Yes/no
Yes/no
Yes/no

Yes/no

How much time have you spent promoting the scheme in 19867

days

In your own village do farmers accept the parasite treatment program

any better or worse than other villages for which you are keyman?

Better........ Same..... -

What additional help would you like to assist you in promoting the

scheme?

-----
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FARMER KNOWLEDGE ABOUT PARASITES

78. Do you think the farmers controlled parasites of cattle and buffalo
effectively before the farmer self-help scheme was introduced?
yes: no
79. If yes, what kind of methods did they use for calves and adult
animals?
calves adult buffalo and cattle
I
|
I
I
I
I
I
I

80. Which of the following statements apply to your own village?
“(one or more) :

Most people believe me and use the drug to control parasites

Most people do not know what my roIe is for the
farmer self-help scheme

Most people believe what I tell them, but cannot afford to use
the drug

People are not interested in controlling the parasites

[ try to get people to use the worm drug, but most people
prefer the treatment their parents taught them

Some farmers use the drug, but most people in the village do
not think their animals need to be treated
81. Which of the following statements apply to other villages for which
you are keyman? (one or more)

Most people believe me and use the drug to control parasites

Most people do not know what I am supposed to do for the
farmer self-help scheme

Most people believe what 1 tell them, but cannot afford to use
the drug

People are not interested in controlling the parasites

I try to get people to use the worm drug, but most people
prefer the treatment their parents taught them



82.

83.

84,

I want po

85.

86.

87.

88.
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Some farmers use the drug, but most peop]é in the village do
not think their animals need to be treated

Have you ever used the drugs provided through the scheme to treat
your own animals?
yes ‘ no

If yes, what were the differences before and after treatment?

If no, what were the reasons?

ask about whether or not farmers believe treatment is effective?

How often do the farmers say their animals are healthier after using
the drugs?

quite often occasionally never

How often do the farmers say their animals are no better after using
the drugs? \

quite often occasionally never

What do you'think? Are their animals better or worse after treat-
ment?

Better........ Same........ Worse.......

Could you estimate how much fhe animals changed in value after
treatment?

Type of animal | animal worth | animal worth

|before treatment | after treatment

|
Calf to 1 year old |

Female buffalo

Female cattle
Bulls
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Steers |

ADMINISTRATION OF THE SCHEME

89.

90..

91.

92.

93,

9.

What do you think about these things?

Drug supply

Price of drugs

Range of drugs provided

Do you keep drug receiving and selling records?

Drugs received yes
no
Drugs sold yes
no

Have any animals in your keyman area become sick or died apparentiy
due to the drugs used in the scheme?

Animal became sick soon after treatment  yes no
Number

Animal died yes no

Number

Do you have any difficulties in storing and distributing the drugs?
yes no

Do you still keep the drugs and equipment in the shoulder bag?
yes no |

How much do you charge the farmer for the calf deworming drug?




95.

96.

97.

98.

9.
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How much do you charge the farmer for each 1nJect10n of liver fluke

treatment?
7 Baht/lQO-ZOOkg body wt.
8.50 Baht/250-350kg body wt.
11 Baht/>350kg body wt.
10 Baht/each
15 Baht/each
20 Baht/each

More than 20 Baht/each

What do you think about the 13% incentive payment from the scheme?

What do you think about 2 keymen/Tumbon?

I could look after more villages

about right

too much work

How many packages of deworming drugs did you obtain and sell during

last year(1986)?

Obtained Drugs

Sold drugs

*

PIP-THIP(formula 1)

* %

|
l
|
|
|
PIP-THIP(formula 2) |
|
I

* Kk k

How many bottles of Niclofolan did you obtain and use during Tlast

year(1986)?

Drugs obtained

l
|
l
|
|
I
l
|
l

Drugs sold

Niclofolan



100.

101.

102.

103.

105.
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Could you tell me briefly what you tell farmers about how a calf gets
parasites in its intestine? '

What do you tell farmers about the ages at which calves should be
dewormed?

What do you tell farmers about how an animal gets infected with liver
fluke?

What do you tell farmers about when and how often the adult buffalo
and cattle should be treated against liver fluke? '

Would you like to see any changes in keyman training and refresher
training?

To finish up, is there any thing else you would 1ike to comment on
about the subjects we’ve discussed today? .

Thank you for answering my questions, which will help us to improve our work in
the parasite treatment farmer self-help program.

* **  Deworming drugs in powder form contained of Piperazine and
Thibendazole in ratio 2:1, for the 3 and 6 weeks old calves
respectively.

ok k Injected solution against liver fluke in-ruminant,
recommended dose is 2 ml./100kg.body wt.
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APPENDIX 2 (cont.)

Keyman Interview Questionnaires

(in Thai)
UUUARLDANEUTY andl,
1. wud@aunauwanLas K 6
v d
2. Juidaunm ,QV/7/@O cav/y/8%)
v
3. yaaun Ay ~ kiew Tann

Y X
9aNa LUDINY
. 1 c)) / s
4, 3o awdy, Mo 80) il osJand)

5. el Qa?;u O vl

6. any_4 i (tyoxi0/1)
, o’ \
7,dm% 4.e /2 pr” e OKNYe, N.GININT @ AN, @37 xm
! / 1 v v /v
8. A0UENIATALATY Qf{hﬂqequuaq 1dn NHATY
Otlan — Ow

]
v
9. AUAIN LUATAUATAMAUIIV AN Lo mu(Tudavnauna)

! !

<t -
10. DATUWANNINAT L NUAT
(Dvun
¥
2 Laudle
X “
3 LauInTein
v
4 Laualeuaznreia
4
5 U 9
11. BATWTBINAINAT LAKAT
]
1 Wl niudn) zwk
1
2 Wlnln
ty
3 v lrday
O ) aQ 4'
4 mwnquWﬁ:ﬂinmmunﬂu g

v

5 vaon
@éu ,] (Afh @ w. 5J)wn3”r?('”@“-= ylo/ ;n_-,f@'p%?)/ﬁf;;’,u?/b x )
/ . :



o o e o Mg
420 WDAINNIINT LABAT Ldueuman lanTa Ly

GZﬂi; _(:}1&1;
oIy K. X

13, ywvdhivdeyzll o voan.
g 4 g l._u_.._
14, aaawdu 2 A 1uLNuARUNAT L YT

v "

1 RYEY : v

2,
g

2 furo

] v
3 g9l
.‘.u
T STURY
B Rl o o F000)
gl Aoz b e gen ol et
15, fiilaivrfugesdiee 2S5 1r, teeudu
A e T
v 45 s
0 .
vals - s

L AT e g
16. Tunariauednamwlewunaaarusuraly

Ola @il

v v v oo '
17. 0nla, lalusaelwmgawnasd _

— 1

! o v
18. 1 2529 wauiiraglnean

neein BAGO gy T

1n B TRy

¢ o 4
dnaaiinay 9 (121)

1 um
2 TRY)
3 ym

(7]

%19 10000 YW

Hudlzud TR

) S uwm

v

20 uw

v

2771 W

]
“Hyalindu o (131)

1 @WAN {650 ywm

2 um

3 Um

LR onﬁvyjmm ﬂlowouwnu)_

gJ.r:/Do') %(ﬁ, w= kbfjmaﬂ)




d“ ‘ ! o v
19. anifiimn (2529) wauiirwlara '4_"9,_650 UM

4 v v
nrfianTounTasdny (1 21, 22 nawiaNasyluguan)

v
. g &
20. vwaunrzdalumpywihi __3/¢ @, n (& @
[KY) '
21, vwaunssilalumpund 2529 3257 i, Tn_ 415 A
: 4‘1" <y <4 { Y ' o )
2a. mustmadingzie 3 dy, Ian — k)

]
X
23, DAYUATLWFN 7eiianas | AT WA

o4l ol (Ul T T ] o | (1D

s | nrefla | T |en L aadun| nexda | 1n | eAw
| Y e

1 W b Z{cf’ [ | 7

2 /' ‘ 533/9 ‘”: 8

3 s 1187 || -9

b 10

B 1 91

6 12

é’ 4
N1 7890dN7

a & 44 o~ ! ‘1 gd' o~ !
2k« MIUARIINT :UAMUDIYAIAAD ipAfaz Tz L

qnnr:ﬁ'amqﬂf:nw Lo oha 1000y
nrzianny 11 4500 gy

. : i 5 i og v Snlis:

uunTzilany = toego__ 1M

] ¢ §ir ) .

uunr:ﬁ‘amq 5 1 5000 YW

» | :
nrzifagat 3 booo UM
nr=iaunay 5 il ooo UMW
X = : e ' v' o gd E o~ .' V ‘
25. wwfnalrddiagaanaliuiinadasirsuminala

LECRIEETRY b Ly 2000 _yaw
Tray : 71 3000 UM
]

'uuTﬁmq 3 < Yoao0 YW
1

unl ey 5 . 1 3000 UMW
v

1ruann z =gl % Cos 1M
l'l’ 1 ——e

Tagany 5 5000 YW




L e v

1t [} ]
: ]
26 TMUMNA (2529) wautnuTantzlla, Tauialy

:(:)lﬁué% . Q;}Tﬁtﬂu%%
v ! Y

v

v X )
27. nALRUTANT A, L ANTANTEAY W TR

4 <X
N1 211 (814 AWH) __Lunuaiite
b e e . 3 . ¥
gy, iue) | LUNLaNTa
ag ! : 4 aq!
28. MuANA(2529) unmipuaunssin, Lani'aly
1
Qz7f;Uﬂﬁu Tuupnen
QO
29. DatAuEunT a1 nTangamME1IaIal
A 4 ;
nyxiia(ary, 1) \wnuadisay
' \
5 (D]Oﬁ Moomr(qummffm
174

