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ABSTRACT 

I nterna l  parasit ism is a major prob lem in  large ruminants i n  Tha i land ,  especia l ly  
nem atodes i n  n ewborn ca lves and l iver f luke i n  adu lts. Veterinary serv ices are sparse,  and can 
offe r o n ly very l i mited ass i stance at the v i l l age  l evel .  There are about 2 0,000 v i l l ages in the  
north-east of  Tha i l and ,  where th is  s tudy  was  cond u cted.  To  com bat t h ese  ma jor  log ist ic 
prob lems a Bas ic  An ima l  H ealth Service (BAHS) Is  be i n g  d eve loped p ro g ressively with i n  the 
re g i o n .  The f i rst component of the service to be developed was a "farmer  se lf-he lp  worm 
control p ro gram " ,  commen ced at a pi lot level in  1 983. V i l l age  farmers are se lected on  apt i tude 
for the task,  t ra ined as BAHS "keyman"  for  one day, and then provi d e  extens ion  advice to 
farmers i n  up t o  1 0  v i l lages about d isease contro l ,  with the i n it ia l  e m p h as is  bei n g  on  internal  
parasites .  Th is  l ocal effort Is su pported by wider  p romot iona l  campai g n s .  Keyman are taught  
to d ispense d ru gs for  each type of parasite,  and receive part of the pr ice paid by farm e rs for  the 
dru gs.  P u rchase and d istri but ion of  drugs i s  supported out  of  a spec ia l  revolvi n g  fun d .  

Expe ri e n ce I n  the p ro g ram s i n c e  1 983 has shown that overa l l  adopt ion o f  the program 
has bee n  h i g h ,  but that dru g sales have vari ed g reatly between keyman areas. A comparison 
was therefore m ade of "h i g h  adopt ion" and " l ow adopt ion "  keyman areas,  to determine  l evels 
of knowledge  about parasites and the BAHS ,  and to assess which of a ran g e  of factors m i g ht be 
m ost c lose ly  associated with p rog ram su ccess at the l ocal l evel .  Adopt i o n  rate was j u d g ed by 
sa les of  anthe l m int ics by e ach keym an.  R e s u lts i n  fou r  p rovinces which h ad part ic ipated i n  the 
pro g ram  for e ither  one o r  three years were com pared with two provin ces which had not yet 
begun  the p ro g ram.  I n  total 420 farmers and 1 6  keymen  were i nterviewed us ing  a stan dardised 
q u est ionna i re form. 

Farmers we re c lassif ied i nto those s h owing h igh acceptance (unde rstood the BAHS and 
had  used the  d rugs with in  the last year) ,  med ium acceptance (understoo d  the BAH S ,  but had 
not  used the  d rugs  for at least a year) , and  low acceptance (un fam i l i a r  with the BAH S and its 
re l evance to t h e m ,  and had not used the d ru gs) ,  Overa l l ,  64% of farmers in the " h i g h  adoption "  
areas s h owed h i g h  acceptance o f  the p ro g ram,  compared with on ly  1 6% in  the l ow adopt ion 
areas - p rod u c i n g  a mean of 40% across the wh o le  sample .  

Users of  the  contro l  system we re very satisfied that treatment  p rovided economic 
benefits, and  t h is v iew was supported by emp i rical evi d e nce from the study,  which showed that 
owners who carr ied out  t reatment had l ower calf m o rtal ity, h ig h e r  m a rket va l u e  of t reated 
an imals ,  and im proved calvi ng  rates. 

The s i n g l e  most important determ in ant i n  the s u ccess of the p ro g ram is  the energy of 
the keyman in p romot ing  the  program and the sa le of d rugs,  and acceptance of the p rogram is 
a l most ent i re ly  a fun ct ion  of this factor, rather than issues beyond t h e  keyman's contro l .  A 
n u mber  of q u i te  s imp le  and  ch eap mod if icat ions to deta i ls  of the BAH S s h o u l d  further  in crease 
t h e  alr eady except iona l ly  h i g h  adoptio n  rate. These inc lude rep lac i n g  i neffe ctive keymen,  
i n creas ing  the  de nsity of  keymen so that t ravel is not  a l i m itat ion ,  and stre ngthen ing  further  the 
reg iona l  promot ion effort to  g ive maxi m u m  cred ib i l ity to  the keyman's l ocal work.  

An economic  analysis based on  the  d ata showed a return of  US$1 43 to  the  typica l  farmer 
i n  the reg i o n  for  an i nvestment of  US$0.69 ,  making very conservative assumpt ions about the 
n ature and sca le  of the benefits. I n  contrast, the keymen make on ly  a very smal l  i ncome from 
t h e i r  efforts ,  e st imated at US$0. 70  per day worked on the p rog ram.  The net benefit of the  
p rogram across the s ix  p rovinces stud ied  was est i m ated a t  US$33.64 m i l l i on .  Th is  can  be  
i n creased by vari ous  im provements to  the p ro g ram,  and costs a n d  retu rns fo r such  
i mprove m e nts were ca lcu l ated.  I f  80% of farmers i n  the s ix  provinces t re ated a l l  of the i r  an imals ,  
t h e  n et benef i t  to the reg i o n  would be US$1 1 8 mi l l ion for an investment  of about  $ 1  m i l l i on ,  the 
c osts be i n g  s hared equa l ly by Government  and the farmers.  Smal l  sca le  farmers share more 
favou rably in the  benefits than Is  the  case for many improveme nts in v i l l age  agr icu ltu ral 
p racti ces.  

Th e pro g ram has been very successfu l ,  pr imari ly because it  dea ls  with a problem which 
farmers recog n ize as ser ious ,  and because everyth ing  the farmers need t o  carry out the  p ro g ram 
is avai lab le  with i n  the v i l l age .  Various s i mp le  improvements identifi ed  in  the  study wi l l  fu rther  
im prove i ts  acceptance and  Its benefit to  the  country. 
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CONVE R S I O N  FACTORS 

1 rai = 1 600  square m eters 

= 0. 1 6  hectares 

= 0.395 acres 

1 square k i lometre = 247 . 1  acres 
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= 0 .386 sq uare m i l es  

1 k i lometre = 0 .621  mi les  

US$ 1 = 25  baht(approx imately) 
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CHAPTER ONE 

BACKGROUND TO THE PROJECT 

INTRODU CTION 

Tha i land is a country which is  un dergo ing  rapi d  d evelopment,  and is  gene ra l ly re garded as 
mov ing  at present from bein g  a develop ing  cou ntry to jo in  the group of  n ewly i n d ustria l i sed 
cou ntr i es.  The u rban popu l at ion of  the  country is  shari n g  i n  th is  rap i d  economic  
development ,  but  i t  h as as yet  had only l i m ited effect on  the l ifesty le and  wel lbe ing  of  the 
v i l lage farmers i n  m o re remote parts of  the country,  such as the north-east reg ion .  

I n  t h i s  area,  the lsaan 1 farmers l ive and work i n  a much more tra d it iona l  fas h i o n - they  grow 
a var iety of crops fo r market but the i r  stap le crop is r ice.  This is used ma i n ly for home 
consumpt ion but a lso  for  sa le when they have a s u rp lus  over fami ly  needs .  Swamp buffa lo  
(Bubalis bubalis) are vital for  crop prod uct ion ,  transport and oth er funct ions .  Buffalo and  
catt l e  a lso serve as a n  important form of  f i nanc ia l  reserve, which can  be tu rned  i nto cash i f  
the  need arises .  

These large rum i n ants therefore serve i m portant  funct ions i n  fam i ly and  v i l lage l ife, and 
the i r  protect ion is cruc ial to  the maintenance and d eve lopment of  the economy of the re g ion .  
D i se ase  adverse ly  affect the usefu l n ess o f  these  an imals i n  vari ous  ways , as d escr ibed by 
Morr is ( 1 979a) : 

1 .  lt reduces the  economic, soc ia l ,  cultura l  or  re l i g ious val ue of an imals to t h e i r  owners or  
t o  the  com mu n ity as a wh o le ;  or it may i n i t iate zoonot ic  d isease i n  the  peop le  of  the  area. 

2 .  Red uct ion  in y ie l d  of product.  An imals affected by a d isease usua l ly  p rod uce less usable 
p rodu ct than a n ima l s  free of that d isease, and  in  some cases may d ie from the  d isease.  

3 .  Reduct ion  i n  rep roductive performance. An im als affected by d isease may h ave re d uced 
fert i l ity or fecund ity due e i ther to d i rect effects on reproductive funct ion ,  or  i n d i rect effects 
t h ro u g h  reducin g  body we ight.  

4.  Red uced prod u ct ive l ife. An ima ls affected by a d is ease may have to be rep laced earl i e r  
t h a n  d isease-free a n imals .  

5 .  Reduced qua l ity of products or  services (for example,  reduced capacity for  work) . These 
m ay also resu lt from the presence of  the d isease .  

T h is thes is  exa m i n e s  the effect of paras i t ic  and  other  d iseases o n  large ru m i nants i n  north­
east Tha i land ,  as seen thro u g h  the eyes of the v i l lage farmers,  and eval u ates the 
effect iveness of a p a rasite control program wh ich has been undertaken i n  se l ected p rovinces 
wit h i n  the reg ion .  The objective of the study i s  to d eterm i n e  how wel l  the p ro g ram has been 
accepted by v i l l age  farmers, and their  att i tud e s  towards it .  Us i n g  th i s  i nfo rm at i on ,  an  
economic  s tudy was carr ied out to assess the  benefits of the exist i n g  pro g ram,  and the 
expected resu lts of var ious possi bl e  improvem ents which cou ld  be made.  

1 The term lsaan is  used to d escribe the loca l  people of the north-east (khon isaan). l t  
comes from the M on-Khmer k ingdom of lsana,  wh i ch f lourished some centu r ies ago in north­
east Thai land and p a rt of Cambodia .  The Tha i  spoken by the lsaan peop le  conta i n s  strong  
Lao  i nf luences,  a n d  there a re  d ist i nct ive cu ltu ra l  characteristics wh ich  m ark out  t h e  people  
and tradit ions of t h e  north-east. 
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TH E PROJECT A R EA 

Northeast Thai land consists ma in ly  of a p lateau 1 70,225 sq  km.  ( 1 7 m i l l i o n  ha . )  i n  area, with 
an averag e  alt itude of 1 00-200 m .  a bove sea l evel .  O ut of the total popu lat ion of 1 6 . 5  m i l l i on  
peop le, 1 4  m i l l i on  l ive in  approximately 20 ,000 v i l l ages  wh i le  2 .5  m i l l i on  l ive i n  1 7  P rovincia l  
capita ls and  1 80 D ist ri ct Towns (Amphurs) .  The popu lat ion of the  north-east accou nts for  
one th i rd of the nat iona l  populat ion of 55 m i l l ion .  

The area  has  a l on g  h arsh d ry season of  up  to s ix  months, fo l lowed by  m onsoon rains 
commenc ing  i n  about June .  Ra infal l  averages 1 ,300 mm. Agr icu ltu re is the l ivel i hood of 
80% of the  populat ion,  and the vast majority of the  land is  in  sma l l-ho ld ings .  Agr icu l tura l  
h o l d i n g s  total 46 m i l l i o n  ra i  (7 .4 m i l l ion  ha.) . The ra i  is  the Thai u n it of land area, equ ivalent 
to 0 . 1 6 hectares. The m ost important  crop is  r ice, g rown on about 34 m i l l ion  rai (5 .4 m i l l i on  
ha . ) . O n ly  3% is  under  i rr igation .  Other major  crops a re  cassava and j ute, g rown on about 
9 m i l l i o n  rai ( 1 .4 m i l l i on  ha.) .  0 .2  m i l l i o n  rai (0.03 m i l l i on  ha.)  are used specif ica l ly  as pasture 
l and  for l ivestock, but  m ost g razi n g  l ivestock are kept on harvested rice paddy land and  on 
road and cropland m ar g ins .  An imals  are also fed on  conserved crop by-produ cts such as 
r ice straw, especia l ly in the late d ry season and ear ly wet seas on when feed supp l ies  a re at 
an abso lute pre m i u m .  

G ove rnment stat ist ics for 1 979, p rio r  t o  t h e  be g i n n i n g  o f  t h e  a i d  p ro g ram of which th is  
study forms part, est i mated that t he  g ross regional  p roduct fo r the  Northeast was 54,498 
m i l l i o n  baht, with 48% of this derived from ag ricu l tu ral p roducts . The exch a n g e  rate in 
October  1 988 is  approximately 1 5  baht to NZ$ 1 ,  and 25 baht to US$ 1 .  Ave rage annua l  
a g ricu l tural i ncome p e r  fami ly was 1 6,750 baht (US$ 670) , 69% of  wh ich  was  from crops , 1 5% 
from sa le  of buffa lo a n d  catt le and 1 6% from oth e r  l ivestock (P rapertchob et al, 1 983) . The 
income fo r the north-east compares unfavou rably with an averag e  annual  income of 30 , 1 6 1 
baht p e r  fami ly i n  Bangkok, and the north-east is cons idered the poorest part of the  country. 
So i ls  a re gen eral ly p o o r,and rainfal l  f l uctuates g reatly between years. D ro u g ht years are 
qu ite common, and farming systems in the re g i o n  must be wel l-adapted to copin g  with 
exte nded per iods of low rainfa l l, which sometimes l ast for two or  three  years.  

Catt le  and buffa lo  ra is ing  is usua l ly part of a sma l l  scale farm i n g  operatio n .  The swamp 
buffalo (Bubal is  bubal is) is the most agricu ltural ly i m portant species, with 3 .  7 m i l l i o n  head 
i n  the reg ion .  They se rve pr inc ipal ly  as d raught an imals for  crop cu lt ivation ,  but a re a lso 
used for manure production, transport and meat. The other  l ivestock are 1 . 5 m i l l i on  catt le, 
1 .2 m i l l ion  p igs and  1 6  mi l l ion  pou ltry.  The total nu mber of buffa lo  i n  the  reg ion  is  
approxi m ately twice t h e  number of cattle (Append ix  1 ) .  

There is  concern over the fact that there has been a l ack of g rowth i n  swamp buffa lo  
n u mbers i n  north-east Tha i land over  a number  of years, i n  the face of  la rge req u i rements for 
d raught power and i ncreas ing  d e m an d  fo r buffa lo  m eat. This gap between  buffa lo  s u pply 
and  d emand is  due to  both the expand ing  h u m an popu lat ion  and  g rowin g  per  capita 
p u rchas i n g  power in t h e  region (Prapertchob  fiJ!l, 1 983) . The productivity of buffal o  in th is  
reg ion  of Tha i land is  co ns idered low, especia l ly m e at output and repro d uctive p e rformance.  
Some authors (Ka m o n patana �. 1 978;  B h a n n asi ri, 1 980) have advocated ra is ing  
pro d u ct iv ity thro u g h  m ethods such as  genet ic i m p rovement p ro g rams.  

H I STORY O F  DEVELOP M E NT OF SCH E M E  

Background I nformation on the Animal  Health Service and Livestock Deve lopm e nt i n  
Northeast Thai land 

Veter inary services are provided by two Reg iona l  Veterin ary Off icers (RLO), 1 7  P rovi nc ia l  
Livestock Officers (PLO), 1 94 Distr ict Livestock Officers (DLO), 1 2  P rovi nc ia l  Veter inary 
C l i n ic ians and the N o rt heast Veteri nary Research a n d  Diagnost ic Centre (NE-VRDC), which 
is  the  R egional  Centre.  They are under the contro l of the  Department of Livestock 
Deve l opment (OLD) , w h ich has its headquarters in Bangkok.  
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Altho u g h  the  northeast produces the  largest n u mber  of  catt le  and  buffa lo  i n  the  country, 
the offtake rate is  low, a n d  popu lat ion size has rema ined  constant or  dec l ined  s l i g ht ly,  
desp ite the demand for i ncreased n u mber  of an imals .  M ajor  aspects of l ivestock pro d u ct ion 
wh ich  requ i re improve m ent can be classif ied as fol l ows: 

1 .  An ima l  management practices 
2. San itation and d isease control 
3 .  G en et ic  improvemen t  and cross-breed ing  
4 .  Fe e d  s upply 
5.  Extens ion services and farmer  acceptance of recommended practices 
6. M a rket ing of l ivestock 

Of these six issues,  the o n es of d i rect relevance to th i s  thesis are san itat ion and d isease 
contro l ,  extension services and farmer acceptance.  
In  1 98 1 , the Thai-German An i mal Health P roject i n  the North-East of Tha i land commenced 
a m ajor  d evelopment p ro gram for an imal health services ,  based o n  a series  of 
ep idemio log i cal studies of v i l lage l ivestock in  the re g i o n .  

Betwee n  1 98 1  a n d  1 985 ,  a variety o f  d isease preva lence  surveys , prod uctivity eva l u at ions 
and ep idemio logical stu d i e s  were carri ed  out on  health problems i n  the  reg ion  by the staff 
of the  N E-VR DC at Tha P h ra ,  Khon Kaen in cooperat ion  with German proj ect personne l .  
These study have clarif ie d  the  an ima l  health s ituat ion  in  the  a rea  cons iderably,  and the  
fo l lowing a re some examples  of the fi n d i n gs. 

Dise ases caused by internal  and external  parasites in l ivestock are important factors con­
tr ibut ing to  the s low d eve lopment of l ivestock product ion in  the Northeast.  The parasit ic 
p rob lems caused by fascio l i as is  i n  adu l t  buffa lo and catt l e  and g astro i ntest ina l  parasit ism in 
calves u n d e r  6 months of age ,  combine  with the drast ic  seasonal changes in fee d  s upply to 
severely reduce the potent ia l  offtake of an i mal products from the re g ion .  These d iseases are 
respons ib le  for poor con d it ion ,  weakness,  emaciation ,  and espec ia l ly for a h i g h  morta l ity rate 
in calves. He l m inth iasis appears from fi e ld  stud ies carri e d  out by the  N E-VR DC to be o n e  of 
the b ig gest h ealth prob lems in the re g i o n .  

M i n eral d ef iciencies (for example caus ing  "tetano id  syndrome"  and lameness) occur i n  
some areas .  The "tetano id  syn drome"  is  a condit ion o n l y  recently reported from the p roject 
area,  and st i l l  not fu l ly  e l uc idated.  lt occurs only in buffa lo ,  main ly  i n  the  l ate d ry season and 
e ar ly wet season,  and affe cts a l l  age  g roups.  Evidence obta ined so far  s u g g ests that i t  is  
due to the  low level  of  vitam i n  E i n  r ice straw which is being fed as the so le  feed at th is  t ime ,  
and it is  p robably associated also with se len ium defic iency. Th is jo i nt d efic iency causes  the  
c l in ical  s i g ns of  the cond it i on-locomotory problems ran g i n g  fro m stiffness and stag ger ing  
ga i t  to "sawhorse posture" ,  with a case fatal ity rate of 2 0  to 25% ( Leid l  et  a l ,  1 9 84; Morris, 
1 986a) . 

Bacteri a l ,  v i ral and protozoal d iseases are consi dered to be of fa ir ly m inor  importance 
overa l l ,  a l though on s o m e  occas ions serious outbreaks may occur. Haem orrha g ic  sep­
t icaemia a n d  foot-and-mouth d isease are be l ieved to be the most important  ep idemic  
d iseases of buffa lo and cattle in  the  area. Trypanosom ias is  d u e  to Trypanosoma evans i  is  
e n d e m ic i n  the  area, and  there is  stro n g  circumstant ia l  evidence that T .  evans i  i nfect ion 
causes abort ion i n  late p re g nancy i n  b uffalo i n  Northe ast Thai land (L6 h r  ru_ru, 1 986a) .  

COMMON PARAS ITES IN NORTH EAST THAI LAN D  

P aras ites cause var ious s i g ns i n  buffalo a n d  cattl e  such a s  l oss of we ight,  anorexia,  
e m aciatio n ,  d i arrhoea and l owered d isease  resistance.  Death can occur if i nfect ion  is  heavy. 
The nature and severity of c l i n ical s i g n s  depends on t h e  k ind and n u m ber  of parasites with 
which the a n imals have been  i nfected.  The fol l owin g  p arasites are of i mportance in north­
east Thai l and .  
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A. N e m at odes  

The laz ia  r h o d e s i i  

T .  rhodesi i  i s  an eye worm common ly detected i n  buffa lo  in  Tha i l and .  This parasite occurs 
i n  the i n n e r  canthus of the eye beneath the th i rd eye l i d .  l t  i s  a m i l ky-white worm , ma les are 
8-1 2 mm l o n g  and females 1 2-1 8 mm (Sou ls by, 1 982) .  

L i fe  cycle  a n d  epidemio logy 

T. rhodesi i  are parasites of the conj u n ct ival  sac of d o m estic an i mals .  The female  worm 
d epos its th i n-she l led eg g s  c o ntai n i n g  fi rst stage la rvae.  The deve lopment  of T. rhodesi i  
requ i res f l ies of the genus M usca as intermediate host .  Whe n  the  i nterme d i ate host  is 
i n fected by l arvae, they m i g rate from the g ut thro u g h  t h e  abdo m i n al cavity and deve lop in 
ovarian fo l l i c les  i nto the second  and th i rd stage. The l atter stag e m i g rates from the ovar ian 
fo l l ic le  to the mouth parts of the f ly ,  from which the i nfective form is  t ransferred to  buffa lo or 
cattl e .  The d evelopment takes 1 5-3 0 days and the infective larvae a re l iberated from the 
p roboscis of the  f ly when it  i m bibes the lachrymal secretio n  of an imals .  The develo p m ent 
cycle i n  the f i na l host takes 2 0-40 days . T. rhodes i i  m ay rema in  i n  the eyes for several 
m onths (Sou lsby, 1 965) . 

C l i n ical  s igns and pathoge nes is  

T.  rh odesi i causes conj u n ct ivit is with lachrymat ion .  Th e re may be marked congesti o n ,  with 
the conj u n ct i vae swo l len  to  cover the eyebal ls  (Sou lsby,  1 9 65) . P h otophobia  and cornea l  
o pacity m ay occur. 

Control and t reatment 

The d ru g  of cho ice for T. r h odesi i  is levam isole ,  appl i ed  as a 1 %  aqueous s o l ut ion  to the 
eye.  lt may a lso be ad m i n i ste red syste mical ly  by su bcutaneous i nject i o n .  Treatment  by 
e i ther  route p rod uces rap i d  c l i n ical recovery fo l l owin g  a s i n g le dose (Corba .!ll__ill, 1 969) . 

Me c i stocirrus d igitatu s  

M .  d igitatus occurs in the abo masum of both catt le  a n d  buffa lo .  The nematode is  red i n  
c o l o u r  when a l ive;  males a r e  up  t o  3 1  mm a n d  fe males u p  t o  43 mm l o n g  (Sou lsby,  1 9 82) .  
The male  has long  th in  sp icu les  which d isti n g u ish i t  from Haemonchus  spp .  

L i fe  cycle a n d  epidemio logy 

Deve lopment  of i nfective l a rvae from eggs  passed in  t h e  faeces is rap id  u n d e r  favourable 
cond it ions ,  t aki ng  about 7 d ays at 28°C.  After  i ngest ion the larvae exsh eath and develop in 
t h e  g astr ic g l ands o r  on t h e  s u rface of the  m u cosa.  Deve lopment to matu rity is re lat ively 
s l ow with a m in imum prepate nt  per iod of about 60 days.  I nspect ion  of catt le  and buffalo is 
common in t h e  re g ion  and severe losses in you n g  stock a re caused by th is  parasite.  

Cl i n ical signs and path oge n es is  

L ike Hae m o n chus spp. ,  th i s  parasite is  b lood-suck i n g  - caus ing  severe anaemia  with 
associated c l i n i cal s i g ns ,  l oss  of cond i t ion  and deaths of  heavi ly  i nfected an im als.  Loss of 
p l asma prote i ns  also g ives rise to t iss ue oedema and  t ransudates in body cavit ies.  

H aemonchus placei a lso o c c u rs i n  the re g ion  but is  of m i n or importance.  

Control and t reatment 

This is descr ibed i n  th e  g eneral secti o n  on contro l  a n d  treatment of g astro i ntest ina l  
p a rasites. 
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Toxocara v itu lorum 

T.vitu loru m ,  t h e  bovine la rge  roundworm, ma in ly occu rs i n  the s m a l l  i ntest ine .  Th e m ales 
m easure up to 2 5  cm i n  l e n gth  and 5 mm in  width, and females 30  cm by 6 mm (Sou lsby, 
1 982) .  

L i fe cycle  a n d  epidemiology 

Adu lts of T.vitu lorum are fou n d  co mmonly  i n  buffalo ca lves under  6 months of a g e .  After  
e m bryonated e g gs are i n g ested,  they do not  develop to a patent i nfect ion ,  but larvae are 
d istri buted to various t issues  where they remain dormant unt i l  t h e  l atter  part of pre g nancy 
i n  female cattle and buffa lo .  

Larvae pass to the mamma ry g land d ur ing  the  e ighth m onth of  pregnancy (Warren ,  1 9 7 1 ) .  
Larvae i n  col ostrum are i n g ested by a newborn calf, and  the i nfection  d evel ops (Sou lsby, 
1 982) .  The ep idemio logy and prevalence of T.vitu loru m  in catt le  and buffalo  in Thai l and  are 
d escribed l ater. 

C l i n i ca l  s igns and pathoge n es is  

The pred o m i n ant c l in ical  s i g n s  are  d iarrh oea ,  anaemia  and emaciat ion .  I ntest ina l  co l ic  may 
occur  and m ay cause death .  The severity of ascar ias is  depends o n  many facto rs ,  fo r 
i nstance, t h e  n umber of larvae infected,  calf  condit ion and  health management .  The cr i t ical 
p e riod when the an imal  is  at risk of death is  when the calf  is u n d e r  2 months of a g e .  The 
m ost common s igns which farmers recogn ize are m u d -colou re d ,  evi l-sme l l i n g  faeces; 
p resence of worms i n  faeces ,  and pot-be l ly  in  some cases.  Both the obstruct ion of the 
i ntest ina l  l u m e n  by T.vitu lo rum in the  upper  part o f  sma l l  intest ine  and  penetrati o n  o f  the 
p arasite throu g h  the bowel causing peri ton it is and death have been repo rted i n  Tha i land .  
The h ighest n u m ber  of T.vitu l orum found i n  the intesti ne of a dead cal f  was 537 (Sukhapesna,  
1 98 1  ) .  The cause of  death i n  paras it ised buffalo ca lves u n d er 6 months of age is  pri ncipa l ly 
T.vitu lorum,  but with contr ibutory effects f rom S.papi l losus  infect ion .  D iagnos is  is  m ad e  by 
faecal exam i n at ion.  

Control and treatment 

There are n umerous broad spectrum anthelmintics wh ich are effective aga inst these 
parasites, bu t  successfu l t reatment of ascar iasis can a lso be ach ieved by us ing one of the 
p i peraz ine compounds.  As piperazine c itrate is  very cheap and is  effective aga inst 
T.vitu lorum i t  is  com monly used i n  northeast Thai lan d .  The reco m m e n ded dose for oral 
t re atment i s  220 mg/kg body weight. 

Strongyloid es pap i l losus 

S .papi l losus ,  a thread worm , occurs i n  t h e  upper  part of the  smal l  i ntest ine  of  sheep ,  g oats ,  
catt le  and o th er  ruminants. l t  is 3 .5-6.0 m m  long  and  0 . 0 5-0.06 m m  th ick.  

Life cycle and epidemio logy 

Embryonated eggs  are passed i n  the faeces, hatch rapi d ly and m ay d evelop d i rect ly  i nto 
th i rd stage i nfective larva e  (homogonic  cycle) at 27"C within 24 hours or  deve lop  to  free 
l ivin g  males and females wh ich may s u bsequently p rod uce i nfective l arvae (hete ro gon ic  
cyc le) .  I n  t h e  h eterogon ic  cycle the fi rst s tage larvae are rapid ly transformed ,  so  t h at with i n  
48 hours sexua l ly mature free l ivi ng  ma les and  females occur. Fol lowin g  copu la t ion ,  t he  
free l i v i ng  females produce e ggs which h atch in  a few h o u rs and these  larvae metamorphose  
to become i nfective l arva e  (Reinecke, 1 983; Sou lsby, 1 982) .  I nfect ion i s  req u i red by 
penetrat ion of the sk in by i nfective la rvae and by t h e  ingest ion  of l arvae in co lostrum 
(Soulsby, 1 982) .  The preval e nce of th is  parasite is d iscussed l ater. 
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Cl i n i cal s igns and pathogenesis 

I n  h e avy i nfestat ion  of  S.papi l loslls in calves and g rowi ng an ima ls  t h e re is  marked 
i nterm ittent d iarrhoea and  emaciat ion ,  loss of wei g h t  and sometimes presence of b lood and 
mucus  in the faeces. 

M at u re parasites a re fou nd i n  the d uodenum and p roxi mal  jej u n u m  and if p resent  in la rge 
n u m be rs may cause i nf lammation wi th  oedema a n d  eros ion  of  the epith e l i u m .  Th is  resu lts 
in a catarrha l  enterit is with impairment of d i g estion  and  absorpt ion (Urq u h a rt ,  1 98 7) .  An ima l  
cond i t ion  is more  s everely affected where stro n g ylo idosis is associated w i th  concurrent 
ascariasis.  

Control  and treatment 

G e ne ra l ly  S.papi l losus  eggs  a re fi rst detected when calves a re  5-9 d ays of age ,  reach a 
peak at about 30 d ays of age ,  and  are l ast detected at 96 d ays (Sukhapesna ,  1 978) .  
Strat e g i c  control s h o u ld be combined with  that fo r T.vi tu lorum.  I n  other  words,  the  fi rst 
deworm i n g  in calves shou ld  take p lace at 3 weeks of age and the second t reatme nt at 6 
weeks of age,  us i n g  a m ixtu re of p iperazi n e  and th i abendazole .  This combination  i s  h i g h ly 
effective against S .papi l l osus and T.vitu lorum i n  ca lves. 

Both of the drugs a re avai lable in  Thai land and cheaper  than other  more rece n tly deve loped 
drugs .  However fo r t h ose who can affo rd it fenbendazole is  a lso a drug of cho ice ,  and 
levam iso le  can a lso b e  used by in jection .  

B u nostomum phle botom u m  

B .ph l e botom um,  the  bovine hookworm, ma in ly occurs in  the  duodenum of  catt le .  The  ma le  
is 1 0-1 8 mm long a n d  the  female 24-28 mm.  

Life cycle and epi d e m iology 

Infection of the h ost occurs t h ro u g h  the mouth o r  sk in ,  then the larvae pass to  the  l u n gs 
where ecdysis occurs.  The fou rth stage la rvae reach the i ntesti n e  aga in  afte r 1 1  d ays and 
the i nfect ion becomes  patent at 30-56 days after  infect ion .  The ad u lt worms attach 
themselves to the i ntest inal  m ucosa and suck b lood.  This parasite is  co m mo n ly fo u n d  i n  
post mortem exam i n at ions o f  catt le and  buffa lo i n  Thai land (unpub l ished observat io ns) but 
not h i n g  has been pu b l ished on to p revalence o r  ep idemio logy. 

C l i n i cal s igns and pathoge nesis 

P ro g ressive anaem i a  is the ch aracterist ic featu re, with consequent c h a n g es i n  b lood 
compos ition .  Hypoprote inaemia  and  oedema d evelop,  lead ing to s u bmand i bu la r  swe l l i n g ,  
comm o n ly known a s  bottle j aw. D iarrhoea is  n o t  frequent ly s e e n  b u t  s o m et i m es occurs i n  
the  termina l  stage of the  d isease .  

Control and treatment 

This  is described i n  the genera l  sect ion o n  control and  treatment of g astro intesti na l  
parasites. 

Oesophagostomum radlatu m  

O. radiatu m  occurs i n  t h e  colon o f  buffal o  a n d  catt le .  T h e  male is  1 4- 1 7 m m  l o n g  and  t h e  
fem a le  1 6-22 mm.  1 

Life cycle and epidem iology 

I n gested larvae exsheath i n  the smal l  i ntesti n e  and enter  the wal l  of both s m a l l  a n d  la rge 
i ntest ines.  They spend 5-7  days to become L4 larvae and then retu rn to the  l u m e n  7- 1 4 d ays 
after  in fect ion,  pass to the la rg e  i ntest ine and m o u lt 1 7-22 days after  i nfect ion to the  adu lt 
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sta g e .  The prepat e nt period is 3 2-42 days (Roberts et a l ,  1 962) .  Sukhapesna ( 1 977) reported 
th is  parasite i s  com mon i n  buffa lo calves but no  deta i ls  of its p reva lence or  ep idemio logy 
have been pub l i shed .  

C l i n ica l  s igns and  pathogenes is  

I n  s evere cases ,  a long per iod of watery d iarrhoea may be observed .  At  postmortem ,  a 
large n u m ber  of deep red petech ia l  haemorrhages can be found  i n  the  i ntest i nal m ucosa. 
There is  a marke d  eosinoph i l i a  a t  the s i te .  A d igestive d istu rbance d evelops,  causi n g  
anorex ia ,  abdomina l  pain a n d  b lack foetid  d i arrhoea. Faeces may b e  streaked with b lood.  
Death may occur with in  a week,  when i nfections are heavy. I n  ca lves ,  the  d ist inctive c l i n ical 
s i g n s  are profuse d i arrhoea and frequently anaemia .  Recovery is  also slow and chron ic  
unth r ift iness may occur. 

Control and treatment 

Th is  is described i n  the next sect ion .  

Control  and Treatment of Gastrolntest ina l  P arasites 

The a im of any control program i s  to prevent or min i mize contact between the free- l iv ing 
sta g e  of  the parasite and i ts  host .  The best  control of the  parasite is  based prim ari ly on  
strat e g i c  anthe l m i nt ic  use associated with appropriate man ipu lat ion  of  g razi n g  manag e m e nt.  
Effect ive control  requ i res knowledg e  of the ep idemio logy of each gastro intesti na l  p aras ite 
and of  larval eco lo gy. Farmers tend to rely on t reatment  of c l in ica l ly  affected an imals ,  but 
a m u c h  sounder  approach is to strateg ical ly use a su itable anthe lm int ic  at ep idemio log ical ly 
appropriate intervals in  a l l  an imal s  at  r isk. This should be combined where poss ib le  with 
cha n g es in  grazin g  management to  m in i mise exposure to in fective stages of each p arasite. 

The choice of t ime  to use anthe lmint ics i s  very important so  that the drug ach ieves 
m axi m u m  k i l l  and ( in  the case of parasites which have them) is  h igh ly  effective aga inst 
hypobiotic l arva l  stages. The n ewer benzim idazoles and  iverm ect in  appear to be the  most 
effective against the  hypobiot ic stage.  

Appropriate dru gs  include the  fo l lowing :  

Th iabe ndazole g iven a t  a dose  rate o f  66 mg/kg body we ight oral ly to an im als.  
Th iabendazol e  is  h i ghly effective agai nst the ad ul t  and i m m ature stages of g astroi ntest ina l  
n e m atodes especia l ly Strongyl o i des spp. 

Fen bendazole g iven at a dose rate of 7 .5  m g/kg body we i g ht,  i t  is  a lso ovi c ida l ,  and k i l l s  
e g gs i n  the g astrointest ina l  t ract at the t ime of treatment .  

A lbendazole g iven at  a dose rate of 5 .0  mg/kg body wei g ht .  
Levamisole g iven at a dose rate of 7 .5  mg/kg i s  h i g h ly effective aga i nst both mature and  

i m m ature gastro i ntest inal  n ematodes and l u n gworm. l t  may be admin istered as  a d re n ch , i n  
feed or b y  s u bcutaneous i nject i on .  

N itroxyn i l  g iven at a dose rate of 1 0  m g/kg i s  h i gh ly effective aga i nst matu re Haemonchus 
�. Mecistoci rrus d igitatus a n d  Oesophagostomu m  rad iatum.  

lvermect in  is  o n e  o f  a n ew c l a ss  o f  d rugs  w i th  broad spectrum anthe l m int ic ,  insect ic ida l  
and  acar ic idal  activit ies at 50-20 0  J.'g/kg They have exce l l ent efficacy a gai nst im mat u re and  
adu lt stages of  g astro intest ina l  n ematodes of rum inants. 

B.  Trematodes 

Fasciola  glgant ica 

F.gigantica is a common l iver  fl uke  of adu l t  cattle and buffalo i n  t rop ica l  countr ies.  
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Life cycle and epidemiology 

C hompoocha ntra .!ll.2.l ( 1 976) stud ied the l ifecycle of F.gigantica and reported that at norm al 
temperatu re (25 · -3o · c) l iver fl u ke eggs  hatch to produce a mi racid i u m  at between 8 and  1 4  
d ays.  Sou lsby ( 1 982) reported  that the hatchi n g  period takes 1 7  d ays at 26 · C . The 
development  of the mi rac id ium in the aquatic snai l  Lymnaea auricu lar ia ru biginosa,  the  
intermediate h ost, requ i res 35-48 days. Cercariae transform to  be metacercariae with i n  24 
h o u rs ,  as they encyst on water p lants. The prepatent period is  1 1 4-1 1 6  days .  The 
p revalence and  epidemio logy of  fascio los is  i n  Thai land i s  d iscussed l ater. 

C l i n ical  s igns and  pathogen es i s  

T h e  chron ic  form o f  l iver f l u k e  i nfection i s  t h e  main o n e  which occurs in  adul t  catt le  a n d  
buffalo i n  Tha i land .  Liver f l uke  infestat ion causes s u bstantial economic  l oss i n  northeast 
Tha i land .  Fascio l iasis causes anaemia in severe cases ,  loss of wei g ht ,  poor cond i t ion ,  
weakness and loss  of  work ing  abi l ity. S u bmandibu lar  oedema m ay a lso be found i n  some 
chronic cases. I n  the  dry season where feed supply i s  insuffic ient ,  an ima l  cond i t ion  suffers 
a n d  death may occur i n  severe cases. Pathogenesis of fasc io l ias is  is pr inc ipa l ly  d u e  to the  
anaemia caused by the b lood sucki ng  ab i l ity of  adu lt fl ukes . This resu lts i n  anaemia,  
hypoalbuminaemia  and loss of  red blood ce l ls  and p las m a  i nto the  b i le  d u cts. In  advanced 
cases there m ay be hyperp last ic cho lang it is  and calcif ication of  the b i le  ducts (Sou lsby ,  
1 982) .  

Control and treatment 

O n  a world-wide bas is,  the five fascio l ic ides mai n ly used for the  treatment of bovi ne 
fascio l ias is  a re hexach lorophane ,  oxyc lozanide,  n ic lofolan,  n i troxyn i l  and rafoxan ide .  
N ic lofolan and  n itroxyn i l  are  t h e  only two inj ectable fasc io l ic ides ava i lab le  i n  Thai l and .  