1
. o
1n(any, L4) \ALaNINg




NATIANAT |
. v |
30 LuﬂuaWunﬁttﬁﬂanfzﬁa
(:)Lwawnuﬁ
d! g 'I»i =
2 1HD97H L 2N DINAT L L
3 Uﬁﬂgnﬂﬂﬂ '
+
(:)LaﬁqvaﬁfzmHQU
,.V:‘,, . -
5 4N88- LRI
uu‘:} ]
6 WMQﬁuLmﬁ
1

7 Luquaﬁu 9

v
31, Luquaquﬂqftaunh'

X v
Laualanun

-

yoav g g
2 1auelavvuiianaanarle Ju

uaﬂqnm1U'
*

taﬁqv71r:WHQU

v

aMNad- LN

o & W

Y,
I.'lqu’t)WU‘ﬂ‘

7 \wnuadu 1

_ VJI v
32, qﬂﬂaTﬂiuhrauﬂTqmwuuﬁmmﬂiﬂﬂ
v v

< P a
1 \uuguazu i lulanazng s

.ul. '-Al
2 Ul p-nreiieeanliiaug

o 4 o w <
3 INNNTLAUINUNAT OduNUY

«
y fadul '-r‘g'a'mud'm

! ¢ '
¥ & & ivi
5 Quatnadﬁqmvuﬂau

v s
6 andul arhuuaziasfilsadon |

Yo add v - ) N}
33, s LrutganteionTaly

(:)lgj 'szfu1gt;ﬁ

v L \

34, DLGA Lqustq@Wn




v
; 4
35, 1 2529 latganrzdatduiaaun LAY

]
36 . 1Lﬁ10t1a1ﬂqna1113un1tmwﬁhq/m1 tﬂutqu _um

v

37. uanawnumqnnAwunQMﬁuTMnrvuanuﬂv17L]uaﬁuwraaru

O Tn valu‘lvl

M, aqly lone TrtﬂuqﬂuﬁfLﬁinf uawqﬂ

v v ! v
29 . UDNINVYANLENILIAA Mﬁﬁlﬁiﬂﬁﬂﬂ"lTlﬂﬂ?ﬁMﬁTLﬂfy.

(:)Tu (Ej/TMTM

I il I oy 1?Llﬂﬂ1MﬂTLﬂTNT w13l

il ! A ! v o o~ X ¢
Ly, ]T'Wlla') M'\UMT']U"V'\U@ZITU'\\]'E".THTUﬂ']T Lﬂﬂ\}?j‘ﬂ')

AtEN LT -

]

AT T 20

1

AYDINT LETY 7

1 1 s

ANTDLLTUADNAN) r

4 | il

au o P o 30

ﬂmuﬁTfﬁTuTﬂuﬂ~hT~ﬁa

v v
b2, ﬂmuad(uﬁ -1R 2529) LﬁuuanTﬂ nTe naawuurntnﬂ- B ﬂﬁuiuunnwuu
uqquraln
] ]
O ry Q?fthﬂu O luwrw
r i . = '4 o
43, nALag wav:uaniﬁluuﬁﬁtﬂuqﬂnr:ua 2

o’

anTﬂ M

v

bl , ~1rtﬂuﬁﬁtumﬁwﬁwwmﬁ1uan1ﬂ - gnnis fin- ﬂﬁuiuunnﬂuum1aﬂm0ﬂuu1

s ] J ! - 1 v : 4! i
45,, qndhqmaaMﬁumﬁaﬁuntnu 1 1 tewthouazwnlataluiuunwialy

[}
<) LAt szﬂatﬂu
]
46 ., andhqmqqmquwﬂﬁuua 1TUﬂﬂﬂﬂU10 IGH mwnwrsnuwﬂu1o1w

qnﬁhqmﬁmA1 QﬂﬂT:Uﬂ/QﬂTﬂ




(u‘i ) 4
qndhadai 2 an:na/anh

aﬂdhqud 3 Qﬂnr:ﬁa/qﬂTﬁ

k., qﬁﬁh?ﬂﬂd%ﬁﬂﬂﬁﬂﬂﬁQMTﬂiMTUﬂMUﬁUNﬁ

' (_) R (2§/1umﬁu
N y ¢ !

48, ﬂﬂﬂﬁﬂ ﬁﬂﬂﬂﬁﬂ@ﬂﬂh?“ﬁﬂdﬂﬁﬂﬁfUﬂﬂﬂﬂﬂﬂﬁ01f ae ﬂﬂUﬂﬁU1ﬂMﬁﬂﬁT?ﬂHﬂ

mraln rnanUﬁalr

Qndhvﬁ%ﬁ 1 - gnnrydia/enle
o o -
qnﬁhﬁ M 2 qnnr:na/anﬁ
(.a 4 X ' (.
andnadai 3 qnnr:ﬁa/anﬂ el F e W%

¥ . ot & . odd
49, ﬂnﬂMﬁUM1ﬁUﬁd1T Luaqﬂﬂhﬁua:ﬁ%qTﬂtﬂumquﬂau

o ¢ . ‘:

and%ﬁ O dhalnunwd
O”,MC) 77nnmrmqm.rmpjf 1/.)%»11“/%3’&4:’?7/./\1» (dwo>
mrr‘?umnud';mmu;\/\mﬂw@,.

[}

L ¢ 2 € o 3'. e - oy ¥
Eis 1ﬁmmwurnuﬂqﬂﬁh1ua:d%aTﬂLmuMﬁmvuﬂqavﬂnnqrrﬂuﬂtua 5 1 fuaaluy

1 1 v
LANAAY (:) 1uumnmqq O alula
1

v (" ! v

: 4 A v, A
51, 2auApAe Ll ﬂmuaﬁmwauqa1r laz w11aamﬂauuuﬁ\mo§1uu

mo.nq:;‘? )S)/cnr);,fnpmmmfem&«f/ w\mﬁdncpn/\mwj Bronn

e

52, nrmmnanﬁhdnﬁuTuMNUﬁu MwaUﬂqirnumﬁnanﬁhq ’

A?)h [Vaa X LY-REY

53, Tﬂﬂuﬁﬂm11U1ULﬂﬂT1ﬂﬂﬂ1Uﬁ nquuuaavqndhqﬂﬂu Lwauﬁaﬁlunnﬁrnﬁu

u7a1u

szfﬁgﬁﬁn (:)Tnlﬂnmnn | (:)1umrﬂn

_ , . ‘
sk, nﬂtﬂnmwn mqulhuLuuﬂ~1twaﬂwLﬂuaﬂtumMﬁWMdhamqunqq

yven W?ﬁ uﬁo\w uﬂﬂﬁy’




e X U‘J‘ a K
55, WuMHywuwaowqum1uﬁﬂvﬁﬂTraaﬁammLﬂuaqLuqmwﬂan-nr:ﬁaﬂwuu?alu

O 'Q}ﬁfﬁﬁ | (:>1£mfju

v 5
56. n4il llteazls

ly 1 N

o7, 1uuuu1uﬂﬂQMﬁu MﬁﬂﬂﬁQﬂﬁTTﬂﬁh?Mﬂﬁﬂ@W? LﬁuaﬁlumTuTﬁ nr-Uﬂﬂqu

b 1

unlufefnamngl o )
] !
ori O luii (Ol
vd - (e 5
58, ol dozls U YO
AINTTY_DWTY,
P ] : (,Y@U)

959, vmuﬂuwm'\z{'mnﬂumuuﬂtﬂu anail. 11)]11

1
Oay (251:Jtﬂu

_ v
60. wautihy ewan.uuanituiagn 3

] v ly ] [}
d a -~
61, mquunwf:ﬂvLﬂumwcnﬁ7a31TUﬁa Wuugnwumaqmqu Claninas ulnawau . )

NG ,

1) CJ.AA{-CO:J/(O’C‘) vlnﬂvtr')\rm?rk/.nhug/ﬁu )
7 : / ra

2)

3)
4)

4
63; mwutﬂuaﬁawauﬁrTuTﬂfqnwsauuanvqniﬂfeﬂﬁrﬁu1ﬁ17Uﬁih1ura1u
(Ejfﬁu (:)Tutﬂu
1 fy
63. luruazawmun | b Ul

. : 5. i £ g? o
64, Tupuaemau VAUABIMILANNIT NN TAWYAT wiu AU

1 Y

1 4
65. ﬂaumMﬁuLiuLﬂu awau mquthn1ﬂmwnqrﬂt~mwdﬁwuﬁTﬂ10nﬁrn TG
Ty -

uanvﬂnnunﬁumaqwqu1uu

fof;u | (:)iﬁthu

v ! “( ? 1y
66. LAY LAy lUvananlT saAdiiu U

1t ] ly
62. lulffvmwwmwly ¢ My




5 . y N —— A
e : ot ‘ B ! L [ S S

% 685 uﬁumumum@'muqmmuhaumah

j (7)/1? o B O'bm

69, mu"lmnaﬂmm‘lumfﬂr cgdinfin] A7 94nIT TUARATY ﬁd’mmnnmﬂﬁﬁ'm

tv'uawamalu

WA » ‘ . e
Otwqua lndume b, B

7Q. muﬂmwﬁ ema1ﬂu Vil "Twnummnlf"n ﬁtfm'l’uﬂm smmaman o dla

‘ s Tuaumn MrTumwe | loflwgssTusn
; ‘ ¢ i

TildLang - _—

‘ ¢ '

NWHUA y

ondar | L

4

ﬂu '1 ' TR

Lo _
X
71. mu‘luuaumnﬂr m’?'uwuﬂhnmruuwmain

@Alvmu ] O ey

v

724 m’luuaumu 'lvﬂm‘muma

@/Lwaumu O mrm
1

@/ﬂﬁd’mm m O L'v'mmm'mﬂumuammwr.