N iclofo lan i s  h i g h ly effective agai nst adu lt f lukes at a dose rate o f  3 m g/kg body  wei g ht. 
A h i g h e r  dose is  requ i red to remove the i m m ature stag es,  but frequent ly causes s ide  effects . 
Toxicity occu rs at four  t imes t h e  recommended dosage rate .  

N itroxyn i l  is h igh ly effective against matu re and  has some activ ity against  the  l ater 
p arenchyma! stages,  i .e.  f luke more than six weeks old.  The standard recomm ended d ose 
i s  1 0  m g/kg body wei g ht, and the maximum tolerated dose is 3-4 t imes the  reco mmended  
dosage  rate.  Toxic reaction can be  reco g n ized by  a rise i n  body temperatu re and i ncreased 
resp i rato ry rate (Armour, 1 983) . 

S c histosoma spl ndale 

S . spinda le  i s  found i n  mesenteric b lood vessels of  ruminants s uch as buffa lo  and  catt le .  
The  male  is 5 . 5- 1 3.5 mm in len gth and the female  7-1 6 .2  m m. Th e eggs are sp ind le-shaped 
and 200 by 7 0-90 I-'m with a termina l  sp ine (Soulsby, 1 982) .  The i ntermed iate hosts are 
s na i ls  of the fami ly P lanorbidae, especial ly l n doplanorbis exustus (Sou lsby, 1 965) . 

Life cycle and epidemio logy 

The female i n  the a mese nteric ven u l e  prod uces e g gs which penetrate the vessel  
e ndothe l ium assisted by the  spine and m uscular  movements of the g ut,  passed i nto the 
lamina propr ia of the m ucosa and  eventua l ly enter ing the  gut l u m e n ;  they are then  passed 
out in  the faeces.  The eggs h atch in minutes in  water and mirac id ia  penetrate appropri ate 
s n ai ls .  The d evelopment period i n  the sna i l  can be as s h o rt as five weeks. Deve lopment  to 
the cercaria!  stage occurs without a redia l  form and there is n o  metacercaria l  ph ase.  
Penetrat ion of the f inal  host  by the motile cercariae occurs via the sk in  or  thro u g h  m ucosal  
s u rfaces fo l lowing ingestion.  After penetration  or  i ngestion ,  the cercariae lose their  forked 
tails . The schistosom ules travel via the b lood stream through the heart and l u n g s  to the 
systemic circ ulation. I n  the l iver they locate i n  the portal veins and  becom e  sexua l ly  mature 
before migrat ing to the f inal  s ite, the mesenteric vein.  The  prepatent period is 6-7  weeks .  
The  ep idemi ology o f  Sch istosoma spp.  is very s im ilar to that of F.gigantica and 
Paramph istomu m  spp. ,  Sch istosoma spp.  be i n g  tota l ly d ependent  upon water as a m e d i u m  
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for  i nfect ion of both the i ntermediate and f i na l  host. The fact that percutaneous i nfect ion 
m ay occur  e n co u rages i nfect ion where l ivestock are ob l iged to wade i n  water  (Urquhart et 
a l ,  1 987) . 

C l i n i cal s igns a n d  pathogen es is  

Patholog ical c h a n g es occ u r  i n  the  smal l  and  l arge i ntest ine,  i n  which the  parasite causes 
p etechia l  haemorrhage.  The animal  shows s i g ns of d iarrhoea, which i s  s o m et imes blood­
stained and contai n i n g  mu cus ,  anaemia ,  anorexia and emaciat ion .  Acute d isease 
characterised by d iarrhoea and anorexia occ u r  7-8 weeks after heavy i nfectio n  and is  ent i re ly 
d u e  to the infl a m matory and  g ranulomato us response to the depos i t ion of e g g s  in the 
m esenteric ve i n s  and the i r  s u bsequent i nf i l trat ion i n  the  i ntest ina l  m ucosa ( U rquhart .!llJ!!, 
1 987) .  This was a lso report by Chantaraprateep et a l ,  ( 1 985) who stud ied  the  pathogenesis 
of  S.spindal e  i n  b uffalo  calves a n d  found extensive haemorrhag ic  enterit is exte n d i n g  from 
the  stomach to la rge intesti n e .  However there was also a severe i nfect ion  with T.vitu lorum 
in the intest ina l  l u men .  Extens ive f ibri nous and fi brotic les ions of hepat i t is  were fou n d .  The 
cause was ident i f ied as S .spi ndale,  which were numerous i n  hepat ic t issue .  Large n u m bers 
of e g gs of the parasites were present i n  the  faeces of buffa lo calves .  

Buckley ( 1 938) reported the  cercariae o f  S . spindale infection of  the water  buffa lo  as the 
cause of  " rice paddy itch"  i n  Malaya. S .spi n d ale has been common ly  fou nd i n  north-east 
Thai land for m an y  years (Har inasuta et a l ,  1 964) .  Whe re a heavy i nfect ion  of T.vitu lorum is  
associated wi th  sc h istosomias is ,  S.spinda le  m ay exace rbate the  poor cond i t ion  of the an imal 
a n d  f inal ly cause d eath (Chantaraprateep et a l ,  1 985) . Further research on  the  patho log ical 
e ffects of S. spin d al e  t o  you n g  stock of catt le  is  bei ng  carr ied on a t  the  N E-VR DC. 

Control and treat ment 

Urquhart et a l  ( 1 987) recently reported that p raziquantel  appears p ro m i s i n g  for treatment 
of human schistosomias is ,  but it has sti l l  to be  evaluated i n  an imals .  

Paramph i stom u m  cervi 

P . cervi is a f l uke  which occurs in the rum e n  and reti cu lum,  and may be seen in v i rtua l ly 
every buffa lo  a n d  catt le  beast in Tha i land (Sukhapesna,  1 98 1 ) .  The a d u lt worms are 
essent ia l ly non-pathogen ic  even though  large n u m bers may be present.  The im mature stage 
of paramphistomes in  the abomasum,  duod e n u m  and upper  part o f  the  i l e u m  are  respons ib le  
for patho log ica l  changes (Soulsby, 1 965) , a n d  can on  occasions p roduce  c l i n ical  d isease.  
However th is  form of the i nfect ion has not  been reported i n  Tha i land .  

Life cycle  and epidemiology 

Eggs in faeces develop to miraci d ia ,  t he  d eve lopment t ime ma in ly  var ies with the 
temperature between  26 · an d  3o · c  and is  approximately 1 2-21 d ays.  M i rac id ia  swi m in the 
s urround ing  wat e r  and pen etrate through  the poster ior wall of the  m a nt le  cavity of the 
i ntermediate host,  one of various kinds of water snai l  of P lanorbis sp .  Then  m i rac id ia  
t ransform pro g ressively to e longated sporocyst, red iae ,  and then cercar iae.  C e rcariae 
e merge from the snai l  and encyst on  herbage o r  other objects i n  the water, becoming  
m etacercar iae. 

Encystment is complete i n  about 1 0  m in utes  and the new metacercar iae g radua l ly  d arken 
to an a lmost b lack co lour. Such stages rema in  viabl e for about 3 months (Sou lsby, 1 982) . 
U rquhart .e.1Jl! ( 1 987) report t h at after the i n g est ion of encysted metacercar iae with h e rbage,  
d evelopment in  f i n al host  occurs ent irely i n  the  a l imentary t ract. Fo l lowi n g  excystment  i n  the 
duodenum a n d  i leum,  over a period of s ix  weeks the  young f lukes m i g rate forward to the 
forestom achs w h e re they reach maturity. The  p repatent period is  betwee n  7 and  1 0  weeks. 
An outbreak of p a ramphisto m i asis may occur  i n  the d ri e r  months, w h e n  a n i mals are more 
l ike ly to g raze h e rbage i n  wet areas where s n ai ls  have l ived and metacercar iae are e ncysted 
on the p lants. 
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C l i n ical s igns and  pathogenes is  

A l though  t h e re have been  s o m e  contrary views expresse d  (B lood  et al ,  1 983) , the a d u lt 
fo rms i n  the rumen are genera l ly considered to be essent ia l ly  non-pathogen ic  even t h o u g h  
l a rg e n u m bers may b e  p resent .  T h e  c luster o f  paramph istomes there may cause l ocal ized 
loss of rumen papi l lae (So u ls by, 1 982) ,  but i n  genera l  the parasite does not appear  to 
s i g n if icantly l ower productivity. I n  contrast, the i m m at u re form i n  the  abomasu m  and 
d uode num can cause qu ite severe gastroe nte rit is dur ing  d evelopment .  I n  such cases the re 
i s  a foetid d iarrhoea, dehyd rati o n  and loss of p lasma p rote i ns .  Death can occur  in 1 0  to 1 4  
d ays .  

Control and treatment 

M any d iffe rent anthe lm int ics h ave been used for treatment of paramph istomias is ,  but the 
c o m monly used d rugs vary cons iderably i n  the i r  effi cacy a g ainst ad u lt and im mature stages .  
N ic losamide and  oxyclozan i d e  are effective against th is  p arasite and  ava i lab le  i n  Tha i land .  
F o r  the  treatment o f  an outbreak due  to  im mature stages ,  rafoxan ide and n i c lofo lan  a re 
recommended at a dose rate 2-3 t imes the l evel  recommended for fasc io l ias is .  The f luk ic ide ,  
oxyclozanide,  is  effective aga inst adu lt paramph istomes ( U rquhart et al, 1 987 ) .  Contro l  can 
a lso  be achieved by appropriate managem ent proced u res on com merc ia l  l ivestock farms.  
Bu ffalo and catt le  shou ld be ra ised in  areas away from swamps, and local ized areas of water  
s h o u ld be fenced off. Drai n a g e  of  poo ls  o r  swamps, a n d  duck rais i n g  for  control  of the 
i nt e rmediate h ost sna i ls  are appropr iate cont rol  measu res . Howeve r these are d iff i cu lt to  
ach ieve re l iab ly u nder  v i l l age cond it ions.  

C. P rotozoa 

Trypanosoma evans l  

T.evansi  is  a b lood protozoan i n  horses,  cattle ,  buffa lo  and  othe r  spec ies .  I ts  s ize is  1 5-
34 Jl.m in  lengt h  with a wel l  d eve loped undu lat ing  mem brane ,  fre e fl age l l um and s u btermina l  
k i n etop last (Sou lsby, 1 982) . 

C l i n ical signs and pathoge n esis 

M any buffalo and horses i n  Northeast Thai land were stud ied  by the  N E-VR DC and 
widespread evidence was fou n d  of  T.evansi  infect ion .  C l i n ical ly affected buffa lo  s h owed 
c l i n ical  s igns  of  h igh  fever (1 04 ° - 1 06 ° F) i n  acute cases, l etha rgy, marked m uscu la r  we akness 
a n d  lameness,  with watery d i arrhoea,  and conju nctivit is  in some cases.  Without appropr iate 
t reatment death may occu r wi th i n  a few days. D iagnosis  of an acute i nfect ion is  carr ied out 
by d i rect m i c roscopic examination of fresh ly  sta ined b lood smears o r  the  haematocrit 
centrifu gatio n  technique (Wo o ,  1 969) . In ch ron ic  cases, d iagnos is  is  confi rmed by t h i ck and 
t h i n  b lood s m ears on consecut ive days. 

Epidemiology 

T.evansi affects a wide ran g e  of hosts, but i n  Tha i land the horse  and swamp buffa lo  are 
m o st commonly affected .  Catt le  and buffa lo  a re considered to be the main rese rvoi rs of the 
i nfect io n  for equ i nes (Soulsby,  1 982) . The i nfect ion can be transm itted by bit i n g  f l ies ,  for 
i nstance, Taban us spp. ,  Sto m oxys spp. ,  etc. The prevalence of d isease i s  re l at ively h i g h  
whe n  seasonal  condit ions favour  breed ing  o f  t h e  f l ies ,  as a t  t h e  beg i n n i n g  o f  ra iny  season 
from May to A u gust. (L�h r  � 1 986a) repo rted abort ion i n  l ate pregnancy i n  buffa lo ,  caused 
by T.evansi infection. 

Control and treatment 

Control of T .evansi depends on  therapy and  e l im inat ion  of b lood suck ing  fl i es ,  but  i t  is  
rather d ifficu l t  under  v i l lage cond it ions.  Essential ly,  the  t rypanocidal  d ru g s  ava i lab le  now are 
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c urative or  prophylacti c  (Sou lsby, 1 982).  The compounds i n  common use for an imal  
t rypanosomias is  a re as fo l lows: 

1 .  S u ramin  ( N ag anol)  is  g iven as a s i n g l e  d ose of 4 g m/45 kg  i n  the  horse ,  i ntraveno usly.  

2 .  D iminazi n e  acetu rate (Diamid ine ,  B e ren i l) is g iven at  a dose of  7-1 0 m g/kg by 
subcuta n e ous or i ntramuscular in ject io n .  (Th is d ru g  is used on ly  for ep idemio log ical 
study in the NE-VR DC,  not ava i lab le from other sources) . 

3 .  Qu i napyra m i n e  (Antrycide) i s  g iven a s  a 1 0% so lut ion i n  water,  s u b cutaneous ly  at a 
rate of 5 . 0  m g/kg .  lt i s  very effective a g ainst T.evansi .  

D. Ectoparasites 

Sarcoptes scabie i  var. bubal is  (Sarcopt ic  mange m ite) 

Skin d isease m ai n ly occurs in the buffa lo  in the d ry season,  betwee n  F ebruary and Apri l  
each year, espec ia l ly when p laces for wal lowin g  are not ava i lable .  I n  a study of 455 buffa loes 
in 8 v i l lages i n  n o rth-east Thai land,  moderate sarcoptic sk in  les ions were fou n d  in 44% of 
a n imals and severe les ions i n  2% (Lt5hr et a l ,  1 986b).  

C l i n ical s igns a n d  pathoge n es is  

The sarcoptic m ite causes pruritus as  i t  tu n n els through  the sk in  sucki n g  lymph .  l t  may 
a lso  feed on yo u n g  epidermal  ce l ls ,  and as a result  produces marked i rritatio n ,  wh ich causes 
extre me itch i n g .  Th is  may adversely affect the  condit ion of an imals .  Affected areas become 
i nf lamed , and serum exudes and dries on the  sk in surface to form crusts .  The sk in  may be 
m uch th icke ned and  wrink led .  Hair  loss may a lso occ u r. Sometimes the  b uffa l o  co nstantly 
rubs against fe n c es,  poles, o r  trees that may s e rve as a scratch ing post.  I nfect ion is  sp read 
ma in ly by contact. I n  this way wander ing la rvae, nymphs and ferti l ized young  females are 
t ransferred between an imals .  Once wate r for wal lowing is avai lab le ,  n atura l  control  m i n i m izes 
the problems,  a n d  les ions m ay heal spontaneously at the beg i n n i n g  of the rainy season .  

Psoropt ic  man g e  can  a lso  be seen i n  some cases, occurri ng  on  the  head  (espec ia l ly  the  
e ars) and  the withers. 

Co ntrol and Treatment 

Effective treat ment is essent ia l  to reduce i rr itat ion as qu ickly as poss ib le .  I nd iv idua l  cases 
are treated with acaric idal  so lut ion appl ied by spray ing ,  spong i n g  or d i p pi n g .  D ipp i n g  is  the 
m ost thorou g h  m ethod of  appl ication for large g roups of  an imals .  The re a re several k ind of 
acaricides ava i l ab le  for treatment of sarcopt ic mange in the  buffa lo ,  i n c l u d i n g the fo l lowi n g .  

1 .  Su lphu r  l t  i s  one of the  oldest mi t ic ida l  drugs and  i s  a harmless remedy for  mange  
treatment. Su lphur  is s t i l l  used because i t  is  cheaper than  others and  q u ite  effective a g ai nst 
mange.  Lime-s u lphur  so lut ion is  d i luted 1 :40 with warm water and app l i e d  as a d ip  or  wash .  
Treatment is  repeated at  1 0- 1 2 days i ntervals .  Because i t  i s  of  very l ow toxicity, there are  no 
dangers associated with frequent app l i cation  of l ime-su lphur  (Georg i ,  1 985 ) .  
2 .  Lindane Appl ied a t  a concentration of 0 .01 6-0.03% in water as a wash ,  sp ray o r  d ip  
to  control m ites,  l ice  and t icks .  Treatment s h ou ld  be repeated on two o r  t h ree  occas ions  at 
an interval of 1 0- 1 4  days. Repeat treatment is necessary to k i l l  l a rvae h atch ing  from e g gs 
(Soulsby, 1 982) .  
3 .  Asuntol (Cou maphos) A wettable d ru g  powde r  used at work i n g  strength of 0 .05%. 
4. Dursban (Ch lorpyriph os) Appl ied as a so lut ion at 0 .05% active i n g red ient. 

P revention 

Supportive m e asures inc lude  improved n utr it ion and good hyg iene .  P e ns and  a l l  other 
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infect e d  s ites shou ld  b e  c leaned out and d is i nfected by spraying with l i n d a n e  so l u t ion ,  l i m e­
su lphu r  d ip  or organophosp hate and left un used for  2 weeks (Sou lsby, 1 9 82) . Where the  
chem i cal  compounds  are  not  avai lab le ,  l ime-s u l p h u r  d ip  contain i n g  1 .5% po lysu lph ide  
su lphur  m ay be  appl i e d  as  a spray by  means  of a brush .  

Haem atopi nus  t u b e r c u latus  (B lood suck ing l ice) 

H .t u bercu latus is  the o l d  wo rld louse of water  buffa lo . These sucki ng  l ice are u s u al ly large,  
up to 5 mm, with s m a l l ,  poi nted head and term ina l  m outh parts. Louse e g gs are g lued onto 
ha i rs and are eas i ly s e e n  when heavy infestat ion  develops.  Louse transm iss ion  usua l ly  
occurs by d i rect contact .  

C l i n ica l  s igns and path ogenesis 

Ped icu losis is man ifested by pru ritus and derm al irr itat ion which cause a n n oyance and 
d isturbed feed ing .  In the you ng  ca l f ,  extrem e  i n festat ion with suck i n g  l i ce  can cause 
anae m i a  or loss of co n d it ion .  The an imal  may develop unthrifti ness,  and wi l l  rub agai nst 
fe nces to re l ieve the p ru rit is .  As a result ,  wo u n d s  and second ary i nfect ions  m ay d evelop 
(G riff i ths ,  1 978) . 

Control  and treatment  

Louse  control requ i res  d i rect derma l  appl i cat ion o f  insect ic ides as  fol l ows: 

1 .  Coumaphos 0 . 1 25% suspens ion 
2 .  Sevin 0 . 5% s u spens ion 

Sprayi n g  or d ippi n g  s h o u l d  be thorough .  Usua l ly  2 treatments 2 weeks apart wi l l  e radicate 
l ice .  D ipp ing ,  howeve r, is mo re depe ndable than  sprayi ng  (Sou lsby, 1 982) .  

Booph i l u s  m ic ropl u s  

B . m icropl us is a one  host t ick which transmits babesiosis and a lso causes severe loss of  
p rod u ct ion in  catt le .  

Life cycle and epi d e m io logy 

After  engorg i n g  on  t h e  host the female lays several  thousand eggs  on the  g round  ben eath 
ve g etation  over a per iod of up to s i x  weeks. The e g gs hatch in  1 4- 1 46 d ays,  depend ing  on 
condi t ions ,  and u nfe d l a rvae can s u rv ive up to 20 weeks (Sou lsby, 1 982) . The larvae ( "seed­
t icks")  are very act ive and cl imb onto the g rass to reach a pass i n g  host. O n ce on a host the 
larvae  e n gorge,  m o u l t  to nymphs wh ich feed and m o u lt to adu lts which fe ed  i n  turn before 
d rop p i n g  off the host. Copu lat ion occurs on the a n i ma l .  Ticks are m ost n u m e rous  on exotic 
catt le  breeds and t h e i r  crosses;  n ative catt le  are resistant to t icks and carry few. I n  
Northeast Tha i land B . m icropl us  occurs a l l  year round but n u m bers i ncrease in  the wet 
season .  

C l i n i cal s igns and path ogenesis  

With a heavy infestat i on ,  an imals become rest less  and i rritated .  Most a n i m a l s  to lerate a 
few t i cks,  especial ly Zebu catt le .  If the  t i cks are present in  large n u mbers ,  s evere anaemia  
usua l ly  occurs. I f  a n i m als are not  resistant to Babes ia  spp. ,  trans missio n  of p i rop lasmosis 
m ay k i l l  the an imal rap id ly  due  to the  haem olyt ic a naemia. 

The most suscept i b l e  an imals to Babesia i n  Th a i land are n ewly i m ported catt le .  The 
i n d i g enous breeds a n d  local Zebu cross breed catt l e  to lerate B .m icropl u s  a n d  s h ow very low 
leve l s  of infestat ion .  
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Contro l  a n d  treatment 

When o n l y  a few t icks a re present on  an an imal ,  they  may be rem oved by h a n d .  I n  the  
case of h eavy i nfestat i o n ,  where t icks  attack most  parts of  the  bodies of the  a n i m als ,  
treatment h as to be app l i e d  regu l arly to the whole body and the  whole  herd .  lt may be 
conducted  by d ipp ing  the an imals i n  a tank conta i n i n g  an aqueous so lut ion  or suspens ion  
of  acar ic i d e .  Spray ing  m ay be  uti l i sed with the  same acar ic ides.  

For sm a l l ho lders in  Tha i land ,  they may use a portab le sprayer fi l l ed  with acar ic i d e  s o l ut ion .  
An imals a re led i nto a l o n g  narrow bamboo race, then s ystematic sp rayi ng  covers th e whole  
body s u rface of  each an im al .  Acar ic ides of  cho ice in  p resent use in  Tha i land are as fo l lows: 

Asuntol  (Coumaphos) as a wettable d rug  powder  at an effective stren gth of 0 .05%. 
Dursban (chlorpyrifos) app l ied  as a so lution at 0 .05%. active i n g re d ient. 

B it ing fl i e s  

The  oth e r  ectoparas ites which are widely d istri buted t h rough the area o f  a n i m a l  ra i s i n g  are 
b it i ng  f l i es  such as Sto m oxys calcitrans ,  Tabanus spp .  and H ippobosca spp.  The o l d  world 
screw worm fly, Chryso mya bezziana,  a lso commonly attacks wounds on an ima ls .  

Importan ce to ru min ants 

P rod u ct ion  losses are d u e  to pri n cipa l ly  to annoyance and blood loss and may a lso  s e rve 
as a mechan ical vecto r fo r anth rax, trypanosomias is  etc .  

MAJOR PARAS ITIC D ISEASES I N  N O RTH-EAST THAILAND 

Ascar ias is  and Strongyl oidosis 

Duri n g  i nvest igat ion of he lm inth ias is  i n  you n g  catt l e  and buffa lo  i n  Northeast Tha i land 
betwee n  1 981 and 1 983 ,  infect ion rates in  buffa lo  calves under  6 months of age with 
Toxocara vitulorum and Stongylo ides papi l losus of 49% and 58% respective ly were reported 
(L6hr, 1 982;  HC>rchner  et a l ,  1 986:  Sr ik itjakarn et a l 1 98 7 ) .  The overa l l  mortal ity rate in buffa lo  
calves in  the f irst s ix  m o nths of  l ife h as been rep o rted as 30-35% mai n ly d u e  to m i lk­
trans m itted T.vitu lorum a n d  S.papi l losus (Lohr, 1 982,  1 984b, 1 985) .  

S rik itjakarn et  al ( 1 987)  reported that the  percentage  of an imals wh ich  were excret i n g  eggs  
o f  the rou n dworms S .papi l losus and T.vitu lorum were as h igh  as 85% and 58% respectively,  
dur ing  the f i rst three m o nths of age. T.vitu lorum i nfect ion in native catt le  (and even i n  
crossbred calves) i s  g e n eral ly not assoc iated with s e ri o us c l in ica l  s i g ns .  H oweve r, i n  buffa lo  
calves, ascarids are c o m monly associ ated wi th  severe c l in ica l  s i g ns and  d e ath (G riff ith,  
1 974) . 

The f i rst d etecti on of T.vitulorum e ggs  i n  buffalo  calves varies fro m 2 1 -26 d ays of a g e  with 
an average of 23.5 days,  whereas the f i rst detect ion  of S.papi l losus eggs  var ies from 5-9 
days of age  with an averag e  of 7 days. The g reatest n u m be rs of S.papi l losus and  T.v i tulorum 
eggs  w e re found i n  buffalo ca lves aged 40 and 50  d ays respectively (Sukhapesna ,  1 978) . 
Muan g u a i  !tl.Al ( 1 980) s tud i ed variat ion i n  the number  of nematode eggs  i n  buffalo calves i n  
Tha i l and  and found  the  average p repatent per iod o f  T.vitulorum and S .papi l losus  was 24 and 
14 days respective ly. 

Yutisr i ,  ( 1 978,  1 980) reported that buffalo calves i n  the central and northeastern part of 
Tha i land were found  to h ave a prevalence of 88% for T.vitu lorum i nfect ion betw e e n  20 and 
75 days of age,  and 92% for  S .papi l losus i nfect ion  at 8-1 1 9  d ays of age .  Larvae of 
S.papi l losus were detected in the m i l k  of buffalo  cows at 5-1 5  d ays after calvi n g .  
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From t h e  age-specif ic prevalence of Toxocara and Strongyloides e g g s  it wou l d  appear  that 
the best t ime for anthe lmint ic  treatm ent wou ld  be when calves a re 3 and  6 weeks of age 
i nstead of  3 and 1 0  weeks ,  and th is  h as been confirmed by an e p i d e m io log ica l  study (S r ik it­
jakarn , 1 986; H6rc h n er  et a l ,  1 988 ) .  This s tudy revealed that some calves treated in  
accord a n ce with the i n it ia l  recommen d at ion ,  a t  3 and  1 0  weeks, d ied  shortly after  the second 
t reatm e nt .  Th is  i n d icated that the e arly treatment of calves at  th ree weeks of age  i s  cr it ical  
and that s u bsequent  treatment at ten weeks of age is al ready too l ate.  lt wou l d  appear that 
adm i n ister ing the  second treatment at s ix  weeks of age  wo u l d  be m ore benef ic ia l  than 
treatm e nt  at  the tenth week as f i rst recommended . The treatment of ca lves at  3 weeks of age 
removes most of  t h e  worms derived from the colostrum before they matu re.  The second 
treatment  at  6 weeks removes any s u rvivin g  or  later  develop ing  worms.  Srik itj akarn et a l  
( 1 987)  concluded t h at the t iming of the  f i rst treatment at  three weeks post-pa rt u m  i s  cr i t ica l ,  
and that the secon d  treatment sh ou ld  fol low three weeks late r  for g reater  effect. They 
s u g gested further advantages may be ga ined by i ncreas ing  the doses of anthe lm int ic  used 
to 240 mg of  p iperazi n e  citrate and 80  mg of th iabendazole per  k i l o g ram bodywei g ht.  

Fas c io l i as is  

The m o st important parasitic d isease i n  adul t  catt le  and buffa lo is  fasc io l ias is ,  which causes 
severe economic loss throughout Northeast Th a i land (Dissamarn , 1 96 1 , 1 955;  Usanakornkul  
et a l ,  1 980 ;  L6hr ,  1 982) .  

D issamarn ( 1 955) reported the i nfection p reva lence of  fascio l i as is i n  buffa lo  and cattle i n  
Bangkok  s laug hterh ouses was 30%. The parasito logy d ivis ion o f  the  Department of Livestock 
Deve lop ment also reported i n  1 964 that the i nfect ion rate had i nc reased to 42%, and the 
econo m i c  loss from fascio l ias is  i n  buffa lo and cattle was assessed at n ot less than 1 00 
m i l l i on  B aht. 

Wongson gsarn et a l  ( 1 967) reported that a f ie ld  s u rvey on  parasite p rob lems in catt le  and 
buffa l o  was carried out  in several northeastern v i l lages by veter ina ry i nvest igators from the 
Department of  Livestock Deve lopme nt.  The resu lts from faecal exami nati on  of  1 359 catt le  
and 2065 buffalo  s h owed the preva l e nce of  rumen f lukes (Paramph isto m u m  spp.) i nfect ion 
i n  catt l e  and buffal o  was 50% and 65%, and the prevalence of l iver  f luke (Fasc io la  giqantica) 
infectio n  in catt le  and  buffa lo was 9% and 1 5% respectively. 

A m o re recent i nvestigation revealed that the average preva le nce of Fasc io la  gigant ica 
i nfect ion  i n  th is  reg i on  was over 25% in  buffa lo  and 1 5% in  catt le ,  for an ima ls  up  to 6 months 
of  age  ( H 6rch ner  et a l ,  1 986) . I nfect ion rate var ied conside rably between v i l lages,  howeve r,  
from 0-85%. Viboolyavatana ( 1 98 1 ) reported that Lymnaea auri c u l a ri a  ru biqinosa,  an aquat ic  
sna i l ,  i s  cons idered to be the i nterm ed iate host of F .qigantica i n  Tha i land and ne ighbour ing  
cou ntrie s .  

M ost fasc io l ic ides avai lable on  the  Tha i  market h ave an efficacy o f  over 90% but  a re  on ly  
effective agai nst t h e  b i l e  d uct stages o f  f luke and c learance of parenchyma!  sta g es is  
m i n i m a l ;  as a resu l t  l iver f luke eggs usual ly re-appear i n  the faeces of  t reated an imals with i n  
a few weeks o f  treatment. Therefore, a prophylactic program des igned  t o  prevent the  
reappearance of fl u ke  eg gs i n  the faeces and prevent i nfect ion of the  s na i l  i ntermed iate host  
wou l d  requi re an i mpractical number  of annual treatments. I n  p racti ce ,  one  or  two ann ua l  
treatm e nts are g iven at  the t ime of i nc reas ing  n u m ber of  adu lt fl ukes .  Armour  ( 1 983) advised 
that In temperate zones, where adu lt f lukes (F .hepatica) are known to accum u l ate d u r ing the  
winter  a n d  early spri n g ,  the  recommended t imes for l iver f luke  treatm ent are  December and 
Apr i l  I n  endemic  areas or a s ing le  treatment i n  January o r  February. 

Dur ing  1 982-1 984,  the ep idemio logy of F.gigantica and i ts  i ntermed iate h ost in  Tha i land 
was a lso stud ied to determine  the p referred habitat of  the i ntermed iate host ,  and  to ascertain 
possib le  seasonal  changes which m i ght  affect d evelopment of F.gigant ica and  i ts cercari a !  
sta g es i n  the snai l .  The sna i l  popu lat ion notably i ncreased betwee n  December and  May 
each year  under f ie ld condit ions,  because at the  end of  the rainy  season and  thro u g h  the  d ry 
season is the favou rable developme nt period for the  sna i l .  The h i g h est  i nc idence of i nfected 
snai ls  occurred between December and February. This means the sna i l s  were i nvaded by 
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m i rac id ia  from the end  of September (HC>rchner !tl.....ru. 1 988). The l iver  f luke i nfect ion of 
an imals in n o rtheast Tha i land can be fou n d  throughout the  year, but the  peak of i nc idence 
is i n  Septem ber, and is a consequence of the p eak of cercaria!  i nfected sna i ls d u ri ng  
December to  M ay. The la rval deve lopment  per iod (from mirac id i u m  to  cercar ia) requ i res 
about 45 d ays before Decem ber, so if the an ima l  is treated at the b e g i n n i n g  of September 
with an effect ive d ru g  agai nst adult  f lukes,  the i nfection of  Lym naea sna i l  shou ld  be 
p revented , a n d  the i nfect ion cycle of F.gigantica. wou l d  be interrupted .  

Sr ikitjakarn ( 1 986) showed that with strateg ic  treatment against F.gigant ica the  percentage 
of the cercaria!  i nfected snai ls was re markably red uced from 30% at the  be g i n n i n g  of 
treatment to  5% and 1 %  3 and 4 months l ater  respective ly. A s ing le  treatment of a l l  Fascio la  
spp.  i nfected an imals  once a year  at  the  beg inn ing  of  Septem ber causes a la rge red u ct ion 
of cercar ia !  i nfected snai ls  du ring  the fo l lowing season .  Therefore,  it cons iderably reduces 
the re infect i o n  of snai ls ,  and  if carried  out regu larly once a year fo r a se ries of years, would 
result  i n  a major reduct ion  of infect ion l evels ,  comparab le  to that ach ieved i n  oth e r  cou ntries 
with very d ifferent c l i mat i c  condit ions (HC>rchner et al ,  1 988) .  

lt wou ld  g ive  the best therapeutic effect i f  a second treatment was carr ied out at  the  end 
of  d ry season i n  Apri l ,  when most f lukes have matured ; and  espec ia l ly  because by that t ime 
the condi t ion of most an i mals is at  i ts  wo rst, due to the  cumulative effect of successive 
months of starvat ion compounding the effects of the  parasit ism. Because f lukes lower  feed 
convers ion eff ic iency, i mprovement of the feed ing  of an imals infected with Fascio la  spp. wi l l  
not  g ive as g ood a resu l t  as it shou ld ,  un less the l iver fl uke p robl e m  is contro l led  at  the 
same t ime ( Morris, 1 979a) . 

The perfect control p ro g ram for fascio l i as is  shou ld  cons ider  a lso sna i l  populat ion contro l .  
At the p resent  t ime use of mol luscici des is usual ly impractical u n d e r  v i l l age  cond it ions due  
to the  l a r ge  body  o f  water  i nvolved and the i r  possible effect on  f ish and  other l i fe. 

R EASONS FOR P ROMOTI O N  OF PARASITE CONTR O L  IN V ILLAG E S  

Basic An i ma l  Health Service Objectives 

Most farme rs have never  taken any k ind of  p reventive measures ,  nor sought veterin ary 
advice except in  some cases after an outbreak of d isease has occurre d .  Farm e r  interest i n  
and  basic k n owl edge o f  parasitism were both very low due to l ack  o f  effective extension 
effort and i rre gu lar contact with veter in ary services. DeBoer ( 1 972)  m e nt ioned that an imal  
health techn ology is g en eral ly unava i lab le  at  the v i l lage l evel .  Vacc ines are ava i lab le  fro m 
the P LO,  but  local knowledge on when o r  how to admin ister them is  l ack i n g .  The normal 
pattern is o n e  visit  per  year by the local  veteri nary off icer, and only a widespread outbreak 
of a fatal d is e ase brin gs add itional  visits. 

The veter ina ry service i nfrastructure a n d  othe r  forms of governm ent ass istance are too 
sparse for farmers to be able to call for veteri nary he lp  whenever they really need it. Lon g  
d istances to  t h e  nearest chemist's s h o p ,  a n d  t h e  remarkably h i g h  costs f o r  s i m p l e  modern 
drugs aggravate the situation .  Th us a n ew approach to so lving an imal  h ealth p ro blems i n  the 
vi l l ages was c learly needed.  

Moreover the  exper ience and knowledge of v i l l age  farme rs of d isease contro l and 
prevent ion is a lso spars e  o r  virtua l ly  n on-existent. Very often trad it iona l  and  superstit ious 
cures have been used on s ick animals. The occas iona l  d istri butio n  of d rugs free of  charge 
to the  v i l l agers throu g h  representatives of the DLD is u n l ikely to have any long term benefit 
or  to contribute s ign if icant ly towards i m provement of health and product ion .  

I n  order t o  s olve an ima l  health p rob lems in  ru ral areas ,  the ideal approach wou ld  seem to 
be to place the farme r  i nto a situat io n  where he  can help himself in solvin g  h is  l ivestock 
health proble ms. Therefore it was considered after  an eva luat ion  of the  situat io n  that 
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p ro g ress towards contro l l i ng  the m ost important d iseases, n otably i nternal  p a ras ites i n  
ca lves a n d  ad u lt an imals ,  woul d  req u i re the deve lopment of a se rvice based f i rmly  i n  the 
v i l lages themselves. 

Requ i re m ent for I mpl e m entat ion of  the Basic Animal  Health S e rvice 

The hypothesis was t h at th is cou ld  be achieved if: 

1 .  The govern ment could p rovide drugs constantly as cheaply as poss ib le  for sa le to 
farmers i n  the i r  v i l lages.  

2.  The farmer rece ived extens ion services from trained fe l low farmers,  termed "vi l lage 
keyman", who would teach farmers about  the benefit f rom use of these drugs ,  and 
supervise treat ment of  an imals .  



CHAPTER TWO 

STRUCTURE AND METHOD OF O PERATION OF THE PARASITE CONTROL 

PROGRAM 

I NTRODUCTI O N  

I n it ia l  work on the  h ealth a n d  produ ctiv ity o f  swam p  buffa lo and catt le  carri ed out under  
the Thai-German An ima l  H ealth P roject, as  descr ibed i n  C h apter 1 ,  demonstrated that i nternal 
paras i t ism was a majo r  factor in calf mortality and also in loweri n g  body we ight o f  adu lt 
an imals .  Toxocara v itu loru m  and Strongyl oides papi l losus  were shown to be the ma in  factors 
in  the calf  mortal i ty,  and  Fascio la gigant ica in  the deb i l itat ing effects on  adu lt a n i m als ,  wh ich 
in some cases caused death .  

Ep idemio log ical  stud i e s  had shown the  feas ib i l ity of  control of  both prob lems,  but v i l lage 
farme rs l acked both the  k n owledge of the  parasite p ro blem to e nable them to take act ion ,  
and a read i ly ava i lab le  source of effective drugs to carry out treatment at  the 
ep ide m i o l o g i cal ly approp r iate t imes.  lt was a lso c lear that the exist i n g  veter inary 
in frastructure could not be  stretched to p rovid e  these services i n  addi t ion to the i r  ex isti ng  
funct ions .  

lt was conc luded that t h e  solut ion lay  in a cooperative fo rm of  an i mal d isease control ,  
whereby vol u nteer farmers were g iven e leme ntary trai n i ng  i n  the ep idem io logy and control 
of these i mportant paras ites,  and supp l ied  with d ru g s  which they cou ld  d ispense to  treat 
an imals be long ing  to farmers i n  the i r  own and nearby vi l lages. They would thus act as 
extens ion agents o n  be h al f  of the OLD,  and as d istri butors for su i table effective d ru g s .  They 
would be m otivated to carry out the i r  role by rece iv in g a percentage of the reta i l  p rice of 
each dose of drug they so l d .  

The  p roposed p rog ra m was termed the  "farmer se lf-help worm control p ro g ram " ,  which 
was e nvisaged to be the  core of a broader " basic an i mal health serv ice"  wh ich would be 
operated by v i l lage farme rs tra ined as program " keymen " .  They wou l d  carry out  their  
funct ions u n der the g u i da n ce of vete r inary staff of the  OLD, with d rugs  bei n g  supp l ied  down 
through  the veter inary h i e rarchy to the keyman, and payment be i n g  sent back up th ro u g h the 
same h i e rarchy. The f i rst step i n  adopti n g  th is  approach was,  h owever, cons idered to be a 
smal l  sca le  p i lot project i n  which the feas ib i l ity of the approach was tested i n  a l i m i ted area 
before w i d er  adopt ion was attempted.  