@AI‘Mq,mu O durdneuilunreunsa
Otu 1

4 v | . .vl.‘ ; [ s K7 v
27, fuaamauvnanls sadinitial ar anariiauaal s (Bneanrwilune anar)
. ) C | Y] v :

MUUWAILD o WuwB
), i | G, T
2) Wﬂﬁurvwnqtlr"nuuuum@ Tar | , Tuwn
/'. LJ L) '
3) uanlendar o o m’r,(luv@ ;YA ,@m)
R ‘ - : .
4y fnlddimer w1, luna -, (L

- =
5) au qr W, 1 v, lun

» |
1) wmunmnnmnmwnﬂ:

/‘\




d

] I Pa v
. ] o v
74. Leliuusmawinarls zerdisiinl s anarsuaniruadaamnnueutiiuale

i
1) 1re mmmmumnr:qunnu‘lmmu‘luumnumLaa RSN
Iu [}

2) 1]5“nmmwLmﬁmmmumjtﬂwymu/muu‘luumnuau 32 pfy

(oA

3) ‘wmumauuzmLnum‘lmmqmmenun‘wamwwmd’m & ’ﬁ'N

ty I

75. MrvanfizaainunIng luwmenwma FasiTar anrssurasgadia L

Iv l

l
ama"lﬂnq LiaL mummvmu A

v t
Oﬂﬂ’)’l @/Lnﬁauﬁu O u'aun'n

g ! v

el ‘lumsﬂ:‘ O Al T m—— mmmmmimm‘mumaaa <1y

Lﬁmﬁmna o%’mwa)immo'mru’w(ew“wao a)nﬁ'fmf ;7/.;1.0/%!‘

o
YY"V 3041')&0/3/ ‘ IA’L! &J\no 7/r\fhwﬂ)1r€ru u//?t{ @m/?)ﬁwﬂ;\

£ Qromnon ] oy e nera)xlnesens
m'\mu'\uﬂnmmummannuwmﬁ AL 001 i

1 : '
77, muﬂmmnummmﬁmmwmmﬂﬂua ENTe m'lﬂuamauﬂ ar anAriimialy

O 1nuadt @1:11?. taf

784 arlntadt Lnﬁmm‘lm'ﬁ']n‘lumimmmﬁan{mua slp-nse na‘lmg

UU

‘¢ ]
qandnn Tﬁ—m:ﬁ'a‘lumu

Iy v
79. WA \W s ..‘Ii’\’(ﬁJWUﬂ‘lVI L ﬂUVlTﬂTcIUWJU WUED \TVI ’TL!V!T’\ULL(\'] L9 aUdUD Y

. ! v |

W”lu’ﬂﬂ']\]ilTU’N(ﬂ’JTﬂﬂlJ 1 ‘ﬂ'ﬂ‘lﬁfﬂlﬂﬂﬂ’ﬂ)

] '
O LNBATNT LIUANAITI ZUINUAUANNINTAL
= ! d} = . .« o ¢<

O \nuarnralug L dadaueslaun lum i shnend.

' - I v 1 _ .
O vnunrnramligluns wawansimaide: 15 lular anarsusparuadn

é ' - X v '
O vnuarns taun lugawarowat Juindauale

S L £. ¢
O tnunrnslumid e lunarsr Famenzdng
v

) [ v v v v ¢ |
@ muvlﬂwmmnm:squtwmm‘lu’lfnu'\ﬂﬁv"nwuﬁm'mmumnrmmmr

vﬁd Q
193817
vy 1

O itunsararuraela SUAUALAUAT DT 1u'1um'luuumu11mﬂm Fhund




| v o [}

80. Mﬁﬁ?ﬁﬂﬂf’ﬂﬁﬁﬁﬂﬂﬁluLﬁBﬂTnTLHMHHQUﬂu Mfﬁuuﬁ?Lﬂﬁﬂﬂﬂﬂﬂﬂﬁ%ﬂuﬂﬂﬁdquﬁd

O Lpunrng 1humaTe: uvnuquﬁnnqqmﬁu I
L

: «
numrniﬁquTuWLﬁanamwuuaviﬁuqnwaﬂwUﬁﬁ
]
O LﬂﬂﬂfﬁfﬂduqumTMMT1UﬁﬂwﬁuMﬁMUﬁMﬂ Trlularanaza
O anmtnrdﬁu1umLﬂaumTMaquﬁrnnwLounqmaUﬁ1ﬂ
O anm:nraauﬂu@TnﬂuTaﬂqrﬁﬁwnwuwﬁﬁhq
1 v v v v = x [ v
O wwlaruruwnszautnuns orlul auanastmuaduat nensnran Iz
qu & ! . .
193818y
; £
O LnunT 719U FHA0 MU umLnymrnrﬂauTMmTuuuu1u1nﬁn
1
fioshuadng
\ v ‘A £, ¢ A M, g
81. mqutﬁulmUﬁTuTﬂtqnqtﬁuqﬁqruqdhqnquwuwﬂﬁhamaqmqutaeuaquraiu

(Zﬁfgu ' 1ugﬁu p kil
v, I £ Q ]

82. n1LAY uaqvﬁﬁnﬁUWUﬁﬁuaqdhﬁmaqmwuLJNQUﬁeisnﬂe \f :
!
ﬁ?nf;sﬁrwxwaj} (= . krb,-uwk (Jicn uw © OAn

83. nﬁlutﬂu R IRE a~1:v01u1ﬁu11uTﬂ10ﬂ111 . &

U —

1 v

o v ‘{ v (ld"y ] v
84 . uaaawﬂTmUﬁnﬁuwuqﬁunqLﬂnmrniﬁﬂﬂuﬂhﬁaqﬁnﬂwdhaﬁﬂmuauqqiruqq

1
QZfﬁ;iuﬂhuau \ yanfa TuLﬂUWﬂnq
T 0 SO

85 » ﬂﬂﬂ?ﬂﬁT%UﬁﬂﬁUWUﬁﬁuﬁﬁlﬂHﬂTﬁTUﬂ?-UUQWUﬁTHHﬂT aMﬂﬂﬂWﬂUﬁQ1TU14

(:)WﬂTuﬂhuau “ (:>U1QHIQ QEYTuLﬂUWﬂnq

86 . Hﬁd?ﬁﬂﬂﬁfhﬁﬂWUﬁﬂHﬁ?ﬂﬂMﬁuLﬂﬂlMﬂ?ﬂﬂﬂﬂﬁWéﬁﬁﬂﬂ@lﬂBﬂfﬂIlﬂuﬂﬂﬁle

szﬁ?unaqtﬂu ' (:)Luuaulﬂu | (;)Lauaendqtﬂn

i '

87 . wauwaIzlTEL ﬁurqﬂﬁﬁaqdhquaqnqriﬁuqnwuwuqﬁtnqm1ﬂwnLuuuﬂ1ﬂura1u

muqdhq  panadmaneunanu FARNEANAID UL
andhqﬂmﬂntm41 ) | pac ) goa
nrElRNRLIY 4000 80oo
TpLws iy 3500 | 9soa
Thwawuﬁ | | 2000 4500
‘nsvnawaﬂﬁqr ‘000 6000
n1zlignaNia) boso 6000
Tnﬁnuua? rsce 5000




- ! ' .
narannag Liwadil s anas e e

8Os

mummu Luuam\ﬂ i‘lumamahlu

nqr%ﬂuwwmﬁ’mmma »Nmoayﬁ\r\?/ﬁﬁ»m m»n)’,;o/)mn

Gol

5 ! 4
1910 LUl AT T TUARATINENY O p v oRw s
(/ v

a "V - “ ‘ = ‘ . | w‘
alineeNuiIalneny oo /ﬁ)\u?J g T T T A

89.

90.

91.

9¢.

93.

94,

MOAIMSBQWAGAAwmvvafVJu @uﬁﬂ?;uﬂ QMMJTrJr»q

EAEALNd | 4

m wumuumnmﬁuLaffﬂ'n‘mumma?u
TMMANITThYA U

N O T
TFNNNAT 88 @vﬁ O Tl
o v | { ld P2 v - v Pk 4
wEInT L gu0 ey AT LArlT ~nganlidna ke wie au unantalu, <

¢! v ]
dnaunaanarlaualuua LAYl O“lumuﬁ
L ﬂ - - '
oM L uanﬁ/Qm:nﬂ M
]
iula/nredaloy 2 @

_ |
¢ o v S A
A uudInaT laua Omuﬁ @/ﬁu, T o

-

v
0d L]jufﬁﬂTﬁ/qﬂT:ﬁ"ﬂ D)

§ ~ ] o
Lﬂulﬁ/ﬂ7~ﬁ®'lu'u 0

1.1’11111“’1 '\JJU GU'm‘L'Hﬂ’]T LYY 'Tl’li’rﬂll

: O 1l - @/l’zm

PR i Yy [}
v fufuwauazounralslunsz nJ'\mﬁﬂmlﬂm‘.?aflu S

v ! v
®/Lﬁlfl': O Tole
] 1 ]

< £ 0!
wautfuawnumuaggndnianals
0T 1 AR TRY
| dnr 2 10w
vmuﬂﬂmmu'mﬂnwawmiﬁ u1uwuauqa1 T
07 u'\m/umund‘mﬂrvmm 100-200 Alansi
O 8.50 mm/muunffmﬂwmm 250-350 flanil

O a1 Y fmindnananaan 350 landi
10 ywm /M



{ 115 ww/
(O 20 um/d

|
(O w20 v /i

O fda:  vm | .