FAR M E R  SELF- H E LP WO R M  CONTROL PROG RAM - TH E  P I LOT P R O G RAM 

Th erefore such a p i l ot program was d eve loped i n  20 v i l lages of 4 provinces 
(Ubo n rachathanee,  Sakonakorn , Loei and S u ri n) for a two year period in 1 983- 1 984.  Th is  
provided a s u itable test  g roup on which to evaluate farmer i nterest i n  the p ro g ram.  

The p u rposes of the  p i l ot p rogram were to  f ind out  i f  the farmer is  interested i n  contro l l i n g  
worm problems i n  h is  l i ve stock. l t  a l s o  tested whether  he  is p repared and a b l e  to pay for 
drugs made ava i lab le  i n  h is own v i l l age  at a price wh ich  just covers essent ia l  costs, if he  also 
receives extension serv ices promot i ng  the scheme from his vi l l age  keym an.  For t h i s  p i lot 
study, f ive v i l lages were s e lected from each of fou r  p rovinces with a total of 1 87 4 farmers 
who kept buffa lo and catt le .  These farmers owne d  8304 an imals  a bove 1 8  months o ld .  
D iscussi o n s  were he ld  i n  t h e  v i l lages and  farm e rs s u bsequently se lected one  keyman i n  each 
of  the  20 v i l lages.  

The v i l l age  keymen were tra ined by veteri nary officers from the N E-VDRC in the fo l lowin g  
s u bjects: 



1 .  Basic knowledge of the  hea lth problems caused by h e l m i nth ias is .  
2 .  Pr inc ip les of parasite control  and p revent ion 
3 .  Use of  forms for  s imp le  accountancy to  m o n itor drug use .  

1 8  

The k eyman , at t h at t ime,  was v is i ted at least every two months by vete r inary i nvest igators 
of the  N o rtheast Vete ri nary Research  and Diag nost ic Ce ntre. Keyme n  accou nted to the 
veter i n a rian for d ru g s  sold and stock rema in ing ,  and were paid 1 0% comm iss ion o n  d ru g  
sa les t h ey had m a d e  s i nce t h e  l ast v is i t .  

Th e resu lts of the  Worm Control  Farmer Self-He lp  Program a re tabu lated bel ow: 

N u m b e r  of p rovin ces 
N u m b er (pe rcentage of  total) of  far mers 
who p a rt ic ipated o n e  o r  more t imes 
(47%) 

N u m b e r  of calves born 

N u m b e r (percentage of total) of  calves 
treated at 3 weeks 
(60%) 

N u m be r(percentage of tota l) of calves 
treated at 7 weeks 
(47%) 

N u m b e r (percentage of tota l)  of an im als 
t re ated for l iver f luke 
( 1 6%) 

1 st year  

4 

839/ 1 865 (45%) 

930 

499/924 (54%) 

355/934 (38%) 

1 1 60/8286 ( 1 4%) 

2nd year 

2 

43 7/930 

875 

205/342 

1 6 1 /343 

578/3613  

The resu lts o f  the  p i lot pro g ram p roved that a s u bsta nt ia l  proport ion  o f  the  farmers care 
for the hea lth of t h e i r  animals and that they a re p repared to pay fo r d rugs ,  if they can buy 
them c h eaply i n  the i r  v i l lages and i f  they receive relevant exte n s i o n  se rvices (Lo h r  et a l ,  
1 984b) .  Motivated by the posit ive resu lts and publ i c  i nterest, p roposals for large scale 
i m p l e me ntat ion were submitted to and  accepted by the Thai  gove rnment .  From 1 984 onward 
the p ro g ram was i nt rod uced prog ressively in  seven provi nces. 

O P E RATIO N  OF THE EXPAN D E D  SCH E M E  COVE R I N G  ADDITIONAL P R OV I N C E S  

B e cause t h e  first year resu lts were bette r than  expected a n d  st imu lated g reat p u bl i c  
i nterest,  they were s u bmitted t o  the  Tha i  gove rnment, together w i th  p roposals fo r l a rge  scale 
i m p l e m e ntat ion of  th is  prog ram.  l t  was pointed out that the program is  based on  the 
fo l lowin g  pr inc ip les:  

1 .  Farme rs can help themselves in  p rovid ing  an ima l  health care and askin g  t rai ned keymen 
for  e xtens ion s e rvices with respect to parasite contro l  measures.  A revolvi n g  fund 
provides financ ia l  back ing  fo r cont inued d ru g  p u rchases and e n su res constant d ru g  supply 
in  v i l lages.  

2 .  The farmer can buy drugs at any t ime and have h is an imals i nj e cted for l iver f luke at a very 
low cost. The program i s  n ot p rofit-maki n g ,  but  covers costs. 

3 .  The farmer receives extens ion se rvices from his v i l lage keyman,  who is se lected by 
v i l l agers.  

4. A chain of  i n cent ives from t h e  P LOs down to the  v i l lage keyman is  bu i lt i n  and  shou ld  
a lso  m i n imise t h e  risk o f  loss  o f  d ru gs and to m otivate part ic ipants to commit  t ime and  
effort to the p ro g ra m.  
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5 .  The fi nanc ia l  s upport of the program is a revolv ing fund ad m i n istered by t h e  Department 
of Livestock D evelopment i n  Bangkok with a sub-centre in  the  R e g i o n .  

Funds to purchase t h e  or ig ina l  d r u g  supply  were p rovided by the  Fede ra l  Repub l ic  of 
G e rm any, but t h e  fund has subsequently been mainta ined out of i ncome from drug  sa les,  
returned by key m e n  to the revolvin g  fund th rough  the h ierarchy of  the  Department of  
Livestock Deve l opment. 

Advantages of the pro g ram are:  

1 .  Losses i n  l ivestock p roduct ion fro m poor  a n i mal  health can be red uced  at farm and 
nat ional  level .  

2 .  The Department  of Livestock Development  establ ishes permanent access t o  even very 
remote v i l l ages ,  thus a l lowi n g  addit iona l  l ivestock imp rovement  m easures to be 
imp lemented.  N o  add it ional  g overn ment staff are needed.  

3 .  The govern m e n t  i ncu rs m in ima l  extra costs for admin istrat ion .  

4. The program e n ables the  farmer to he lp  h i mself  i ndependently i n  so lv i n g  h is an ima l  
health p robl e m s  over the long  term. S ince  he  pays fo r  the  d rugs ,  h e  w i l l  be  mot ivated 
to use them effective ly. 

5 .  lt ensures that effective d rugs  are always ava i lab le  at the v i l l age l eve l at a cheap pr ice .  

6.  Farmers can p u rchase d ru gs f rom the key m e n  on cred it if necessary for  a p e riod ,  i nstead 
of payin g  cas h .  

After deve lopm ent proved successfu l i n  t h e  fi rst two provi nces,  a p roposal  t o  e n large the 
scheme was accepted and the program was progressively introd uced in  fu rther  p rovinces.  
By  1 988 seven p rovi nces of  the 1 7  in  the no rth-east were part ic ipat i ng .  

MANAG E M E NT O F PARASITE CONTRO L  FAR M E R  S E LF- H E LP P R O G RAM 

C riter ia  for Area Se l ect ion 

I n it ial  se lecti o n  of provi nces i n  which to cond uct the p rog ram was based o n  these issues:  

1 .  lt was decided that the pro g ram should be conducted in  areas of h i g h  p reva lence and 
i ncidence of h e l m i nthiasis i n  buffa lo and catt le  calves, and of fasc io l ias is  i n  adu lt buffa lo 
and catt le .  The v i l lages with a high d ensi ty of farmers and an ima ls  cou ld  be expected to 
benefit most from the estab l ishment of this scheme.  

2 .  To achieve t h e  g oals of the scheme,  active part ic ipat ion of  the  P LO and  DLO are i m portant 
requirements .  The scheme, therefore, shou ld  be expanded in p rovi n ces where the 
farmers h ave been most supportive and most  i nterested to the  scheme,  and vete r inary 
staff i n  the area h ave been enthusiastic. 

3.  The program wi l l  be most useful to farme rs located i n  remote areas far from any offic ia l  
veter inary extens ion services. 

Criteria for Keym a n Selection 

lt was also dec ided that: 

1 .  The keyman s ho u ld be a male  betwee n  20 a n d  50 years of age .  Those who  are too youn g  
wi l l  be u nacceptable and u nknown to farmers ,  whi l e  a farm er  whose a g e  i s  over 5 0  years 
m ight be  i n act ive and too o ld  to perform the  extens ion service i n  v i l l ages .  

2 .  The keyman s hou ld  be a permanent res i d e nt i n  that v i l l age ,  so that the  n e i g h bo u ri n g  
v i l lagers wi l l  trust h im .  
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3. H e  must be ab le  to  read and write, and must vo lunteer to  part ic ipate i n  t h e  scheme.  

4. Two farmers shou ld  be se lected from v i l l agers in  each  Tumbon 1 to be�o m e  keyme n  i n  that 
a rea.  They wou l d  work under  the  supervis ion  of the Tu mbon counc i ls  a n d  the  D LOs, with 
respect to the i r  i n d iv idual  performance and responsib i l it ies.  

5.  The best keyma n  wi l l  be one who is  able to t ransfer ideas o r  knowledge  o bta ined from his 
t ra in ing to enco u rage  farmers to use the  m o d e rn parasite control meth ods .  

Revolv ing F u n d  O rgan izat ion and Funct ions 

The revolvi n g  fu n d  admin istrat ion is  based at the  Department's Headquarters ,  ass isted by 
the N E-VRDC. lt h as the fol lowi n g  respons ib i l i t ies :  

1 .  T imely pu rchase of d rugs,  syri n g es and n e e d l es; 

2 .  Ca lcu lat ion and off ic ia l  posti n g  of drug pr ices;  

3 .  Des i g n ,  p ri nti n g  and  supply of a l l  de l ivery and receipt accou ntancy, book lets, p rice 
p osters ,  gu ide l eafl ets and shou l der bags (keyman's d rug  conta ine r) ;  

4 .  T h e  organizati o n  a n d  co-ord i n at ion o f  trai n i n g  a n d  refresher  t ra i n i n g  f o r  keym en,  
extension work a n d  supp ly  of  d rugs v ia  p rovin c ial  and d istr ict author it ies .  

Drug S uppl i e s  a n d  I n centives 

The main d ru g  stock is held in  the  OLD which suppl ies p roducts d i rectly to the  P LOs.  The 
PLOs supply the d ru g s  to the i r  DLOs who supp ly the  keym en .  At l east every two months ,  or 
wh e n  the  keyman 's  d ru g  stock is  n early exhauste d ,  he contacts the DLO and receives a new 
supply.  Farmers t h e refore purchase drugs d i rectly from the keymen ;  1 3% of d rug  sa le 
income is reta ined by the keymen as an incentive to actively promote the  p rogram,  whi le  the  
rem ain ing  8 7% of m oney from d ru g  sa les  is  forwarded to the DLO .  

W h e n  t h e  DLO's d r u g  stock i s  n early exhausted or every month,  he reports a n d  accou nts 
to the PLO and rece ives new supp l ies .  Then ,  he wi l l  offi c ia l ly receive for h i msel f  from the 
P LO 3% of  the s u m  h e  has  acco u nted for. This 3% covers the DLO's r isk  of operat iona l  loss  
of  d rugs  and p rov ides  a smal l  i ncentive paym ent for  h is  work. 

The PLO pays t h e  money i nto the specia l  account at the bank of the P rovinci al 
Ad m in i strat ion ,  f rom where the money is passe d  to the revolvin g  fund ad m in i strat ion  i n  the  
Department of Livestock Development Headquarters i n  Bangkok .  Then h e  w i l l  rece ive from 
the fund admin istrat ion  2% of the money he  h as accounted for to cover h i s  r isk and as an 
incent ive.  

1 A Tumbon is  a s m a l l  ru ral su b-d istr ict comprised of approximately 5-1 5 v i l l ages  with the 
n u m ber  of 1 000-4000 buffa lo and catt le ,  admin istered by "Gum n u n "  who i s  s e l ected by 
fam i l i es from vi l l age  headmen in  that part icu lar  area. The Gumnun 's  house i s  k n own as the  
Tumbon's off ice. 

2 The Tumbon counc i l  is  a work i n g  g roup of peop le  supervised by the G u m nu n ,  and 
inc ludes al l  v i l lage head men.  The op in ions of the counc i l  on vi l l age  and T u m b o n  m atters 
represent those of farme rs i n  that area. 
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EXTE NSION ACTIVITI ES  

Tra in ing Program for DLOs and Keyma n  

O n e  day t ra in ing  cou rs es for DLOs we re no rmal ly conducted i n  October  b y  t h e  staff of 
N EVRDC and  DLD. Th ese courses d e alt with the p ri n c ip les underlyi n g  the new c o ncept of 
the  Wo rm Control Farme r  Self  He lp  Scheme and p rov ided  trai n i n g  on h ow to o rgan ise  d ru g  
supp l ies t o  keymen t h ro u g h  t h e  revo lv ing fund a n d  o n  keep ing  accou nts of t ransact ions .  
Su bsequently ove r the n ext month o r  so ,  and ass isted by the Tumbon Counc i l ,  the DLO 
se l ected the two farm ers in each area who were to become keymen .  

The best t ime for  the  i n it ial  t ra i n i n g  of keymen i s  b etween November  and J a n u a ry (the 
peak of the calvi n g  seas o n ) .  This then g ives the newly tra ined keymen the opportu n ity to 
p rovide t h e i r  extens ion s e rvice to farm e rs at a t ime w h e n  they have newborn ca lves so that 
the  benefits of fo l lowin g  the i r  recom m endations wi l l  be  immed iate and se lf-ev ide nt.  

I n  the i r t ra in ing  the keymen were g iven instruct ion i n  parasite contro l  methods, d r u g  uses 
and s imp le  techniques for  promoti on of the scheme i n  their  own a reas.  They s e rve an 
ave rage of  5-8 vi l lages cover ing 1 00-300 fami l ies .  Groups of 1 00 keymen received a one d ay 
tra i n i n g  c o u rse .  In the f i rst ha lf day the  scheme was o ut l ined .  They were shown v ideotapes 
o n  the activit ies of NE-VR DC,  inc lud ing  a sample s tory of a wel l  trai ned key man  and h is  
act ions i nvolved with the  sc heme.  They were a lso  s h own a videotape on  d ru g  admi n istrati on ,  
and  s l ides  concern ing c ommon an ima l  d iseases i n  the  Northeast. I n  the  second  ha l f  day  of 
t ra i n i n g ,  d ru g  ad min istrat ion  was practised by the t ra i nees in g roups .  Each keyman was 
g iven a s hou lder  bag c o ntai n ing  the  i n it ial  supp l ies  of anthe lm int ics effective aga i nst 
rou ndworm i n  calves and l iver f luke in adult buffalo a n d  catt le together  with a syri n g e  and 
n eed les.  P osters prom oti n g  the scheme were also d istributed at the conc lus i o n  of the  
co urse .  

Keyman R efresher  Tra i n i ng C o u rses  

Keyma n  refresher tra i n i n g courses we re cond ucted eve ry 6 m onths du r i ng  the  f i rst two 
years of t h e  scheme in each parti ci pati n g  province.  The  purpose of these trai n i n g  courses 
was pr imar i ly  to sti mu late the keyman's activiti es,  but a lso to encoura g e  the activi t ies  of fi e ld  
veteri nar ians .  Th is  trai n i n g  was ma in ly  o rganized a n d  performed by  the staff o f  N E-VRDC,  
w i th  so me assistance fro m OLD staff. 

The e xtension pack a g es provided for tra in ing  a re two v ideotapes on parasite control  
m ethods and the keyman 's dut ies,  p l us some add i t ional  s l ides of local  an ima l  d iseases in 
wh ich keymen are ab le t o  effect cu res  with drugs o bta ined from the scheme.  M ater ia l  for 
keymen on h ow to carry out the parasite control metho d s  i n  the i r  Tumbons was also covered. 
M any q uest ions from keymen were ra ised and d iscussed with a smal l  group of th e m  in each 
d i str ict. The questio n n a i re forms for co l lectin g  the i n i t ia l  i nformati on  and forms fo r record i n g  
d rug  stock usage o f  p a rt ic ipat ing  keyman were a lso  explai ned .  These tra i n i n g  courses 
provid e d  a boost to the  revolvin g  fun d  and use of  drug supp l ies i n  the  areas which 
part ic ipated i n  the sc h eme .  

Extensio n  Packages fo r  Keyman 

After  f in ish ing the f i rst train ing  course ,  each keyman was g iven an extens ion  package 
which c ontained the fol lowing materia ls  for the extens ion  services i n  h is  own areas.  

1 .  Five c o pi es of a attractive, co lourful  poster on  the l ife cycl e  of each of the two maj o r  
paras ites,  the c o m m o n  round worms o f  calves a n d  l iver fl uke i n  adu lt buffalo  and  catt le .  
These posters shou ld  be shown to  farmers as  soon as poss ib le  i n  order  to create farme r  
understand ing  o f  t h e  p a rasite control  methods. Keyman were encoura g ed to p ro m ote the 
program,  us ing poster  demonstrat ion  i n  the i r  own and oth e r  v i l l ages.  The posters have 
been used with i n  the  v i l lages in d iffe rent ways, s u c h  as the fo l l ow ing :  
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* Posters h ave been  d i sp layed i n  the  publ i c  p lace i n  v i l lages cal led  "Sa la  K lang Ban • 
where the  farmers usua l ly  come for a v i l lage meet i n g .  

* Posters have also been d isplayed i n  front o f  t h e  k ey man's house.  

* Keyme n  asked for  assistance from the v i l lage head m e n  to  ho ld  a v i l lage m eeti n g  e i ther  
i n  the i r  own or other  v i l l a ges, so that they wo u ld  h ave a good opportun ity to exp la in  to  
farmers the  knowledge on parasit ism wh ich they o btai n ed from trai n i n g ,  associated with 
a poster demonstrat ion .  F u rthermore, by this method ,  farmers cou ld  ask quest ions  re lated 
to parasite control from keymen.  This method proved to be the best way of transfe rri n g  
knowl edg e  on parasitis m  from keymen to farmers ,  because a most i mportant concept of 
th is  sch e m e  is farmer  u n d erstand i n g  of paras i t ism.  

2 .  Two d ru g  price l ist posters g ivi ng  deta i l s  of  the off ic ia l  recommended pr ices wh ich  need 
to be s h own at the  same p l aces as ment ioned above. 

3. A keyman's manual of the paras ite control method describi n g  the prophylact ic treatment  
and offe r ing  substant ia l  i nformat ion o n  paras i t ic  p robl ems.  Keymen have been  stro n gly 
advised to read th is  m a nual  re gu larly to improve t h e i r  own u n d e rstand i n g  and  to help 
them transfer the i r  kn owledge  to oth er  farm ers. 

4. A shou lder  bag contain i n g  the two anthe lm int ics ,  t h re e  other  essent ia l  m e d i caments and 
a good q ua l ity p last ic syri nge  with a few need les.  

lt i s  most important fo r t h e  development of the  keyman 's extens ion  services (after  they 
h ave completed the f i rst trai n i n g  course) that they should immed iately exp la i n  to the 
n e i ghbouri n g  farmers what they have learned and how they cou ld  ass ist  i n  so lvi n g  an imal  
he alth prob lems .  These activit ies can be effect ively organ ized under  the leaders h i p  of the 
v i l lage headmen i n  the keyman's v i l lage and i n  other n e i g hbouri n g  v i l lages .  