L o
95 . MﬁUMﬂﬁﬁNLﬂuﬂﬂﬂd1iﬂ10ﬂﬂ“?ﬂﬁﬁﬂﬂuuwu 13 % MWﬂQﬂWI??ﬂV

ﬁ/@o«’? : : ;’{V‘

96 « Mﬁuuﬂ?ﬁuLHHﬂUﬂOlIUﬁOdﬁHTU AWAL. 2 MU/

v

d
(:) ﬂﬁhﬁTﬂM?“UTﬂﬁ?MMUﬁUﬂuiﬂﬂﬂhQU

O w*amlm

uﬁﬂLﬂuTﬂMﬁqulﬂUNﬂﬁGM? UTﬂﬂI1ﬂﬁ1TM é’ AU
Jv 0y v

97 . ffmmuu s s e BN B I AnuauguAan T

LT ISP

""""" fUYA 2817
477 11 290 yoo Y00
'ﬁm 2 {20 Yoo 111
I Ty 11

96 dlon i fumaliss qqdhwunTﬂranw:nwvmwuwﬁluuunﬂununﬁuLﬂﬂMﬁoTﬂua s
1 ity
X o~
2 lorndhsua
(:jlmtﬂuaLWQTTmﬂ
4 larouun ,

ﬂé o~ o 1 - 1 vl
99, UNUAWUNLWMUTUULA 9 YN LU L1luaana e

fur 72 9n : 1wun _7 & _97m

100, mu'w'w,nanvlﬂ“lmannd’mﬂmwmnwﬂﬂau’lumlmmﬂr

C ol .uar\'76) nn&’n

4
101 . MﬂuuU“uﬁlﬂBﬂTﬂTWMDWUWUﬁﬁdﬂﬁh?LMEﬂﬁULMﬁTﬂHWQ

a nor o Sfjcws(

! v [ Pl uv v
108, mutm‘lﬂum'\a’mﬁﬂmwu'm&ln"lumumu‘i’ﬁ'lﬂ

N 2 — k-?
¢ @WUSJ-M uo,\’)nnmﬂm — :SP)%L/‘{-) DWoJ)-W)
4




103. mwuwaa uwnTannaﬁ TAuas nanaiumwwLﬂumnqn1WﬂTrﬂwn1§1n1umn

Lllﬁ‘lﬂ lLﬂ"UﬂULLﬁ‘MU ( @wrRL. UoNn ﬁiﬂﬁﬂbo)

10k, mquaUﬂni unﬁ:LﬂauuuﬂaqnqrmﬂwwuanWﬂu.u7a1uﬂUﬂq1t
- a |

i lo TN 4% JZSMN%W B ﬂu u}chn, v peN

4 7

X
105, muum'mmljmemmmﬂsmqm ULTNTHNMN ’
@ oN 'y L npn/vifmum'w mMOn A}nn%rr\mm-

6%""“’9;“4 /1702 mmr@kmc)ﬂf)al/ D)L/bo‘?’)hM’)b\,

)}'\ﬁWMM‘mDQ\D)ZJ/w /fu‘)lmm\r roo sﬁy }g«'f/aw o)

@h?cf&nn (YN 1) SN NS PORYE W o zr;eﬂf}roo kMi@nDﬁmMu
/

R e

ﬂ’@ PS>/ Nk 0 laghfma/ VR, 1‘3 llelrw 715/3/9‘1 h /fum))lrflb
7 .



APPENDIX 3

PERIODS OF SURVEY IN PHASES 1 AND 2

Date Planning for field survey

2-3 Mar.1987 Discussed and arranged the survey with the local supervisors and staff
involved in the program at the NE-VRDC, Tha Phra, Khon Kaen.

4-6 Mar.1987 Questionnaire forms were prepared in Thai version for farmers and

3-13 Mar.1987

keymen.
Official contact was made with the survey to:

1. The six Provincial Livestock Officers of Mahasarakam, Surin,
Khon Kaen, Loei, Udorn and Kalasin

2. Twenty four District Livestock Officers



Survey in Phase 1

(Mahasarakam)

Date Survey team Area interviewed Number of
(Districts) interviewees
6 Mar.1987 3,4 Gosumpisai * 8F+4VH
1,2 Borabue ** 8F+4VH
17 Mar.1987 1,2 Gosumpisai 8F+4VH
3,4 Borabue 8F+4VH+1KM
19 Mar.1987 1,4 Gosumpisai 8F+4VH
3.2 Borabue 8F+4VH
20 Mar.1987 1,3 Gosumpisai 8F+4VH+1KM
2,4 Borabue 7F+4VH
23 Mar.1987 3,4 Gosumpisai 8F+4VH
1,2 Borabue 6F+4VH
24 Mar.1987 1,2 Chiengyuen * 8F+4VH
3,4 Payakhapumpisai ** 8F+4VH
26 Mar.1987 1,4 Chiengyuen 8F+4VH
2,3 Payakhapumpisai 8F+4VH
27 Mar.1987 1,3 Chiengyuen 8F+4VH
2,4 Payakhapumpisai 8F+4VH
30 Mar.1987 1,4 Chiengyuen 8F+4VH
2,3 Payakhapumpisai 6F+4VH
31 Mar.1987 1,4 Chiengyuen 8F+4VH
2,3 Payakhapumpisai 7F+4VH
7 Apr.1987 Prof. R.S. Morris
Dr. S.Srihakim
Dr. Krudenner
Dr. K.Leidl Chiengyuen 2F+1VH+1KM
Dr. M.Polpark Payakhapum. 2F+1VH+1KM
Dr. L.Srikitjakarn
Dr. N.Meemark
Survey team: 1 = Dr. Nopadon Meemark
2 = Dr. Lertruk Srikitjakarn
3 = Ms. Rungsuda Sukhamol
4 = Dr. Manviga Polpark




Survey in Phase 2 (SR.KK,LE.UD.KS)

Date Area interviewed Number of interviewees
Khon Kaen

13-14 May 1987 Munjakeeree ** 6F+3VH+1KM

18-19 May 1987 Pon ** 6F+3VH+1KM

20 May 1987 Phuphaman * 6F+3VH+1KM

21 May 1987 Chumponburee * 6F+3VH+1KM
Loei

3 June 1987 Wangsa pung ** 6F+3VH+1KM

4 June 1987 Chiengkan ** 6F+3VH+1KM

16 June 1987 Maung * 6F+3VH+1KM

17 June 1987 Phuruoe * 6F+3VH+1KM
Udorn

7 July 1987 Na klang 6F+3VH

8 July 1987 Ban dung 6F+3VH

9 July 1987 Srithat 6F+3VH

10 July 1987 Nonghan 6F+3VH
Kalasin

14 July 1987 Maung 6F+3VH

15 July 1987 Kamalasai 6F+3VH

16 July 1987 Yangtalad 6F+3VH

17 July 1987 Sahassakan 6F+3VH
Surin

20 July 1987 Prasart ** 6F+3VH+1KM

21 July 1987 Rattanaburee ** 6F+3VH+1KM

22 July 1987 Chompra * 6F+3VH+1KM

23 July 1987 Chumponburee * 6F+3VH+1KM

* | ow adoption area
** High adoption area
F = Farmer

VH = Village headmen
KM = Keyman



APPENDIX 4

Geographical Information Concerning the Study Area

The following Figures describe the areas in which the study was carried out.

Figure 4.1 Thailand, showing the provinces of the north-east in which the project took place

Figure 4.2 Mahasarakam province, showing the study sites for Phase 1

Figures 4.3 to 4.6 Villages in which the study was conducted in Mahasarakam, with scale on
Figure 4.3

Figures 4.7 to 4.11 Maps of the five provinces studied in Phase 2, showing the location of
the study areas

Figures 4.12 to 4.23 Villages in which the study was conducted in Phase 2. Each figure
shows details of the villages studied and the keymen used by the farmers, plus a map
showing the distance from each study village to the village of the keyman serving the area.



Figure 4.1 THE PROVINCES IN THE STUDY AREAS
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Figure 4.2

GEOGRAPHICAL INFORMATION SHOWS STUDY AREAS IN PHASE 1: MAHASARAKAM

KHON KAEN|
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Figure 4.3 [LLUSTRATED VILLAGES FOrR FIELD SURVEY IN BURABUE

PROVINCE: Mahasarakam
DISTRICT: Borabue
KEYMAN :Ratree Singsri
[l Keyman’s Village

O Village Interviewed

(High Adoption Area)




Figure 4.4

[LLUSTRATED VILLAGES FOR FIELD SURVEY IN GOSOMPISAI

PROVINCE: Mahasarakam
DISTRICT: Gosompisai
KEYMAN: Somsak Suphohong

(@ Keyman's Village
O Villages Interviewed

(Low Adoption Area)



Figure 4.5

ILLUSTRATED VILLAGES FOR FIELD SURVEY IN CHIENG YUEN

PROVINCE: Mahasarakam

DISTRICT: Chieng Yuen
KEYMAN: Kularb Kengrit

@ Keyman’s Village
O village Interviewed

(Low Adoption Area)



Figure 4.6

[LLUSTRATED VILLAGES FOR FIELD SURVEY IN PAYAKAPUM PISAI

T.Maung Tao

T. Rath Chareon

PROVINCE: Mahasarakam
DISTRICT:  Payakapum Pisaj
KEYMAN: Sa Kaewprasert

(6] Keyman's Village
O Village Interviewed

(High Adoption Area)



Figure 4.7

GEOGRAPHICAL DATA SHOWS STUDY AREAS IN PHASE 2
SURIN ProvINCE
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Figure 4.8

GEOGRAPHICAL DATA SHOWS STUDY AREAS IN PHASE 2:

KHON KAEN ProviNCE

PETCHABUNI

[CHAIYAPHUM|
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Figure 4.9

GEOGRAPHICAL DATA SHOWS STUDY AREAS IN PHASE 2
LOEI ProviINCE
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Figure 4.10 GEOGRAPHICAL DATA

SHOWS STUDY AREAS IN Puase 2 UDORNTHANEE ProviNnce
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Figure 4.11

GEOGRAPHICAL DATA SHOWS STUDY AREAS IN PHASE 2 KALASIN ProviINCE
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Figure 4.12

Villages of #Farmer used #Farmer used #Farmer used #Farmer who
keyman and own keyman keyman in keyman in never known
farmers (Keyman's same Tumbon oth. Tumbons keyman

name)
keyman's vil, 5] = = -
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2
(=)

(Somphoth)

Vill, >2km.
14071016
B.Ta jad

3
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(102

11,14 and 16
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(High adopticon area)




Figure 4.13

| | |
Villages [#Farmer used | #farmer usedl #Farmer used | #Farmer who
of keyman fown keyman I keyman in I  keyman in I never known
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Figure 4.14

Villages of #Farmer wused #Farmer used #Farmer used #Farmer who
keyman and own keyman Keyman in keyman in never Known
farmers (Keyman's saime Tumbon oth. Tumbons keyman

name)
Keyman's vil, 3 S = =
14041407
B.Sra Keaw (Scmbaaon)
Vill.<Zkm. 2 = v - 1
14041403
B. Chad {Scrbaoan)
Vill, >2km. - = = 8
14041402
B.Nah Flang

Pravince :
Amphur
Tumbapn

Surin (149
Chumponburee (04)
: Maung Bua (1)

Village No.: 7,3 and 2

Keyman's name

Somboon Buphamala

(Low adoption area)




Figure 4.15

Villages
of keyman
and farmers
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Figure 4.16

used [#Farmer used [#Farmer used [#Farmer who

Villages
of keyman
and farmers
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Figure 4.17

Villages of #Farmer used #Farmer used #Farmer used #Farmer who
keyman and own keyman keyman in keyman in never Known
farmers (keyman's same Tumbon oth., Tumbons .| keyman

name)
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(Low adoption area)




Figure 4.18
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Figure 4.19

Villages
ofk eyman
and farmers
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Figure 4.20
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Figure 4.21
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Figure 4.22
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APPENDIX 5
CODE DESCRIPTION FOR QUESTIONNAIRE SURVEY

Used in Panacea "FARMER" Dataset

TABLE 1. Farmer code description

Number of Code Code description
questionnaire

3 Interviewer names 1 Nopadon
2 Lertrak
3 Rungsuda
4 Manviga
5 Sex 1 Male
2 Female
[/ Addresses See Appendix 6
11 Main Farm Activity 1 Rice Planting
Code farm main job 2 Animal raising
3 Cropping
4 No main farming activity
12 1st farm activity Animal raising
2nd farm activity Tapioca planting
3rd farm activity Kenaf planting
4th farm activity Sugar cane planting
5th farm activity Maize planting
6th farm activity Tobacco planting
7th farm activity Other crops planting
14 Off-farm job 1 Shopkeeper
2 Driver
3 Weaver
4 Carpenter
5 Fishery
6 Employee
7 keyman
26 Reasons for buffalo 1 Draught purpose
and cattle bought 2 Need of more trained buffalo
3 For breeding
4 For trading
5 To replace the old one



28

31

33

37

43

45

47

48

58

Reason for B,C sold

Persons in charge of
herd

Reasons to hire
buffalo

Feeding management

Causes of calf
mortality

Diseases in sick

calves observed.
Diseases in dead
calves observed.

Farmer response
when calf was sick.
Fermer response
when adult animal
was sick

2 OO~NOOODHWN =

A WN =

- OO ~NOOA_WN = OO hWN = CoO~NOO_WN = AbHWN =

[, N wWN =

Need of money for social and cultural affairs
For housing and repairing

Need of money for the dept problem

No place for grazing

Too old

Breeder

Buffalo has no skill for ploughing

To replace the old one

Need money for paddy field

Need money for Tractor (Iron buffalo)

Father
Mother
Children
Whole family
Employee

No buffalo at all

No trained buffalo

All buffaloes died

No stockman available

Not enough buffalo for work

Traditional pasture and mineral supplement
Trad. pasture and cassava chip

Leucaena

Mineral + Cassava chip

Mineral + Leucaena

Cassava chip + Leucaena

Bran

Bran + mineral

Others(Corn leaves,dry cassava leaves)

Parasite infestation
Lack of milk

Severe emaciation
Enteritis

Severe skin disease
Unknown

Parasitic problems
Malnutrition

Skin disease
Unspecified diarrhoea
Abortion
Omphalophlebitis
Unknown
Abnormalities
Accidental death
Depression, Anorexia

Go to see the DLO

Go to see the keyman

Go to see the village head
man

Go to the chemist

Go to see the neighbour



50

73

51

53

55

61

Resulting in
BAHS

Why do you treat
them?

Carcass disposal

PM findings on death
animals

PM.findings on
adults and history
prior death

Information provided
to treat sick calf

B WN = ©0 O~NO O, HwWN —- Ooo~NO®

N = N -

- OONOOO AW

O~NOOHDWN =

Traditional treatment used

No response at all

Treatment due to superstitious belief
Go to see quack doctor

Modern drug is more effective
(the chemist)

Suggestion by the DLO
Suggestion by the keyman
Suggestion by the village
headman

Suggestion by neighbour

Need to prevent worm infection
Need of healthy animals

Owner are afraid of animal
death.

Keyman use drugs in scheme for
his own animal.

Entirely buried, not opened
Opened and buried
Consumed

Sold

Don't know, no experience

Severe parasitic animal
infestation (Nematodes)
Foreign body in alimentary
tract(adult animals)

Dry omasum

Parasite obstruction + dry
omasum

Emaciation and liver cirrhosis
due to liver flukes

Internal bleeding

Food poisoning

Unknown

Food Poisoning

Emaciation and liver

cirrhosis due to liver flukes
Stiffness (tetanoid syndrome)
Lameness

Skin disease (Sarcoptic mange)
FMD

Conjunctivitis

Acute or chronic tympanitis (bloat)
Severe emaciation

Unknown

Don’t need any advice

Friend

Keyman

Village headman

Chemist

District veterinarian

Herbal med.

Never administered any medicine




62

68

7

77

86

89

94

103

Drugs provided by

Clinical finding
observed prior to
death

(Method of detection)

How to prevent
animal loss?

Keyman'’s action

Why did you ignore
keyman recommendation?

Major handicap not
to contact keyman

Nature of condition
improvement

Effects of fluke
treatment

HWN = DO HWN - b wWwN =

O©oo~NOO;m H W (o204

b wWN =

N —

Village headman
Keyman

Chemist

District Livestock Officer
Never administered

Loss of condition and

appetite

Calf scour, depression

Worm detection

Abdominal pain, stiffness
Convulsion and paresis

Whole symptoms as mentioned

Timed deworming of calf

DLO’S recommendation

Keyman's recommendation
Keyman's recommendation

(when calf is at 3 and 10 wk. of age)
Herbal medicine used

Treatment due to superstitious belief

Keyman provides drugs according to
recommended price.

Keyman always promotes his

activities.

Keyman is inactive but drugs are still available.
Keyman's activity was unknown to farmers, and
no activities at all.

Difficulty in explanation

Don’'t know anything

Never had sick animals
Don’t believe keyman

No money

Keyman village is too far away
to get drug

Personal antipathy

No sufficient information

No adult animal

No calf

Preference for traditional
medicine

Preference for superstitious
methods

No transportation

Keyman’'s drug is limited

No money to buy drugs
Difficulty in seeing keyman
Keyman's village is too far away

Better appetite, weight gain
Roundworm excretion

Improved working ability



The following code descriptions edited for the new created variables:

Subjects Code Code description
1. Province codes 1 Mahasarakam
2 Surin
3 Khon Kaen
4 Loei
5 Udornthanee
6 Kalasin
2. Time in scheme 1 Provinces have not yet involved in the scheme
(Udornthanee and Kalasin)
2 One year program provinces (Khon Kaen and Loei)
3 Threeyearprogram provinces (Mahasarakam and surin)
3k Level of adoption 0 Low adoption
areas (advised by 1 High adoption
the DLO)
4, Acceptance levels 1 Low
of farmers 2 Medium
3 High
5. Farmer age group 1 <20
2 20-29
3 30-39
4 40-49
5 50-59
6 60-69
7 >70



Table 2. Keyman code description for Panacea "KEYMAN" Dataset

Number of questionnaire Code Code description
3 Interviewer name 1 Nopadon
2 Lertruk
3 Rungsuda
4 Manviga
10 Family status 1 Married
2 Single
3 Separated
13 1st activity 1 Keyman of Human Public Health agencies
2nd activity 2 Keyman of Social welfare
3rd activity 3 Keyman of Educational Agencies
15 Farming main job coded 1 Rice planting
2 Animal raising
3 Cropping
71 Effects of posters U Very useful
2 Some help
3 No help
Effects of film 1 Very useful
2 Some help
3 No help
Effects of leaflets 1 Very useful
2 Some useful
3 No help
Effects of others 1 Very useful
2 Some help
3 No help
73 Help in promotion 1 The DLO
the scheme obtained 2 The village headman
from 3 Staff from Tha Phra laboratory
4 Wife
5 Other members of family
6 Other farmers
76 Farmer response in 1 Better
you own village 2 Same
compared to others 3 Worse
villages
77 Additional help 1 DLO'’s assistance
needed 2 Film on program activities
3 Slides on program activities
4 Television program (videotapes)
5 Others