Anthe l m i n t i c s  Used i n  the Scheme 

Dur ing the f i rst two years of the scheme ( 1 984- 1 985) ,  o n ly two k inds of  anth e l m i nt ic  drugs 
were ad m i n istered . 

1 .  P iperaz ine-Thiabendazole  (P ip-Th ip)  

Muangua i  et al ( 1 980) reported that anthel m i nt ic  d rugs against both parasites can be 
m ixed i n  the p roper rat io  and may be ad m i n istered at the  same t ime .  This d eworm i n g  drug 
i n  m ixed powder form was admin istered to calves i n  two doses to control T .  vitu lo rum and 
S .  papi l l osu s  a s  fol lows: 

1 . 1 .  P ip-Th ip Form u l a  1 

Drug powder was packed in  a paper bag,  each conta in ing  1 3 .5  g m  i n  a rat io of 
P iperazine :Th iabe ndazo le  2 : 1  (w/w) i n  the  form of p iperazine c itrate (98%) and th iabendazole 
(50% as "Th i benzole" ,  M e rck Sharp and Dohme) i n  powder form.  The package was label led 
in  red letters, " H i g hly rec o m mended for calves at  3 weeks of  age as the  i n it ia l  d o s e " .  F ifty 
p ackages were i n it ia l ly  s u ppl ied to each keyman .  The  offic ia l  recommended  pr ice to the 
farmer was 7 baht (NZ$0.50 ,  US$0.30) per  package.  

1 .2 .  P ip-Thip Form u l a  2 

Drug powder  was packed in  a paper bag conta in i ng  1 9 . 5  g m  of the  same d rugs  and 
rat io as i n  Formula 1 ,  label l ed i n  b lue l etters, " Pa rt ic u lar ly recommended  for g rowin g  calves 
at 1 0  weeks of age as the s econd dos e " .  For the i n it ia l  supply,  th i rty packages of Formu la  
2 were g iven to  each keyman .  The  recom mended pr ice  to  the  farmer  was  1 0  baht (NZ$ 0 .66,  
U S$ 0.40) per  package.  
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The effect of  anthe lm int ic  t reatment as d escribed at 3 and 1 0  weeks of  age in buffalo  
ca lves under  v i l l age  condi t ions was studied by a staff m e m ber  of the  N E-VRDC. There was 
a red uction i n  the combined m orbid ity/mo rta l ity rate from 32% to 1 0% (P<0 .05) .  H owever 
fu rther  o bservat ional  stud ies  on the strateg ic  treatment of  both parasites s u g g ested that 
better ga ins  cou ld  be made by g ivi n g  the second treatment at s ix  ( i nstead of ten)  weeks of 
age ,  and by i n c reasing the dosage of the  d rugs  (Sr ik itjakarn et a l ,  1 987 ) .  

2 .  N ic lofolan (B i levon) 

This i nj ectab le  solut ion is  very effective agai nst mat u re l ive r fl uke  i n  adult  catt le  and  
buffa lo .  The d ru g  was d istri buted i n  bott les of  1 00 m l .  and recommended to be i njected s u b­
cutaneously at  a dose of 2 ml per 1 00 kg. bodywe ig ht. The best t ime fo r the in ject ion  i n  
a reas o f  l ow i n cidence is  o n c e  a year i n  September,  bu t  i n  the a reas of h i g h  i nc idence  a 
fu rther  i nject io n  is des i rab le  i n  Apri l  when m ost an imals a re suffe ri n g  from the comb ined  
effects of fasc io l i asis and inadequate feed  supply. 

Keymen were carefu l ly trai n ed i n  d ru g  a d m i n istrat ion at the fi rst t ra i n i n g  sess ion and th is  
was reinfo rced by thei r  DLOs after that period .  Th is  i nj ectable drug  is potent ia l ly  d a n g e rous  
fo r the  an ima l  a n d  may be  fata l  i f  a severe overdose is  admin istered .  On ly  keym en  were 
t h e refore a l lowed to in j ect t h e  drug .  The i n it ial  supply fo r a keyman was fo u r  bott les .  The 
recommended p rices were as fo l lows : 

1 00-200 kg .body we ight (approx.)  4 ml of d rug  
>200<350 kg .body weight  (approx.)  5 m l  of d r u g  
>350 kg .body w e i g h t  (approx.) 7 ml  o f  d r u g  

7 .00 baht(US$ 0.28)  
8 .50  baht(US$ 0 .34) 

1 1 . 00 baht(US$ 0 .44) 

T h e  fo l lowin g  drugs have been  added in the  scheme s ince  1 986:  

1 .  Asu nto l  

This d ru g  i s  admin istered by keymen for  external  paras ite control  i n  buffa lo  and  catt le .  
D ru g  powde r  is  packed i n  a paper bag of  1 0  gm.  The offic i al recommended pr ice is  1 6  baht 
(NZ$ 1 .06,  U S$ 0.64) per p ackage. Su ccessful treatment may req u i re m o re than one  
app l i cation .  

2 .  Eye d rops f o r  use agai nst buffa lo  eye worms (Thelaz ia  spp.) 

2 .5  g m  a mou nts of levamiso le  (Concurat) in  powd e r  form a re packed i n  each of th ree 
s mal l  p last ic bags conta ined i n  one pape r bag.  This is  for  the conven ience of the  farmer. 
T h e  reco m m ended d ose i s  o n e-fo u rth of the  amount of d rug  i n  a s ma l l  bag ( i . e .  0 .6  g m) 
d issolved i n  2 0-30 m l .  of c lean  water. Th is solution ,  d ropped d i rectly i nto the  eye,  causes 
the death of the  eye worm i m med iately.  The offic ia l  recom mended pr ice of  a complete 
p acket of d r u g  is 22 baht(NZ$ 1 .46, US$ 0 .88) .  

3 .  Wound powder  

40 g m  of  Neg asunt conta in ing  coumaphos,  propoxur and  su lphan i l am ide  i n  powder  form 
i s  packed i n  a p lastic bott le .  External  appl ication by d i re ct spray ing  on the wo u n d  i s  recom­
mended.  Th i s  drug is  a lso h i g hly effective fo r screw worm . The offic ia l  recommended  p rice 
is  38 baht (NZ$ 2.53,  US$ 1 .5 2) per  bott le .  

R ESPONSIB ILITI ES OF KEYM EN 

Because t h e  keymen are v e ry important to the  project they m ust be carefu l ly se l ected by 
t h e  Tumbon counci l  and t h e  DLO in part icu lar; those se lected s h o u l d  be h i g h ly respected 
by  the v i l l agers .  
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Desirable Characterist ics of Keyman 

Keymen need to be very carefu l l y  se lected i n  o rder to  contri bute fu l ly  to  the  program.  The  
fol l ow i n g  criteria are used for  s e l e ct ion:  

1 .  They shou ld h ave a h igh sense of respons i bi l ity; 

2 .  They must be wi l l i n g  to cooperate with the D LO in carry ing out the work of the program;  

3 .  Th ey shou ld  be ab le to successful ly promote the sa le  of  drugs  used i n  the  scheme and 
m a n a g e  the i r  d ru g  suppl ies  to the  sat isfact ion of the DLO; 

4 .  They shou ld be able to successful ly t ransfe r the knowledge  ga ined from the t rai n i n g  and  
the i r  DLO to  t h e  farmers i n  t h e i r  Tumbons; 

5.  They should exercise a h i g h  degree of care and respons ib i l ity for the  drugs and  
e q u ipment entrusted to  them;  

6.  They shou ld be wi l l i ng  and ab le  to  regu larly account to the D LO for  d ru g s  so ld  and  send 
accounts and mo ney received o n  a regu lar  basis. 

FAR M E R  PARTICIPATION IN THE SCH E M E  

I n  p revious assistance pro g ra ms  in  t h e  north east, t h e  govern ment h a d  p rovided vacc ines  
and d rugs thro u g h  the DLOs to the  farmer f ree  of charge .  However th is  approach does not  
n e ce ssari ly mot ivate the  farme rs to  use the drugs in  the r ight  way ,  and the  organ izers of  th is  
project  bel i eved it wou ld  be bette r for  farmers to accept respons ib i l ity for  he lp ing  
t h e m se lves. The refore the d ru g s  were made avai lab le a t  a pr ice wh ich  covered a l l  costs but 
was sti l l  wel l  with in  the capacity of the farm ers to pay. Some farmers qu ickly adapted 
t h e mse lves to this n ew concept,  but  the major ity took qu ite a l o n g  t ime before part ic ipat i ng  
i n  t h e  scheme. 

The keyman i s  h i mself a farmer, and must be seen to use the  d rugs  o n  h i s  own an ima ls  
to d e monstrate both that h e  knows what i s  he  doi n g  and t hat the d rugs  are  safe and  
effe ct ive. Thus  h e  wi l l  convince t h e  other  farmers that the  sch e m e  is  va luab le .  l t  i nevitably 
takes t ime to bu i ld  up  confidence among non-part ic ipants. 

At the beg in n i n g  of the sche m e  the l evel of farmer part ic ipat ion was low. Once resu lts on 
t h e  k eyman's farm were avai lab le ,  other  farmers jo ined the scheme because of confi dence 
bu i lt on  h is  p ractical results .  The level of farmer part ic ipat ion was fu rth e r  encouraged 
t h ro u g h  the  ava i lab i l ity of the  d ru g s  from the  keyman at  a l ow pr ice ,  whenever req u ired.  I n  
cases  where t h e  keyman is a lso  the  v i l l age  headman ,  the  leve l o f  farm e r  parti c ipat ion m ay 
b e  even h igher  than in other  areas because of h is  posit ion of powe r, but the  headman has 
m a n y  other  respons ibi l it ies,  and  the  a im was to encoura g e  farmers to part ic i pate m ain ly  on  
the  bas is  of  resu lts they could s e e  for  themselves, so that the i r  motivat ion  to use the  d ru g s  
wou l d  cont inue i n  t h e  l o n g  te rm.  

THE R OLE O F VAR IOUS I NDIVIDUALS I N  P R O M OTIO N  OF THE S C H E M E  

F ive i ndivid ua ls  from various o rg anizations  are main ly concerned i n  the  p romot ion  o f  t h e  
s c h e me:  

1 .  The k eyman 
2.  District Livestock Offic e r  (DLO) 
3 .  P rovinc ia l  Livestock Officer  (PLO) 
4.  P rov inc ia l  Veteri nary Officer (PVO) 
5 .  Reg iona l  Livestock Off icer  (RLO) 
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The Keyma n  

The keymen can make s imple p romot ional  effo rts t h rough i ntro d u c i n g  thems e lves t o  the 
farm e rs in t h e i r  a reas and provid ing  t h e i r  help to v i l l age  head men.  They wi l l  exp la in  what the 
syste m  offe rs ,  and what they have learned f rom the i r  t ra in ing .  The Tum bon (Sub-d istr ict) 
serve d by the  keymen contain 5-1 5 v i l l ages so the keyman have to t rave l  to each v i l lage to 
u n d e rtake extens ion work concern i n g  the scheme t h roughout the a rea.  

The n ext step is to d ist ri bute and d isp lay posters obta ined from the keyman t ra i n i n g  course,  
sh owin g  p a rasite l i fe cyc les .  In  ad d it i on ,  the keyman must prepare and set up  a roads ide 
s ign  in  fro nt  of  h is house givi n g  deta i l s  of  d rugs  avai l able fo r an ima l  hea l th .  

The keyman has to convi nce the fa r mer  of  the necessity for prophylact ic  treatment  and also 
of the n e e d  for farm ers to start he lp ing  themselves. The keyman is  p rovided with 
promot io n a l  mater ia ls for d istri but ion t h roughout his a rea, in the fo rm of pamph lets. 

The keyman must be able to comm u n i cate c learly to the farmer that the d rugs are supp l ied 
at a very modest pr ice ,  but are not free of charge.  The farmers m ust kn ow that they shou ld 
contact t h e  keyman fo r the drugs.  

The D i st ri ct Livesto c k  Off icer(DLO) 

These offi cers are expected to support the keymen i n  the i r  areas by instruct i ng  the v i l lage 
head m e n  to ass ist the keymen in  t h e i r  work. The DLO should a lso  p rovide a l ist of  names 
of key m e n ,  to be d istr i buted to a l l  v i l l age  headmen .  

The DLO is  respo ns ib le  for  ensuri n g  that fa rmers who approach h i m  d i rect ly for drugs are 
sent back to the keymen in  the i r  areas . The DLO is respons ib le  fo r the orderi n g  of drugs 
from t h e  P LO and supp ly ing  drugs to keymen,  mak i n g  sure there i s  an adequate supply on 
hand at a l l  t imes.  He is  also the loca l  keyman's advisor on methods of i mp roving  an i mal 
heal th .  He ove rsees drug usage and i s  the account ing  off icer for  d rug  sa les .  

The P rovi nc ia l  Livestock Off icer(P LO) 

The P LO is resp ons i bl e  for promot ion of the system at provinc ia l  l evel ,  and  ho lds a large 
stock of  d rugs obta ined  from the Department Headquarters in  B a n g kok.  As part of the i r  
promot io n a l  scheme P LOs often run  " a  week of worm eradicat ion " (fu l ly descr ibed in  Chapter 
5) i n  s e l e cted areas wh ich have a h i g h er  than normal  inc idence rate of parasit i c problems. 
As a resu lt  there wi l l  usual ly be a sharp i ncrease i n  drug usage  and a co rrespond ing  
decrease  i n  parasite p revalence. S u c h  a decrease can  be  sh own ,  for  example ,  by l iver f luke 
egg cou nts i n  faecal examinat ions.  

The P rov inc ia l  Vet e r i n a ry Officer(PVO) 

The PVO Is a vete r inary c l i n ician ,  work ing  i n  the  PLO's offi ce ,  respons ib le  for the 
prophylact ic  program at the p rovi nc ia l  level .  PVOs provide operat i n g  g u i de l i nes and 
tec h n i ca l  d i rect ion  to  both DLOs and  k eyman.  

The R egi onal  Livestock Off icer(R L O) 

The N o rtheast a rea  is  designated as compris i ng  both the th i rd and  the  fou rth veter inary 
reg i on s  i n  the country. Each of these is  contro l led  by a Reg ional Livestock off icer. 

l t  h as been  dec ided to use the R LO's  off ice as a t ra in ing centre. The DLOs and PVOs wi l l  
atten d  t ra i n i n g  c o u rses on the Bas ic  An imal  Health Service and  expand the i r  overal l  
knowle d g e  o f  the sc h eme .  They w i l l  s ubsequently pass on  the i r  k n owl edge  to the keyman 
in t h e i r  own areas. 
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R OLES O F  THE NE-VR DC I N  THE SC H E M E  

The N E-VRDC was establ ished i n  1 978 and i s  p rovid ing  laborato ry d iagn ostic, sc ient i f ic 
and tec h n o log ical i nformation for f ie ld veteri narians and farmers ,  to assist i n  d isease control 
m easures  in the 1 7  n ortheastern provi n ces. The centre is l ocated in Tha P h ra ,  a town about 
1 5  km from the provin cia l  capital Khan Kaen.  These activit ies a re a jo i nt venture between 
the  Royal  Thai  Government and the G overnment of  the  Federa l  R e pub l ic  of Germany. 

The c entre is  respons ible for d i sbu rs ing  funds received f ro m  the Federal Repub l ic  of 
G e rmany and is  accou ntable for its operations to the  Department of Livestock Deve lopment. 
As ment ioned  in  the section on  extens ion  activit ies, the NE-VRDC also provides the i n i t ia l  
tra i n i n g  and refresher  tra in ing  cours e  for keyman.  A further funct ion  is  to act as a l i a ison 
off ice between  keyman,  the DLO and  the  PLO with in  each area. 

R O LE OF TH E DEPARTM E N T  OF LIVESTOCK DEVE LOP M E NT, BANGKOK 

The h e adquarters of the Department i n  Bangkok is  respons ib le  for  ad m i n isteri n g  the 
revolvi n g  fund  which pays for  cont i n u ed suppl ies of drugs to  be p u rchased, and also for  
approvi n g  po l i cies re l ated to the overal l  admin istrat ion of the scheme ,  and p lans for its 
fu rther  development. 
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C HAPTER THREE 

DESIGN OF SURVEY PROCEDURE TO EVALUATE FARMER ACC EPTANCE 

OVERALL OBJE CTIVES OF THE STU DY 

By 1 98 6  t h e  farmer  se lf-help worm c o ntrol p ro g ram was we l l  estab l i shed , and covered 
s i x  provi nces .  I n  gen era l  the pro g ram was work ing  we l l ,  but it had become c lear  that there 
were large d i fferences i n  the level of d r u g  sales between different keyman a reas.  S i nce 
d e cis ions  would have to be made o n  how to further  expand the prog ram , it was decided to 
u ndertake a study to ident ify factors respons ib le  for the variatio n  in adopt ion ,  and to p rovide 
g u idance on the d i rect ion which shou ld  be taken in the future d eve l o p ment  of  the p ro g ram. 

The o bj e ctives of the s u rvey were d efi n ed as fol lows: 

1 .  To i nvest i g ate factors inf luenci ng  farmer  acceptance of the sche m e  in p rovinces which 
had part ic ipated for e i ther  one o r  three years. 

2 .  To eva l u at e  factors i nf luenci n g  the effective ness of keymen in s e rv i n g  farmers in the i r  
ass i g n e d  a reas, by compar ing farm e r  k n owledge o f  parasit ism and  att i tudes towards the 
parasite c o ntrol scheme betwee n  " h i g h  adoption areas" and " low a d option areas" .  The 
"adopt ion  r ate " for  c lassifyi ng keyman a reas was j u d g e d  on sales of  anthe lm int ics by each 
keyman.  

3 .  To i nvest igate d iffere nces in l evel of u nderstand i n g  of paras i t ism between farmers i n  
provi nces which d id  n ot yet part ic ipate i n  t h e  scheme and those i n  p rovin ces which had 
part ic ipated for e ither one or  t h ree years. 

4.  To co l lect d ata n ecessary to carry out  an economic analysis of the benefit p rovided  by the 
existi n g  scheme,  and the costs and benefits of var ious en hancem e nts wh ich could be 
made t o  it .  

IMPLE ME NTATION OF THE SURVEY 

The s u rvey was carri e d  out i n  a n u m be r  of stages ,  to ensure that the data o bta i n ed was 
accu rate, a n d  properly represented the  v iews of farmers in the  se lected study areas.  The 
stages were as fo l lows : 

1 .  The Thai  t rans latio n  of  the qu esti o n n a i re was eva luated by an  advisory g roup  at the N E­
VRDC to e n s u re both that the mean i n g  of each quest ion was the  s a m e  i n  both En g l i sh  and 
Tha i ,  a n d  that the quest ions were word ed appropri ate ly to  o btai n accu rate responses from 
Thai  far m e rs .  

2 .  The s u rvey forms were p retested o n  g roups of farme rs and  keymen  ou ts ide  the  p roposed 
study areas to test the  val id ity of the  q u estio n na i re designs and e l i m i n ate any d iffi cu lt ies 
in  o bta i n i n g  useable answers. Adjustments were made to each q u estionna i re after  the 
p re-test in  the l i g ht of  exper ience with the pre-test, before it was used o n  the  g e n u i n e  
s u rvey popul at ion.  S i n ce t h e  a im of  t h e  p retest was o n l y  to d eterm ine  the  va l id ity a n d  
thoro u g h n ess with w h i c h  the q uesti o n n ai re forms c o u l d  be comp leted,  and whether  o r  n ot 
I nterviewees would u nderstand the q uestions ,  the  results from th is  g roup  of farmers were 
n ot uti l i sed  fu rther  in the analysis.  

3.  In  phase 1 of the su rvey a s ing le  prov ince which had partic ipated in the scheme for  three 
years (Mahasarakam) was stud ied in d epth, both to  g ather resu lts  and to dec ide  i f  a less 
i ntens ive  sampl i ng  would be adequate in  the rema i n i n g  f ive p rovin ces.  

4. In  Phase  2 a second province which had part ic ipated for th ree  years was stud ied ,  p lus  
two provi n ces wh ich  had  part ic ipated for one year. Two provi nces  wh ich  were  due  to 
jo in  the p rog ram i n  future were a lso studied.  
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F i g u re 3 . 2  P h oto g raph - I nterv iewi ng  Farm e rs fo r  t h e  Study 

F ig ure 3 .3  B u ffa l o  Are Essent ia l  Sources of  W o rk Energy 
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F i g u re 3 . 4  B uffa lo M u st S u rvive Thro u g h  the  Hot  D ry Se as on When Feed S h o rtage an d 
Other Stresses Are Severe 

Fi g u re 3 . 5  Th ere Are M any Habitat S i tes for t h e  Intermed iate Host of Fascio la gigantica 
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F i g u re 3 . 1  s h ow s  the provi n ces of t h e  n o rth-east, and identif ies t h e  provinces inc luded 
i n  the  study. App e n d ix 4 contains maps showin g  i n  detai l  the prov inces a n d  the Tum bons 
i n  w h i ch interv iewin g  was undertaken. Further  deta i ls  of the  su rvey popu lat ion and the 
proc e dure fo l lowed are g iven be low. 

Q U ESTIONNAI R E  DESIGN 

T h e  i nstru m ents used for fie ld data co l lecti o n  were three quest ionna i res ,  one for  farmer 
i nterv i ews , one  for v i l lage h eadman i nterviews and  one for keyman i nterviews. The quest ion­
n ai res  fo l lowed a s i m i lar  pattern, but were targ eted to the d ifferent i nformat ion  which cou ld  
specif ica l ly be p rovided by each of  the three types of  respondents .  The quest ionna i res 
were des i g n e d  in the Department of Veter inary C l i n ica l  Sc ie nces, Massey U n iversity, then 
trans lated into Tha i  so that the  mean i n g  wou ld  be clear both for  Thai  farm e rs and for each 
of the part ic ipat i n g  i nterviewers. Append ix  2 conta ins examples of each of the three 
quest ionna i res in  En g l ish ,  and examples of the  farmer and keyman quest ionnaires i n  Tha i .  

The Questio n n a i re Forms for Farmers a n d  Vi l l age Head m en 

The quest i o n n a i re forms for farmers and v i l l age headmen were d iv ided i nto e ight parts, 
cove ri ng  the fo l low ing  subjects: 

1 .  B as ic  farm i n g  i nformat ion 
2 .  A n imal own e rs h ip and trad i n g  of an ima ls  
3 .  A n i m al manag ement 
4. D isease pro b l e ms i n  buffa lo  and catt le ,  and  health care pract ices 
5 .  F armer knowle d g e  concern i n g  paras i t ism 
6 .  F armer att i tudes  towards part icipat ion i n  the  worm control farmer  se l f-h e lp  scheme 
7 .  Farmer att i tu d es to keyman 
8 .  The effective n ess of various types of pub l i c ity in  promot ing the scheme.  

Farmers and  v i l l age  headmen were in terv i ewed usin g  basical ly the  same quest ionna i re 
forms, but s o m e  extra quest ions were asked of the v i l lage headmen ,  such  as the s ize of the 
h u m an and a n i m al populat ion  in  the headman 's  vi l l age .  

The fo l lowin g  is a su mmary of  the various  parts of  the quest ionna i re forms completed 
with the farme rs and head m e n :  

1 .  Basle far m i ng I nformation 

These quest i ons  prov ided i nform ation  concern ing  the name, address,  age,  and sex of the 
farmer, the  n u m ber  of people in  the fami ly ,  the main and subs id iary farm i n g  activit ies 
u n dertake n ,  a rea  owned and i n come of farmers from various sources. 

2. Animal  own e rship a n d  trad i ng of a n i ma ls 

This sect i o n  covered the  n u mbers of buffa lo  and catt le  the farmer  own ed ,  p urchased and 
sold dur ing  t h e  year under  cons ideratio n .  The market value  of a n im als  i n  d i ffere nt age 
g roups was a lso obta ined for the eco n o m i c  analysis i n  Chapter S ix .  

3. Ani m al m a n agement 

Farme rs w e re asked about the uses they make of buffalo and catt l e  and  which me mber 
o f  the fami ly took pr imary respons ib i l ity for var ious aspects of care for the an imals .  Enqu ir ies 
were a lso m a d e  about h i r i ng  of  an imals for p lou g h i n g ,  supplem entary feed i n g  of the a n imals ,  
and the  costs of keeping an imals.  



32 

4 .  D i s e as e  pro b l e m s  i n  buffa lo a n d  catt l e, a n d  h e alth care pract ices 

Th is  group of  q u esti o ns compr ised the major part of  the  questionna i re .  The quest ion­
nai re asked farmers and vi l lage head men about the i r  an imal health prob lems,  compar ing 
them between the previous ( 1 985) a nd  present  year ( 1 986) . They were asked what action 
they took when an a n i m al was sick, both now and five years ear l ier. They were also asked 
about the sources of a n imal  h ealth advice they used ,  and the sources of drugs  which they 
used to treat their  an im als .  The qu est ions dealt  separately with the health p rob lems of ca lves 
and a d u l t  an ima ls .  

5 .  K n o w l e dge c on c e r n i ng pa ras i t i sm 

Informat ion was a lso  sought wh ich  wou l d  he lp  to ide nt ify the  l evel o f  knowledge  of  the 
farme rs concern i n g  the various major  paras ites wh ich  occu r i n  the area.  This was done by 
sh owi n g  them speci m e ns of Toxocara, Fascio la and Lym naea.  They were aske d  fi rst for 
info rmat ion  which cou l d  be obta ined by accu rate observat ion i n  the f ie ld ,  and  then for 
epi d e mio log ical i nfo rmat ion which would only be accessible through  an  exte n s i o n  program 
such as the farmer se l f-help scheme.  

6.  Far m e r  part i c ipat i o n  i n  t h e  s c h e m e  a n d  att i t u d e s towards i t  

Qu est ions were asked  to ascerta in  the knowl e d g e  of farmers concern i n g  t h e  organ izat ion 
of  the farmer se lf-h e l p  worm control sch eme,  and how they shou ld  obta in supp l ies of  the  
d ru g s .  They were a lso  asked about the benefits o f  the scheme,  both th ro u g h  i ts  effect on  
ca l f  s u rvival and  its effect on the va lue of  adu lt an ima ls treated for l iver fl uke.  These resu lts 
were req u ired fro m the  farm ers to i nc lude  in the economic  an alys is .  

7 .  Fa r m e r  att i t u d e s  to  the i r  k eym e n  

F arme rs were aske d  about the i r  knowledge o f  the keyman i n  the i r  a rea ,  and the i r  
u n d e rstand ing  of  h i s  a ct iv it ies.  They were a lso asked  qu estions which eval u ated whether or  
not  they thought the k eyman was effective i n  h is  ro le .  

8 .  T h e  e ffect iv e n e ss of  vari o u s  for ms  o f  pu b l i c i ty i n  promot i ng t h e  s c h e m e  

F i n a l ly ,  farm ers were asked a series of q uest ions about promot iona l  m aterial  they 
re m e m bered ,  to help d eterm ine  which of the pub l i city methods used to promote the program 
had been most effect ive. 

The Quest i o n n a i re Form for  Keym en 

S i xteen  keyman  fro m the se lected areas i n  the fo ur  program provi nces were i nterviewed ,  
us i n g  the  specia l  keyman question na i re forms. T h e  first half  o f  t h e  keyman  q uest ionna i re 
was s i m i l ar to the farmer questionna i re ,  because i nformat ion was needed o n  the i r  farm i n g  
pract ices ,  fo r comparison with those of t h e  other  farmers. Therefore t h e y  were i nterviewed 
on bas ic  farm i n g  i nformat ion ,  a n i mal  ownersh ip ,  an imal  managem ent,  d iseases occurri n g  i n  
th e i r  buffalo a n d  catt l e ,  a n d  an i mal  health care practices. 

The seco n d  hal f  of the keyman quest ionnai re covered the nature of work as a program 
keyman ,  i nc lud i n g  e xper iences and diffi cu l t ies .  S ince a l l  keymen perform the i r  activit ies 
d i ffe re nt ly due to i n d ividua l  perso nal it ies ,  q u est ions were asked which wou ld  c larify the 
d iffe re n ces among k eymen i n  the i r  approach to the job which m i g ht help to  exp la in  the 
vari atio n  i n  their  effe ctiveness i n  se l l i ng  anthe lm i nt ics.  I nformat ion was therefo re sought on 
each keyman's activity, their i m pression of farmer  knowledge about the  parasite control  
pro g ram,  and their approach to admin istrat ion of the scheme i n  their area. Q u est ions were 
also asked to test ea ch keyman's retent ion of t h e  knowledge  about paras i t ism provided in 
the o n e-day i n it ia l  t ra i n i n g  course,  and especia l ly  i n  fo l low-up tra in ing  g ive n in the year prior 
to t h e  s u rvey ( 1 986) .  Deta i ls  of the issues covered are provided in the sample  quest ionna i re 
i n  Append ix 2 .  
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SE LECTI ON OF STU DY A R EAS 

The  q u est ion na i res w e re admin istered to farm ers ,  headmen a n d  keyme n  in se lected 
keyman a reas with in  six p rovi nces. The aim was to com pare the s i tuat ion  in areas where the 
farme r  se l f-he lp worm contro l  program was wel l  establ ished with areas where it  was re lative ly 
new and areas where the program did not  yet exist. In the last case, th is  wou ld  p rovid e  an 
assessment of such matte rs as the level of knowl e d g e  of farmers con cern i n g  parasit ism in  
the  n o rth-east i n  the absence of  a control  program for  parasit ism. 

I n  s u bsequent d iscuss ion  of res u l ts, the four p rovi n ces i n  which the p ro g ram was 
funct iona l  at the t ime of t h e  study are referred to as t h e  "program p rovl ncesN .  Those which 
had been in the program for three years at the t ime of the study are referred to  as "three 
year program p rovi n c e s "  and those which had j o i n e d  a year before the study are cal led 
"one yea r  p rogram p rov i n c es".  

The other two provi nces ,  which at  the  t ime of the  study were des ig nated to  be the next 
to j o i n  the program, are i dentified  as the "non- program p rovi nces" .  

S e l e ct ion  of  Provi nc es  

The  p rovinces which were sel ected to meet these  criteria  had  to be d rawn fro m a short 
l ist of cho ices, and  the  o n es chosen were consid ered to represent t h e  s i tuat ion  as broad ly  
as poss ib le  across the re g i o n ,  and to have no atyp ica l  features. The p rovi nce names and the 
abbrevi at ions which are used through out the thesis to  represent them are as fo l l ows: 

1. M ahasarakam (MK) a n d  Surin  (S R ) ,  provinces wh ich  jo ined  the program in 1 984. 
2 .  Khan Kaen (KK) and  Loei  (LE) , provi n ces which j o i n ed the program i n  1 986.  
3. U dornthanee (UD)and  Kal asin (KS) , provi nces which are to  jo in  i n  the future. 

The l ocation of these provinces is  shown i n  F i g u re 3 . 1 .  

S e l e ct ion  o f  Keym a n  A r e a s  W i t h i n  P rovi n c e s  

With i n  each progra m province,  fo ur  keyman areas were selected  a s  study s ites.  Two 
were chosen to be " h i g h  adoption " keyman areas a n d  two " l ow adopt ion " key m an areas. 
Adopt ion of the pro g ra m  was measu red for this purpose by the o n ly rea l ist ic  i n d i c ator - the 
sca le  of d ru g  sales ach ieved in the recent past by the part icular keym an .  P rovi nc ia l  Livestock 
Off icers keep reco rds of all d rugs for the program d ispensed to each of the keym a n ,  so these 
records plus local  knowledge of the areas were used to select areas i n  which t h e  keyman 
had ach ieved sa les in t h e  h ighest qu art i le  of the ran g e  (h igh adopt ion)  or  the l owest quart i l e  
( l o w  adopt ion) . Th e  s e l ection criter ia were expla i n e d  to the  P LO o f  each  province,  and  
se lect io n  was then carri e d  ou t  by  th e  PLO i n  consu ltat ion  with the  DLO fo r the  part i cu lar  area. 
l t  was n e cessary to  e n s u re that study areas were accessib le by road and that t h e re were no 
unusua l  c i rcumstances e ither about the area or  about the reason for d ru g  sa les b e i n g  at the 
extreme e n ds of the ran g e, but apart from these l i m itat ions,  se lect ion  was as far as  possib le 
ran d o m .  

S e l ect ion of I nt e rviewees Within Keyman Areas 

O nce  a keyman area had been chosen for i n c lus ion  i n  the study,  the DLO was asked to 
arra n g e  for  the se lect i o n  of interviewees in  each a rea .  As exp la ined  in m o re detai l  below, 
th i s  involved choos i n g  v i l l ages with i n  the keyman a rea which met  defi ned  criter ia about 
d is tance from the keym an 's  own v i l lage ,  and then se lect ing  a ra n d o m  sample  of  two farmers 
wit h i n  each vi l l age .  Th is  was done  by contact in g  t h e  headman of each v i l lage,  expla i n i n g  
t h a t  a s t u d y  concern i n g  the  farmer se lf-help worm control  program w a s  be ing  c o n ducted , but 
without explai n i n g  i n  any more deta i l  the objective of the study o r  the fact that h i g h  and l ow 
adopt i o n  areas were be i n g  compared .  The headman was requested to ran do m ly select two 
farmers and  ask them to come for an interview at the  d es ignated t ime .  Headmen  were asked 
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not  to se l ect close associates,  but rather  to choose in an appropri ate  random way. The 
h eadman was a lso asked to p a rt ic ipate, and to arrange  for the keym an to be interviewed if 
t h is was a v i l l age  i n  which a keyman l ived .  All reasonab le  effo rts were made, therefore, to 
e nsure  that respondents were representative of  the overa l l  v iews of the  farmers of the  a rea,  
and no evi d e nc e  emerged i n  the i nterview process or the analys i s  of the  data to  ra ise 
q u est ions about  the adequacy of the method of sample se lection.  Given the fact that  no 
c e ntra l samp l i n g  frame exists from which a sample cou ld  have been chosen completely 
o bject ively,  and that i n  any case that may have proved unsat isfactory because of loca l  factors 
u nknown to t h e  research workers ,  the method used seems to have worked sat isfacto ri ly 
u n d e r  Thai  c i rcumstances. 

Th e se lect ion of two farm e rs per v i l lage was based on experience i n  P hase 1 ,  together  
w i th  t h e  pract ica l  need  to keep the  number  o f  i nterviewees per  v i l l age low e n o u g h  that 
adequate coverage of a n u m ber of areas could be ach i eved with i n  the  t ime and  cost 
constrai nts of the study. lt had been fo und  in Ph ase 1 that there was on ly  a modest amount 
of variati on with i n  vi l l ages, as d ist inct from the much larg e r  variation  i n  response between 
v i l l ages ,  d e pen d i n g  on  locat ion  i n  re lat ion to the keyman and oth er factors. As we l l  as the 
four  farmers, the  headman of each v i l l age was h imse l f  asked to part ic ipate .  Th is  was 
because the  headman is i nvo lved in most activit ies in t h e  vi l lage,  and would for example 
n orm al ly  arra n g e  any meet i n gs at  which the keyman m i ght speak about the p ro g ram.  
T herefore it was considered t h at the  headman wou ld  p rovide an " i nformed"  i nterviewee,  
aga inst which the  responses of  other more "typical " farm ers could be compared .  S i nce the 
v i l lage head ma n  is always h i m self a fa rmer, th is  made a tota l  of  th ree farmers per  v i l lage i n  
t h e  s ample .  

Co mposi t ion  of the F ina l  S a mpl e of I n t e rviewees 

U s i n g  these criteria descr ibed above , spe cific areas were chosen for intervi ew. Th is  was 
carri e d  out in two phases,  s i nce before the study start e d  it was unclear what d i fficu lt ies 
m i g h t  arise in the sel ect ion and interview process, and how many farmers wou ld  be requ i red 
in order to o btain a representative sample of a vi l lage and a keyman area .  The composi t ion 
of the tota l  sample interviewed in  the course of  the study i n  phase 1 is  sh own i n  Table 3 . 1 .  



Table  3 . 1  D istri but ion o f  areas a n d  farmers interviewed i n  p hase 1 

P rovince 

M K  

Years i n  Adopt ion  
prog ra m l eve ls  

H i g h  

3 

Low 

F = Farmers 
VH = V i l lage headm en 
KM = keyman 

Ope ration of S urvey i n  P h ase  1 

Area Number  of F/VH/KM 
interviewed 

Borabue 37 20 1 

Payakhapumpisa i  3 9  21  1 

Gosumpisai 40 20  1 

Chiengyuen 42 2 1  1 

1 58 82 4 

Total 244 
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The fie ld  work for the ove ra l l  survey was carried out  between M arch a n d  J u ly 1 9 87 
(Append ix 3).  Mahasarakam p rovince was se lected as the l ocat ion  for phase  1 of the s u rvey, 
carried out d ur ing  March-Apr i l  1 98 7 .  Four keyman areas (al l  in d iffe rent Tumbons) were 
s tud ied  - two h igh  adoptio n  areas and two low adopt ion  areas.  Overa l l  1 58 farmers ,  82 
v i l lage headm e n  and 4 key m e n  were interviewed i n  the fo u r  areas,  mak i n g  a total n u m ber  of 
244  i nterviews. D iagra mmat i c  maps of the  areas and specif ic v i l lages i n  which farmers were 
interviewed are shown i n  Appendix 4 .  

I nterv iewin g  was carr ied o ut by four  people who worked  as a team , a l l  in terviewi n g  people  
i n  d ifferent parts of  a v i l lage at  the same t ime. A per iod of tra i n i n g  in  the ad m i n istrat ion  of 
the questio n n a i re was g ive n b efore i ntervi ewi ng  comm e n ced,  and  review sess ions were he ld 
d ai ly  after interviewing had been  completed , to ensure that  al l  interviewers were comp let ing  
q uestionna i res ident ical ly .  A l l  i nterviewers were peop le  w i th  d i rect k nowl edge  of  the  s u bject 
m atter of the  q u estionna i re ,  a nd  a l l  were n ative Thai  s p e akers fam i l i a r  with the vari ety of Thai 
s poken in v i l l ages in the n o rt h-east. 

M ahasarakam was se lected  to do the fie ld  su rvey in phase 1 for the fo l lowin g  reasons:  

1 .  Mahasarakam was one of  the f irst two provin ces  to join the  program, and t h u s  had 
part ic ipated for three years. lt was therefore be l ieved that  keyman and farme rs would 
have accum ulated e n ou g h  exper ience of the pro g ram and i ts  operation  to p rov ide an 
i nformed assessment,  and to g ive a sound  appraisal of the n u mber  of farmers who s hou ld  
be i nterviewed in  the  rema i n i ng  provin ces i n  order  to ad equately represent the  p o p u l ation .  
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2 .  Th e quest ion n ai re forms wou ld  be wel l -tested by use o n  a large popu lat ion i n  a sma l l  
n u m be r  of  l ocal it ies, and  a ny  defects wou l d  become c lear. The survey form cou ld  then  
b e  reviewed a n d  any  s l i g ht mod ificat ions cou ld  be made to  improve c larity if necessary, 
before commenc ing  i nterviewi ng i n  f ive further provi n ces in phase  2.  