79 Parasite control methods 1
farmers used for calves 2

and adults before scheme 3

4

85 Farmer talked 1
on healthy animal 2

after using the drugs 3

86 Farmer talked 1
on bad animal 2

after using the drugs 3

87 Condition of animal 1
after treatment 2

3

89 Comments on drug supply 1
2

3

4

5

89 Comments on price of 1
drugs 2

3

4

89 Range of drugs provided 1
2

3

95 Drug against liver fluke 1
charged 2

3

4

5

6

7

8

96 Comments on 13% incentive 1
payment 2

3

97 Comments on 1
2 keymen/Tumbon 2

3

*Transportation of keyman 1
2

3

4

5

Herbal medicine used
Modern medicine used
Superstitious preferred

No interest in any treatment

Quite often
Occasionally
Never

Quite often
Occasionally
Never

Better
Same condition
Worse

Very convenient

Inadequate

Couldn't get drug as needed
Need drugs other than
anthelmintics

No comments

Too expensive
Too cheap

Quite reasonable
No comments

Too long
Reasonable period
No comments

7 Baht/100-200 kg body wt.
8.50 Baht/250-350 kg body wt.
11 Baht per >350 kg body wt.
10 Baht/each

15 Baht/each

20 Baht/each

More than 20 Baht/each

2 Baht/ml

Not enough
Enough
No comments

1 keyman/Tumbon needed
About right
Too much work

On foot

A bike

A motorcycle

A car

Never gone anywhere



APPENDIX 6

CODES FOR AREA INTERVIEWED AND ANIMAL POPULATION

Province District Tumbon Cattle Buffalo
06 MK 08 Borabue 01 Borabue (17)* 829 2265
02 Boyai (18) 1032 2754
03 Wangchai (19) 714 2214
04 Nongkukad (13) 345 1096
05 Kumpie (18) 678 2147
06 Nongjig (15) 605 1690
07 Nong moung (11) 327 1190
09 Payakhapum. 09 Maungtao (12) 457 864
10 Boukaew (12) 154 814
11 R.charoen (16) 211 996
05 Chiengyuen 12 Luadokmai (16) 354 1532
13 Chiengyuen (14) 316 1313
14 Suatao (11) 178 1517
04 Gosumpisai 15 Loa (14) 591 1389
16 Yang noi (23) 181 1264
17 Peang (22) 812 1623
18 Houkwang (16) 542 1222
20 Keang Kae (16) 475 1288
14 SR 07 Prasart 10 Bansai (16) 413 3257
08 Rattanaburee 11 Bert (12) 317 1404
12 Nong loang (14) 674 2879
03 Chompra 13 Chompra (14) 390 2377
04 Chumponburee 14 Maungbou (14) 1366 2002
04 KK 20 Munjakeeree 01 Thasala (10) 759 2078
02 Ponpex (11) 2092 2669
10 Pon 04 J.nong kae (10) 816 2307
19 Phuphaman 03 Phuphaman (6) 181 313
16 N.songhong 05 Dondu (10) 617 2673
05 LE 08 Wangsapung 06 N.ya plong (12) 223 825
02 Chiengkan 07 Namsoa (8) 3129 1685
01 Maung 08 Namsoy (10) 1242 865

06 Phuruoe 09 Rongjig (8) 322 433



APPENDIX 6 (cont.)

Province District Tumbon Cattle Buffalo
16 UD 05 Na Klang 18 Fangdaeng (10) 135 1165
08 Bandung 17 Dong yen (12) 204 1032
13 Srithat 16 Banprong (10) 128 1245
20 Nonghan 15 Pungngu (12) 320 1450
03 KS 01 Maung 15 Pai (13) 1258 2845
02 Kamalasai 16 Thanya (12) 452 1856
08 Yangtalad 18 Yangtalad (16) 431 2255
11 Sahassakan 17 N.L.Thaong (11) 398 1488
Total 24668 66218

The figures located in front of the Provinces, Districts, and
Tumbon are codes of those areas used for Panacea data file

entry. The following interpretation shows the address of the
corespondents.

The code for Surin province (SR) = 14

The code for Prasart district = 07

The code for Tumbon Bansai = 10

The village number = 11

Then, that area 1is represented by the numerical code of
14071011 * The figure in brackets are the total number of all
districts in Tumbon




APPENDIX 7
ANALYSIS OF VARIANCE
Statistical analysis of data obtained from field surveys using the method of analysis of

variance. The mean value of each variable is shown in the following. The data is that required for
the economic evaluation.



DATASET : FARMR2

CASES INCLUDED IF BUFFALO  OWNED
AND TIME IN  BAHS

SEARCH COVERS CASES 1 T0 420

ANALYSIS OF VARIANCE

(Variable 46 ) NE Hissing data code
(Variable 237 ) NE

Bartlett’s Test of Homogeneity of Variance

Chi-squared = 6.596078  with 2 degrees of freedon

The probability of samples with equal variances producing a value as large as this = 3.695557€-02

NB. This test is very sensitive to departures from normality

Analysis of Variance Table

HEAN SBUARE

SOURCE OF

VARIATION SUN-OF-SQUARES  d.f.
ACCEPTANCE

OF FARMER 32,5041001 2

RESIDUAL 1918. 1481987 345

162520500

5,9598498

2,.9231095 10,0576

TOTAL 1950.6522988 347

GROUP MEANS AND OTHER STATISTICS OF BUFFALO

Produced on 29/06/88 at 15:39

OWNED
ACCEPTANCE STANDARD VARITANCE
OF FARMER HEAN ERROR N VARTANCE RATIO d.f, ! d.f.  p
2 2,3026315 .2688635 76 9.4938596 15
1.2431493 1,7591708 207  0.0811
| 2.9398496 .2266076 133 6.8296878 132 {
1.5589027 1t .5540928 253 0.5805
3 3.1007194 1775348 139 4.30810864 138 |
|
AGGREGATED 2.8649425 1270370 348 9.6214763 347



ANALYSIS 0OF VARIANCE

Produced on 24/03/35 at 00:01

‘ATASET : FARMRZ

+SES INCLUDED IF AFEM.BUFF. 44YRS.OLD (Variable 54 ) NE Missing data code
AND TIME IN  BAHIS (Variable 237 ) NE

ZARCH COVERS CASES 1 10 420

artlett’s Test of Homogeneity of Variance

vi-squared = 13.47773  vith 2 degrees of freedom
+e probability of samples with equal variances producing a value as large as this = 5.894746E-05

5. This test is very sensitive to departures frow norwality

nmalysis of Variance Table

JURCE OF

SRIATION  SUM-OF-SQUARES . f.  MEAN SQUARE f p
SCCPTANCE

. FARMER 7.3101145 2 3.6550572 3.0983253 0.0488
ZESTDUAL 351.5470283 298 1.1796880

[0TAL 398.8571428 300

sROURP HkeaMS /.o JTHER STATISTICS OF #FEM.BUFF.
4+YRS.0OLD

ACCEPTANCE STANDARD VARTANCE
OF FARMER HEAN ERROK I VARIANCE RATIOD d.f. it d.f.
Z . 3423728 03149078 59 .4938632 58
2,5385307 1% 2.2050826 168
3 321875 03896696 128 1.2536903 127
11524146 1706661 240
1 < 9473684 127221 1 1.448532 113

AGGREGATED 8571428 0630401 301 1.1961904 300

0.0294

0.8648




ANALYSIS OF VARIANCE
Produced on 18/06/88 at 07:07
DATASET : FARMR2

:ASES INCLUDED IF BUFF CAVS.DIRTIZ/VR. (Variable 279 ) NE Hissing data code
AND TIHE IN  BAHS (Variable 237 ) NE |

CARCH COVERS CASES 1 T0 420

Jartlett’'s Test of Homogeneity of Variance

wi-squared = 4.89011 vith 2 degrees of freedon
ihe probability of sawples with equal wariances producing a value s large as this = O.07537E- O

"B, This test is very sensitive to departures from normality

Analysis of Variance Table

S0URCE OF

VARTATION SUM-OF-SQUARES d.f. HEAN SQUARE f p
ACCEPTANCE

OF FARMER  14034.4647867 2 7017.2323933 1,7895221 0.17135

RESIDUAL  643031.2837162 164 3921.2883153

TOTAL 657125.7483023 166

GROUF MEANS AND OTIIER STATIGSTICS 0O BUFF CAVS.
BIRTHZ/YR.

ACCEFTANCE ETANDARD VARTANCE
OF FARNC HEAN ERROR i VARTANCE RATIO d. f. ity d.f.  p
1 40,625 6.5763035 &4 2767.8571428 63
16632136 44 1,418094¢6 138 0.1588
3 59.8441538 1.7321679 77 4603.5343403 16
1,0326469 (6174308 1ol 0.5383
2 £5.3846153 13.5218429 26 4753.8461538 25

AGGREGATED 31.4370033 4.8606002 167 3938.50800464 166



ANALYSIS OF VARIANCE
Produced on 18/06/88 at 05:14

‘ATASET : FARMRZ

\SES INCLUDEC IF *BUFF CAYSSURV TRETH (Variable 287 ) NE Missing data code
AllD TINE IR BANS (Variable 237 ) HE |

CnRCIE COVERS CASES 110 420

.artlett’™s Test of lHomogeneity of Variance

ni-squared = ,7292268  with 2 degrees of freedow
ae probability of sawples with equal variances producing a value &s large as this = ,634465

o, Tiis test is very sensitive to departures from normality

malysis of Variance Table

{QURCE OF

~RIATION SUM-OF-SQUARES  d.T. HEAN SQUARE f p
LCEPTANCE

.F FARHER 2171.34470842 2 1085, 6723921 .5010169  0.3624

RESIDUAL  112114.3635014 60 18£8, 5728250

T0TAL 114285,71420857 62

iROUF MEANS AND OTHER STATISTICS 0F ZBUFF CAVS
SURV TRETHM

ACCEPTANCE STANDARD VARTANLE
OF FARMER HEAN ERROR N VARTANCE RATIO d.f, ' d.f. p
1 £0.1818101 10. 1633451 22 2212.12127127 21
1,278400 .6723338 30 0.3165
2 80 13.3333331 10 1777.77771777 9
1.1022222 .04366064 39 0.3654
3 80.6451612 1.2131226 31 1612.9032238 30

...............................................................................................................................

AGGREGATED 76.19047€1 5.4091603 63  1B43.3179723 62




ANALYSIS OF VARIANCE

DATASET : FARMR2

CASES EXCLUDED IF BBUFF CAVSM#F ¢ IYR. (Variable 247 ) EQ 0
AND ALL BUFF CAVS DIED (Variable 275 ) E@ 0
OR BUFF CAVSH+F ¢ IYR. (Variable 247 ) €@ 0
AND EBUFF CAVSCIYR SOLD (Variable 252 ) E@ 0

SEARCH COVERS CASES 1 TD 420

Analysis of Variance Table

30.5462191 0.0000

SOURCE OF

VARIATION SUM-OF-SQUARES  d.f.  HEAN SQUARE
ACCEPTANCE

OF FARHER 8.0416973 2 4.0208486
RESIDUAL 19.4814814 148 1316316
TOTAL 21.5231788 150

GROUP MEANS AND OTHER STATISTICS 0OF #BUFF CAVS
TRETD NO 1

ACCEPTANCE STANDARD VARIANCE

OF FARMER HEAN ERROR N VARIANCE RATID d.f.
2 0 0 KY) 0 3
1 0 0 63 0 64
3 4814814 .08250422 54 . 3675731 53

AGEREGATED 1721854 .03485902 151 . 1834878 130

Produced on 06/04/35 at 00:235




DATASET :

CASES INCLUDED IF TIHE IN

SEARCH COVERS CASES |

FARMR2

BAHS

10 420

ANALYSIS OF VARIANCE

(Variable 237

) NE

Bartlett’s Test of Homogeneity of Variance

hi-squared = 7.737001

The probability of samples with equal variances producing a value as large as this = 2,088967E-02

H8. This test is very sensitive to departures from noreality

vith 2 degrees of freedon

Analysis of Variance Table

Produced on 04/04/35 at 05:39

SOURCE OF
VARIATION SUM-OF-SQUARES  d.f.  MEAN SQUARE f p
ACCEPTANCE
OF FARHER  3697771.910161 2 1848885.955080 2.6187124 0.0771
RESIDUAL  243579871.7679 345  706028.6138202
TOTAL 247277643.6781 347
GROUP MEANS AND OTHER STATISTICS 0OF 12MTHS.OLD
BUFF . WORTH
ACCEPTANCE STANDARD VARIANCE
OF FARMFR HEAN ERROR N VARIANCE RATIO d. f. (st d.f. p
3 2172.3021582 65.1929674 139 590767.1254300 138
1.02359725 (7539582 213 0.4524
2 2254.6052631 87.0429262 76 575811.8421052 15
1.5639068 31t 1.0701647 185 0.2867
1 2403.7593984 82.2848580 133 900516.0628844 132
AGGREGATED 2278.7356321 45.2520292 348 712615.6878333 KLY}




ANALYSIS OF VARIANCE
Produced on 06/04/35 at 00:46

DATASET : FARMR2

CASES EXCLUDED IF ®ADULT BUFM+F IYRS. (Variable 249 ) EQ 0
AND BADLT BUFF)IYR.S0LD (Variable 254 ) EQ 0

SEARCH COVERS CASES 1 TO 420
72 CASES EXCLUDED DUE TO MISSING DEPENDENT VARIABLE

Analysis of Variance Table

SQURCE OF

VARIATION SUM-OF-SQUARES  d.f.  MEAN SQUARE f p
ACCEPTANCE

(IF FARHER 85.8994666 2 42.9497333 66.7548603 0.0000
RESTDUAL 221.9712230 345 .6433948

TOTAL 307.8706896 347

GROUP MEANS AND OTHER STATISTICS OF #ADLT BUFF

TREATED
ACCEPTANCE STANDARD VARIANCE
OF FARHER HEAN ERROR N VARIANCE RATIO d.f. 't df. p
2 0 0 16 0 15
l 0 0 133 0 132
3 1.0143884 1075725 139 1.6084871 138

AGGREGATED 4051724 05049284 348 .8872354 347



DATASET =

TASES INCLUDED IF UNTREATED ADULT BUFF (Variable 320 ) NE Missing data code

AND TINE IN

SEARCH COVERS CASES 1

FARMR?2

BAHS

10 420

ANALYSIS OF VARIANCE

(Variable 237 ) NE

Bartlett’s Test of Homogeneity of Variance

rhi-squared = 7.913584

NB. This test is very sensitive to departures froa normality

vith 2 degrees of freedon
The probability of samples with equal variances producing a value as large as this = 1,912437€-02

Analysis of Variance Table

10,9957572  0.0000

SOURCE OF

VARIATION SUM-OF-SQUARES  d.f.  MEAN SQUARE
ACCEPTANCE

OF FARMER 97.66299635 2 48.8314982
RESIDUAL 1323.4001263 298 4.4409400
TOTAL 1421,0631229 300

GROUP MEANS AND OTHER STATISTICS OF UNTREATED
ADULT BUFF

Produced on 06/04/35 at 02:59

ACCEPTANCE STANDARD

OF FARMER HEAN ERROR N
3 1,90625 1730620 128
2 2.6101694 J2344110 59
1 3.1754385 2243677 114

AGGREGATED 2.3249169 1254477 301

VARIANCE
VARIANCE RATIO d. f. el d.f. p

3.8336614 127

1.1825121 2.3420515 185  0.0208
3.2419637 38

1.7701803 1% 1.4488490 149  0.1500
3.7388604 113
4.7368770 300




ATASET

.SES INCLUDED IF AVE.VALUE ADLT BUFF. (Variable 305 ) NE Missing data code

FARMRZ

AND TIME IN  BAHS

ARCH COVERS CASES 1

10 420

artlett’™s Test of

i-squared = 13.66183
¢ probability of samples with equal variances producing a value as large as this = 1,079869E-03

vith 2 de

ANALYSIS 0OF VARIANCE

(Variable 237 ) NE

Homogeneity of

grees of freedom

W This test is very sensitive to departures from normality

nalysis of Variance Table

iURCE OF

#iTATION SUM-OF-SQUARES  d.f.

CEFTANCE
" FARHER

‘ESTDUAL

4238090.8E6135 2

269333174.6511 345

HEAN SQUARE

2119045, 433067

780675.,8685539

2,7143723 0.0703

JOTAL 273571265.5172 347

Variance

FOUP MEANS AND OTIHIER STATISTICS 0OF AVE.VALUE
ADLT BUFF.

ACCEPTANCE
OF FARMER

1478. 4892086

4512.5

4716.0902255

STANDARD
ERROR

70,7620385

80.2078681

868.2134439

Il

139

16

133

VARTANCE

63€010.0198102

488931

1034954. 294827

VARTANCE
RATIO d.f.
138
1.4235342 43¢
15
2.1167636 it
132

Produced on 22/03/35 at 02:09

.3683628 178 0.7133

1.,4377639 200 0.1353!

_______________________________________________________________________________________________________________________________

AGGREGATED

4576.7241319

47.9971415

788383.8141707




{ ANALYSIS 0OF VARIANCE
: Produced on 22/03/35 at 23:99
.TASET : FARMR2 .
5 INCLUDED IF ADLT BUFF IM.CON.VAL tVariable 312 ) NE Hissing data code
AND TIME IN  BANS (Variable 237 ) NE I

Cil COVERS CASES 1 TO 420

‘OUP MEANS AND OTHER STATISTICS OF ADLT BUFF
IM.CON. VAL

ACCEPTANCE STANDARD VARTANCE

OF FARHER 1EAN ERROR i VAR]ANCE RATIO d.f, Uty df. p
3 2138. 3333333 328.3526704 36 2881337.142857 39

AGGREGATED 2158.3332333 328,3526704 36 38081357.142857 39

ANALYSIS OF VARIANCE
Produced on 23/03/35 at 00:00

s TASET : FARMRZ2

£S5 INCLUDED IF ADLY CATT IH.CON.VAL (Variable 313 ) NE Missing data code
AND TIME IN  BAIIS (Variable 237 ) NE I

RCH COVERS CASES 1 TD 420

!OUFP MEANS AND OTHER STATISTICS 0OF ADLT CATT
IM.CON.VAL

ACCEPTANCE STANDARD VARIANCE
OF FARHER HEAN ERROR l VARTANCE RATIOD d.f. "W d.i. p
3 2177.7777777 794.3861672 9 3679444.444444 8

AGGREGATED 2077.1777777 794.30861672 9 3679444.444444 8



ANALYSIS OF VARIANCE
DATASET : FARMR2

CASES INCLUDED IF CATTLE  OWNED (Variable 55 ) NE Missing data code
AND TIME IN  BAHS (Variable 237 ) NE I

SEARCH COVERS CASES 1 T0 420

Bartlett’s Test of Homogeneity of Variance

Chi-squared = 17,04313  with 2 degrees of freedon
The probability of samples with equal variances producing a value as large as this = 1,991273E-04

NB, This test is very sensitive to departures fron nornality

Analysis of Variance Table

SOURCE OF

VARTATION SUM-OF-SQUARES ~ d.f.  HEAN SQUARE { p
ACCEPTANCE

OF FARMER 46.1622340 2 23.0811170 2,0354523 0.1351
RESIDUAL 39121452371 345 11.3395514

TOTAL 3958.3074712 347

GROUP MEANS AND OTHER STATISTICS OF CATTLE

Produced on 29/06/88 at 15:42

OWNED
ACCEPTANCE STANDARD VARIANCE
OF FARMER HEAN ERROR ] VARTANCE RATID d.f. Uty df. p
| 1,1954887 .2356519 133 1.3857370 132
2.0577073 111 1.7777855 247 0.0780
3 1.9280575 .3306597 139 13.19768353 138
1,3570212 08612605 213 0.9315
2 1.9736842 .3838733 76 11.1992382 15

AGGREGATED 1.6580459 1810507 348 11.4072261 347




ANALYSIS 0OF VARIANCE

Produced on 24/03/35 at 00:18

ATASET : FARMR2

SES INCLUDED IF No. femaledt yrs (Variable 62 ) NE Nissing data code
AND TIME N BAHS (Variable 237 ) NE 1

~RCH COVERS CASES 1 10 420

artlett’s Test of Homogeneilty of Variance

A-squared = 8.312508  with 2 degrees of freedon
c probability of samples with equal variances producing a value as large as this = 1.566614E-02

. This test is very sensitive to departures from norwality

nalysis of Variance Table

ARCE OF
RIATION SUM-OF-SRUARES  d.f. HEAN SQUARE f p
CEPTANCE

TARHER .£008806 2 .3004403 1012149 0.3038
£51DUAL 338.3305723 114 2,3683383

dTAL 338.93145239 116

FOUP MEANS AND OTHER STATISTICS OF No. fewale

4+ yrs
ACCEPTANCE STANDARD VARTANCE
OF TARMER HEAN ERROR I VARTANCE RATID d.f. uy d.f.
2 1,3333333 322822 30 3.1264367 29
1. 2159329 . 3446826 82
3 1.4314814 (2653211 B4 3.8015373 33
2.6306838 411 .1080191 85
1 151515135 <2032610 23 1.4450757 32

AGGREGATED 1,4529914 1380419 117 enania I 116

0.7312

0.9142



ANALYSIS OF VARIANCE

Produced on 1B/06/88 at 08:18
VATASET @ FARMRZ2

ASES INCLUDED IF CATT CAVSBIRTHZ /VE (Variable 280 ) NE Hissing data code
AND TINE IN  BAHS (Variable 237 ) HE |

CARCH COVERS CASES 1 10 420

jartlett’™s Test of Homogeneily of Variance

wi-squared = 7.609023  with 2 degrees of Ireedow
e probability of samples wilh equal variances producing a value as large as this = 2,227001E-02

8. This test is very sensitive to departures from normality

snalysis of Variance Table

.OUKCE OF

ARTATION SUM-OF-SBUARES  J.f.  HEAN SGUARE | p
CCEFTANCE

Il FARMER 3131.3131313 2 1565, 6365636 2161467  0.8059

RESIDUAL  B25757.5757575 114 1243.,4875066

TOTAL 820800.0686888  l1&

iROUFP MEANS AND OTHER STATISTICS OF CATT cAVS
BIRTHZ /YR

ACCEPTANCE STAHDARD VARTANCE
OF FARMER HEAN ERROR i VARTANCE RaTI0 d.f. U5 d.f. p
2 30 14.9712362 30 724.1373310 29
1. 7575964 . 08326227 61 0.9333
1 51.5151513 10.7671745 33 3823.757575%7 32
2.5070054 1% 4759030 85 0.6354
3 GLILILLLE 13.3272172 54 9391.1949E85 33

AGGREGATED 99.5395395 7.8143502 117 7145.5938697 116




ATASET : FARMRZ

SES INCLUDED IF XCATT CAVSSURV TRETH (Variable

AHD TIHE IN  BAIS

ARCH COVERS CASES | 10 420

artlett’s Test of Homogeneily

i-squared = 4,494815  with 2

ANALYSIS OF VARIANCE

(Variable 237 ) MiE

degrees of freedou

290 ) NE Missing data code

1

of Variance

« probability of sawples with equal variances producing a value as large as this = ,1056728

. This test is very sensitive to departures lrow normality

nalysis of Variance Table

HEAN SGUARE

900.980733%6

1150,43148%4

7831676 0.4617

WJRCE OF
RIATION SUM-OF-SQUARES  d.f.
CEPTANCE

FARMER 1801.9614793 2
ESIDUAL  67875.4570754 99
Alal 63677.4133548 61

STANDARD
ERROR

ROUF MEANS AND OTHER STATISTICS OF

ZCATT CAVS

SURV TRETM

VARTANCE

Produced on 18/06/88 at 08:44

8,7805183

10, 4154337

4.9563477

1619. 0476190

1410.2564102

687.8306878

VARTANCE
RATID do f,
20
1.1480519
12
2,05029358
27

2644313

8140111

32

39

0.7931

0.4206

ACCEPTANCE

OF FARHER 1EAN
1 80.9523809
2 84.6i0uud
3 92.8571428

AGGREGATED 87.0967741

4.2922526

1142.2527763




ANALYSIS OF VARIANCE
Produced on 06/04/35 at 00:35

DATASET : FARMR2

CASES EXCLUDED IF 8CATT CAVSHM+F <1 YR, (Variable 248 ) EQ 0
AND ALL CATT CAVS DIED (Variable 276 ) EQ 0
OR #CATT CAVSM+F <1 YR, (Variable 248 ) EQ 0
AND SCATT CAVSCIYR SOLD (Variable 253 ) EQ O
SEARCH COVERS CASES 1 T0 420
Analysis of Variance Table
SOURCE OF
VARIATION SUM-OF-SQUARES  d.f.  MEAN SQUARE f p
ACCEPTANCE
UF FARMER . 02459893 2 01229946 1.0457366 0.3546
RESIDUAL - 3.9636363 337 01176153
TOTAL 3.9882352 339

GROUP MEANS AND OTHER STATISTICS OF #CATT CAVS
TRETD NO 1

ACCEPTANCE STANDARD VARIANCE

OF FARMER HEAN ERROR N VARTANCE RATIO df. 1t d.f. p
2 0 0 36 0 99
1 0 0 174 0 173
3 .01818181 .0181818 110 .03636363 109

AGGREGATED . 00588235 00588235 340 01176470 339




ANALYSIS OF VARIANCE

Produced on 06/04/35 at 06:12

DATASET : FARMR2

CASES INCLUDED IF TIME IN  BAHS (Variable 237 ) NE |

SEARCH COVERS CASES 1 TD 420
Bartlett’s Test of Homogeneity of Variance

Chi-squared = 90,00504  vith 2 degrees of freedon
The probability of samples vith equal variances producing a value as large as this = 2.855316E~20

NB. This test is very sensitive to departures from normality

Analysis of Variance Table

SOURCE OF
VARIATION SUM-OF-SQUARES  d.f.  HEAN SQUARE f p
ACCEPTANCE
OF FARHER  12261905.97237 2 6130952.986185 5.6093572 0.0047
RESIDUAL  377080421.6138 345  1092986.729315
TOTAL 389342327.5862 347
GROUP MEANS AND OTHER STATISTICS OF 12MTHS.OLD
CATT.WORTH
ACCEPTANCE STANDARD VARIANCE
OF FARHER HEAN ERROR N VARIANCE RATID d.f. it df. p
1 2318.0451127 54.6935240 133 397853.7252221 132
1.5925748 31t 2.9700927 129  0.0036
2 2579.6052631 91.3071588 76 633611.8421052 5
3.1684332 1t .B638701 213 0.3894
3 2740.6474820 120.1784264 139 2007556.624105 138
\
AGGREGATED 2543.9655172 56.7820990 348 1122023.998807 347



DATASET : FAR

MR2

CASES EXCLUDED IF BADUT CATTH+F)IYRS.
AND $ADLT CATT)IYR,SOLD (Variable 255 ) ER 0

SEARCH COVERS CASES 1 TO

420

ANALYSIS OF VARIANCE

Analysis of Variance Table

(Variable 250 ) EQ 0

SOURCE OF
VARIATION 5UM-OF-SQUARES  d.f.  HEAN SRUARE f p
ACCEPTANCE
OF FARMER 1.3910414 2 .6955207 7.4518424 0.0009
RESIDUAL 38.9208633 417 .0933354

TOTAL 40.3119047 419

GROUP MEANS AND OTHER STATISTICS OF #ADLT CATT

Produced on 06/04/35 at 00:48

TREATED
ACCEPTANCE STANDARD VARTANCE
OF FARMER HEAN ERROR N VARIANCE RATIO d.f. Ut df. p
2 0 0 16 0 15
1 0 0 205 0 204
3 1223021 04504476 139 . 2820352 138
AGGREGATED 04047619 01513508 420 .09620979 419



DATASET : FARMR2

CASES INCLUDED IF UNTREATED ADULT CATT (Variable 321 ) NE Hissing data code

AND TINE IN

BAHS

SEARCH COVERS CASES 1 TO 420

ANALYSIS OF VARIANCE

(Variable 237 ) NE

1

Bartlett’s Test of Homogeneity of Variance

Chi-squared = 2,195081

vith 2 degrees of freedon

The probability of samples with equal variances producing a value as large as this = ,3336909

NB. This test is very sensitive to departures from normality

Analysis of Variance Table

SOURCE OF
VARTATION SUH-OF-SQUARES

ACCEPTANCE
OF FARMER 13. 4028749

RESIDUAL 1113.0757575

HEAN SQUARE

6.7014374

9.7638224

6863538 0.5055

T0TAL 1126. 4786324

GROUP MEANS AND OTHER STATISTICS OF UNTREATED
ADULT CATT

Produced on 06/04/35 at 03:04

ACCEPTANCE STANDARD VARIANCE
OF FARMER HEAN ERROR N VARTANCE RATIO d.f, {0 df. p |
____________________ E
3 3.5 4468618 54 10.7830188 53 |
1.5619846 4716331 85 0.6384 !
1 J.a181818 A5T3775 3 6.9034090 3 !
1.6017406 .6853582 61  0.4957
2 4.3333333 6071098 30 11.0574712 29
AGGREGATED 3.8034188 .2880975 117 9.7110226 116



ANALYSIS 0OF VARIANCE
TASET : FARMRZ

5 TNCLUDED IF AVE, VALUEADLT CATT. (Variable 307 ) NE Hissing data code
AND TIHE IN  BAHS (Variable 237 ) HE |

RCH COVERS CASES 1 TD 420

atlett’™s Test of Howogeneity of Variance

squared = €.433713  with 2 degrees of freedow
probability of sawples with equal variances producing a value as lavge as this = 4,000086E-02

This test is very sensitive to departures frow norwality

valysis of Variance Table

«CE OF

InTION SUM-OF-SOUARES  d.f. HEAN SRUARE f p
EPTANCE

TARMER  24490822.80824 2 12245411, 40412 3.4623932 0.0345

S1DUA 1220138015.122 345 3536689.838906

TAL 1244648837.931 347

:0UF MEANS AND OTHER STATISTICS OF AVE. VAILULE
ADLT CATT.

ACCEPTANCE STANDARD VARTANCE
OF FARHER HEAN ERROR It YARTANCE RATIOD d. [, sl dof
3 4911.7266187 166,5923973 139 3B37670,910220 130
1.6233029 i J3644613 188
2 4988.81578%4 176.2554860 76 2361015.312280 13
1.6307502 31t 1.7213242 188
l 3481.654135 170,5611184 133 3B63115.424925 132

AGGREGATED 9146.3733103 101,5240774 348 3506804.233167 7

Pyoduced on 22/03/35 at 02:10

0.7162

0.0878
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