3 .  B y  us ing  fou r  i nterviewers who worked s i m u ltaneously in each area, four d iffe rent i ns ig hts 
i n to  the pro bl ems of a d m i n i stration of the q u estionnaire a n d  interpretat ion  of resu lts cou ld  
be obta ined .  Th is  he lped  g reatly in  i dentify ing  ambigu i t ies  and  other sma l l  d ifficu l t ies im­
m e d iately, and  reac h i ng  a so l ution before any further i nterviews were u ndertaken .  

4 .  T h e  province  i s  c lose to  t h e  N E-VR DC, and th is  m a d e  it eas ie r  to  take a team of 
i n terviewers to the area to comp lete the large interviewi n g  task requ i red  in P h ase 1 .  

T h e  p lan  for th is  sta g e  of t h e  study was to i nterview about  two farmers and  the  keyman 
in  each  of about twenty v i l lages spread a l l  through  each keyman's area.  This wou l d  normal ly  
mean that v irtua l ly  a l l  v i l lages u n der h is care wou ld be covered.  The a im was to d ete rmine  
i f  d istance or  other facto rs wh ich vary between v i l l ages  appeared to  be important i n  
d ete r m i n i n g  adoption rate,  so  t h at a dec is ion could b e  m a d e  about the  n u m ber o f  v i l l ages 
wh ich  needed to be stud ied  i n  P hase 2 .  The a im was to reduce the n u m ber of peop le  who 
had t o  be interviewed per  area in  Phase 2 ,  without los i n g  val uable informati on  about factors 
i n fl u e n ci n g  adoption of the p ro g ram. 

The  areas chosen for  i nvest i g ation are shown in  Tabl e 3 . 1 . 

Assistance from the P LO i n  M ahasarakam and the DLOs was offic ia l ly requested to make 
n ecessary arra n g em ents pr ior  to the actual s u rvey activit i es .  Deta i l s  were g ive n  on  how to 
arra n g e  appo i ntments in the v i l l ages.  F ie ld  interviews were perfo rmed by two s u rvey teams 
com p r is ing  two i nvesti gati n g  off icers from the NE-VRDC.  I n d ivid ual  team mem bers were 
fam i l i a r with the  s u rvey meth odo logy. The target given for each inte rviewer to be ach ieved 
per d ay was to cond uct i nterv iew with four farm ers and two v i l lage head men .  Therefore, 24 
i nterv iews were perfo rmed by two survey teams per day. By  that t ime ,  a Pa nacea 1 data f i le  
had been  deve loped for e ntry and  analys is  of  data gathere d  in the q uestion na i res.  

Ope rat ion in  P hase 2 

I n  phase 2 which took p lace between May and J u ly 1 98 7 ,  intervi ewi n g  was extended to 
five a ddit ional  provinces:  

1 .  S u ri n ,  wh ich had operated  the program s i nce 1 984; 

2 .  Khan  Kaen and Loei ,  which e ntered the program in 1 986 ;  

3 .  U d ornthanee and  Kalas i n ,  w h i ch were not yet i n  the p ro g ram. 

T h e  fi e ld  s u rvey co mmenced  about 2 weeks fo l l owin g  the offi c ia l  arran gement with the  
P LO s  of those provinces. A m o d ified quest ionnaire ,  cover i n g  on ly  those aspects wh ich  a re 
relevant to farmers i n  the two provinces which have n ot yet jo ined  the  pro g ra m ,  was 
d eve l oped from the stan dard q u estionna i re for use in Udornthanee and Kalas in .  Th is  made 
i t  poss ib le  to compare d i rectly the i r  kn owledge  and  attitu d e s  with those  of  farmers i n  the  fo ur 
pa rt i c ipati n g  p rovinces. 

Two " h i g h  a doption "  and two " l ow adopt ion"  keyman areas were se lected for study in each 
part i c ipat i ng  p rovi nce. In the  other two provi n ces (non-prog ram provinces) ,  fo u r  Tumbons  
were chosen  randomly per p rovince to  part ic ipate i n  the  study. Equ iva lent samples of 

Panacea Database M an agement System, Pan Livestock Ltd . ,  24 Albert Road ,  
Cav e rsham,  R ead ing ,  U . K. 
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farm e rs and headmen were interviewed but, of course ,  n o  keymen cou ld  b e  inc luded .  A l l  
i n te rviews d u ri n g  Phase 2 were performed by one i nterviewer. 

I n  the three p ro g ram provin ces (Suri n ,  Khon Kaen and Loei) , in terviews were conducted 
with the keyman,  t h e  v i l lage headman and two farmers f rom h is own v i l l age .  I nterviews were 
a l s o  conducted with the headman and two farmers of two addi t iona l  v i l l ages.  Based o n  
fi n d ings  i n  Phase 1 ,  i t  was cons idered that two add i t ional v i l lages was suffic ient, and  that 
d istance from the keyman 's v i l l age  appeared to be the m ost important var iable d eterm i n i n g  
h i s  effectiven ess i n  a part icu lar  v i l lage .  Therefore one  o f  t h e  v i l l ages was se l ected because 
it was located less than 2 km from the keym an's  v i l lage,  and the othe r  because it  was m o re 
tha n  2 km from the keyman's v i l l age .  Alth ough  th is d iv is ion was arbitrary, i t  represented 
approximately the d ivid ing  l ine  between "easy" t rave l l i n g  d istance and  a d istance that wou l d  
req u i re either transport by veh ic le  or  specia l  effort for the  keyman t o  exte n d  h i s  effo rts that 
far. The d istances betwee n  the  keyman's vi l lage and t h e  other stud ied  v i l lages i n  the  
p ro g ram provinces was ju dg ed  by  the DLO fol lowi n g  the  recommendat ion o f  the i nt e rviewe r, 
in order  to se lect  the v i l lages for the study. l t  can be seen that the focal po int represented 
by the keyman's  v i l lage was used to se lect certain v i l lages from those ava i lable fo r study 
(Ap pendix  4) . 

The desig n  for  P hase 2 meant that there were 1 0  interviews per  keyman area (6 farme rs ,  
3 v i l l age head m e n  a n d  1 keyman) ,  40  per  pro g ram province (24  farmers,  1 2  v i l l age  head m e n  
a n d  4 keyman) .  Hence the total was 1 20 for t h e  three program provi n ces stud ied i n  P h ase 
2 ( 7 2  farmers, 36  v i l lage head m e n  and 1 2  keymen) .  

I n  the two non-program p rovi n ces, a s im i l a r  select ion system was used,  choos i n g  fo u r  
"foca l "  v i l lages i n  each provin ce as if they had a keyman and interviewin g  in  two n earby 
vi l l a g es chosen i n  the same way as for the program provinces.  S i nce there were no keyme n ,  
t h e re were 9 in terviews per Tum bon,  3 6  p e r  p rovi nce, 7 2  i n  total . Alto geth e r  1 92 in terviews 
were conducted d u ri ng  th is  phase ,  compared with 244 in p h ase 1 and 436 in te rviews in tota l .  
M aps  o f  the areas in  which in tervi ews were conducted in  P h ase  2 a re  shown in  App e n d ix 4 .  
The  d istri but ion o f  areas a n d  farmers in terviewed i n  phase  2 is shown i n  Table 3 . 2 .  
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Table 3 . 2  D istribut ion o f  areas a n d  farmers intervi ewed i n  phase 2 

P rovin c e  Years i n  Adoption Area N u m b e r  of F/VH/KM 
program levels interviewed 

P rasart 6 3 1 
H igh  

Rattanaburee 6 3 1 
SR 3 

Chom pra 6 3 1 
Low 

Chu mponburee 6 3 1 

M u njakeeree 6 3 
H igh  

Pan 6 3 1 

KK 1 Ph uphaman 6 3 1 
Low 

Nong song hang 6 3 1 

Wa ng  sa p u n g  6 3 1 
H igh  

Ch ieng  kan  6 3 1 
LE 1 

Maung  6 3 1 
Low 

Ph uruoe 6 3 

Na  k lang 6 3 0 

Band u n g  6 3 0 
U D  0 

Sr ithat 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 

1 20 60 1 2  

Total 1 92 
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DATA O R GANIZATIO N  AN D ANALYS I S  

T h e  s u rvey quest ionnaires conta i n ed a very large amount  o f  d ata,  wh ich  had t o  be 
p repared for analys i s .  A l l  f i rst-stag e  analysis and co l lat ion of resu lts was carr ied out i n  the 
P anacea database m anagement system.  To make it  eas ier  to a na lyze the  d ata entered into 
t h e  P a n acea datafi l e ,  most i nformat ion  was re-coded from the marked responses and Thai  
text notes made by the  interviewers i nto n u merical  codes. Th e code d escr ipt ions used for 
farm e r  and keyman interviews are s hown i n  Appendix  5 .  The a rea  in which a part icu lar 
i nterv iew took p lace i s  also represented by a n u m erica l  code to fac i l i tate data e ntry for those 
i tems (Append ix  6) . 

The d ata obta ined from the su rvey i n  questio n n aire forms had been  e ntered into Panacea 
in  two d atasets. The dataset for farm e rs and head m e n  was ca l led "FAR M E R ", and  compr ised 
responses  for 278 farmers and 1 42 v i l lage headmen.  The d ataset "KEYMAN " covered 
responses  from the 1 6  keyme n  (P hases 1 and 2 ) .  

To  avo id  the analysis becoming  too vol uminous and confusi n g ,  a l l  respo nses from Phases 
1 and 2 were analyzed together. To m ake th is possi b le ,  v i l lages in Mahasarakam (Phase 1 )  
were i d entifi ed as e i ther  more or less than 2 k i lometres from the  keyman v i l l age ,  and then  
t h e  d ata was a nalyzed as  a s ing le  u n it. N o  evidence was fou n d  that th is  created any  
probl e m s  with regard to analysis,  but  i t  is necessary to  remember  that there was a much 
larger  sa mple of  both  farmers a nd  headmen for Mahasarakam than for  the  other  five 
prov inces .  

Before the  d ata a nalysis,  50 ( 1 2%) randomly chosen  questi o n n a i re forms were checked 
to determ ine  whether  each of the 230 answers entered in  Thai on th e questi onna i re form had 
been accurately transfe rred to E n g l is h ,  and then to the numerica l  code which appears i n  the 
P anacea dataset. Th is  was to conf i rm the val id ity and re l iabi l ity of  the  i nformat ion obta ined .  
F rom 1 1 500 questio n  responses c hecked i n  the quest ionnaire fo rm,  on ly 7 (0 . 06%) ques­
t ions were wrong ly transcribed i nto the dataset. This error rate was cons idere d  to be very 
low, so  d ata an alysis commenced.  

The stat ist ical  an alysis was carri e d  out i n  Panacea,  us ing  pr in c ipa l ly  cross-tabu lat ion ,  
a nalysis of  normal d i str ibut ion statist ics,  and ana lysis o f  variance .  The methods  used  have 
been  described for each section  of the  resu lts i n  Chapter 4. The  economic  analysis was 
carr ied out  in the  spreadsheet co m p uter program, Ouattro

2
. 

2 Borland I ntern at iona l .  Scotts Va l l ey, Cal i forn i a  
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CHAPTER FOUR 

S U R V EY R E S U LT S  

I NTRODUCTI ON 

The survey o f  farmers a n d  keyma n ,  carri ed ou t  as  d escribed i n  t h e  p revious Chapter, was 
des igned to provide detai led  informat ion  on the understand ing  of parasit ism and  of majo r  
an ima l  he alth issues i n  p rovinces with a n d  without the  farmer se l f-he lp  program, l i nked to  
bas ic d ata  a bout farm i n g  activity i n  each  of the  areas studied.  The  s u rvey a l so  p rovided 
essent ia l  data  for  the economic  analysis which fo l l ows from the study of adopt ion  patterns. 

The ge n era l  resu lts w i l l  be described first fo r the farmers a n d  t h e n  for the keymen ,  
co ncentrat i n g  i n  the l atter case on iss u es relat ing  to  the i r  ro le as keyman rath er  than the i r  
farm ing  activ i t ies.  F ina l ly ,  f ind ings for farmers wi l l  be  compared between keyman areas, 
contrast i n g  the ch aracterist ics of farmers in  h igh  adopt ion and low ad option  areas fo r the 
parasite control  program. 

V i l lage headmen have been inc luded in the analys is  of farmers because they are a l l  farmers 
and  i n  most cases there was l ittl e po in t  i n  treat ing  them separate ly. In cases where the  
d iffe rence between headmen and oth er  farmers was l ikely to  be  of  in terest, the resu lts a re 
reported i n  the  sect ion d ea l ing with farmers ,  and the d ifferences are po inted out .  

FAR M E R  S U RVEY R E S U LTS 

Farmer C h a racterist ics a n d  Fa r m i ng Act iv i t ies  

Of  the v i l l age  farmers and  headmen i nterv iewed ,  403  (9 6%) were ma les  and  1 7  (4%) were 
fema les .  Th e  1 7  females were al l  heads of households ,  and the i r  farm i n g  activit ies were 
s im i la r  to those of the men interviewe d .  Because very few wo m e n  were i nterviewed,  and 
there were n o  grounds i n  the interview resu lts for  co ns idering  males and females sep arately 
in  t h is study,  further resu lts reported here wi l l  combi ne the data for m ales and females.  

The average age of farm ers in  the survey was 46 years, and the i r  age d istri but ion is shown 
in  Table 4 . 1 . lt can be seen that the h i gh est frequency was betwee n  40 a n d  49 years 
(39. 5%) . T h e  second largest group of farmers was between 50 a n d  59 years (3 1 .6% of the 
total ) .  The youn gest farmers interviewed (between 20 and 29 ye ars)  comprised on ly  5 .5% 
of t h e  popu l at ion  stu d i e d .  

Informat ion  was col l ected fro m head m e n  on t h e  popu lation o f  the  v i l l ages i n  wh ich t h e  
survey w a s  c arried o u t .  T h e  ave rag e h u man populat ion  of t h e  s t u d y  v i l l ages was 638, t h e  
buffalo popu l at ion was 1 8 1 ,  a n d  t h e  catt l e  populat ion was 86. T h e  m e a n  n u mber o f  fam i l ies 
per v i l l age was 1 2 1 ,  and the mean n u m ber of people i n  each fam i ly  was 6 .3 .  The fam i ly  s izes 
in  t h e  s ix  study provinces are shown in Table 4.2. The d i stribut ion  of fami ly  sizes is  shown 
in  Table 4 .3 .  Each fami ly owned on ave rag e  5.6 hectares of  land,  2 .99  b uffalo  and  1 .89 catt le .  
l t  can be seen from the Tables that vari at ion  among the provinces in  m ean val ues for  these 
demograph i c  i nd ices wal? not large - the broad characteristics of t h e  h u man and an imal 
popu lat ions  mak ing  up  a s i ng l e  "typ ica l "  v i l lage and "typ ica l "  fam i l y  u n i t  do  not d iffer  g reatly 
between o n e  province and another with i n  the reg ion .  However this s i m i l arity i n  mean values 
of course  m asks substant ia l  variat ion between vi l lages with i n  each i nd iv idual p rovince.  
Neverthe less ,  it does mean that strateg ies  for deve lop i n g  an imal  hea lth services for  the 
re g ion  can be  bui l t  aro u n d  a re g iona l  mode l  of  the type of  v i l lage be in g  served,  which can 
be used for p lann ing  purposes as typ ica l  of the reg ion ,  not just of a s i n g le  province .  



Table 4 . 1  Age  d istri bution  o f  4 2 0  farmers 

P rovince 20-29 30-39 40-49 
years years years 

M K  1 4  41  9 7  
(3 .3%) (9.8%) (23 .0%) 

SA  5 7 1 4  
( 1 . 2%) ( 1 . 7%) (3.3%) 

KK 1 1 0  1 0  
(0 . 2%) (2 .4%) (2 .4%) 

LE 1 8 1 5  
(0 .2%) ( 1 .9%) (3.6%) 

U D  4 2 0  
(0 .00%) (0 .9%) (4.8%) 

KS 2 7 1 0  
(0 . 5%) ( 1 .7%) (2 .4%) 

Tota l  23 7 7  1 66 
(5.5%) ( 1 8.4%) (39 .5%) 

Table  4 .2  Fami ly  sizes in  the s ix  study provinces 

P rovince N u mber of N u m ber of 
v i l l a g e s  fam i l ies/ v i l l -
interviewed 

M K  82 

su 1 2  

KK 1 2  

LE 1 2  

UD  1 2  

KS 1 2  

Ave rage  

M K  = M ahasarakam SA = S u rin 
KK = Khon Kae n  LE = Loei  
UD = Udornth anee KS = Kalasin 

age 

1 06 

1 00 

1 1 2  

1 69 

1 22 

1 1 7  

1 2 1 

41  

50-59 60-69 >70 Total 
years years Years 

78 9 1 240 
( 1 8.6%) ( 2 . 1 %) (0 . 2%) 

9 1 -36 
(2 . 1 %) (0 .2%) (0 .0%) 

1 4  1 -36 
(3 .3%) (0 .2%) (0 . 0%) 

9 3 -36 
(2 . 1 %) (0 .  7%) (0. 00%) 

1 0  1 1 36 
(2 .4%) (0 . 2%) (0 .2%) 

1 3  4 -36 
(3 . 1  %) (0 .9%) (0 . 00%) 

1 33 1 9  2420 
(3 1 .6%) (4 .3%) (0 .4%) 

Number  of N u mber  of 
peop le  I vi l - people per 
I age i n te rv iewed  

fam i ly 

585 6 .4  

543 6.3 

574 6.4 

873 6 .0 

588 6 .2  

667 6 .6  

638 6 .34 
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Table 4.3 Owners h i p  of land and  l arge ru m i nants by fam i l i es 

P rovin ce N u mber of Area owned B u f f a l o  Cattl e  
f a m i l i e s (hectares) owned owned 
i nterviewed 

M K  240 6 . 1  3 .0  1 .5 

S R  36 4 .5  2 .8  1 . 0 

KK 36 6 . 1  3 . 1  1 . 6 

LE 36 4 .5  2 . 2  3 .8  

U D  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 N u m b e r  of buffa lo and catt le per  v i l l age in  1 985 and 1 986.  

P rovince N umber of N u m be r  of Number of  N u mber  of  
buffa lo 1 985 catt le  1 985 buffa lo  1 986 cattl e 1 986 

M K  1 86 90 1 8 1 89 

S R  231 77 233 79 

KK  1 55 4 7  1 56 50 

LE 1 03 1 8 7 1 02 1 89 

U D  206 37  21 1 44 

KS 200 65 200 65 

Ave rage 1 80 84 1 8 1  86 

The buffa lo and catt le  popu lations o n e  year earl ie r  ( 1 985) were reported by v i l lage 
h e admen to be 1 80 and 84 respectively (Tab le  4 .4) , so  there had been l i tt le change i n  th is  
n u mber over the year  pr ior  to the  survey. Th is  may ref lect e ith er  prec ise equ i l ibri um between 
feed ava i lab i l ity and the n u m ber  of large ruminants, or e lse (if adequate feed supply for larger 
n umbers is ass umed) d iffic u lty In  expand i n g  the an ima l  popu lat ion to  m e et the i ncreasing  
d e mand as d e scri bed i n  C hapter 1 .  
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Cropping Activit ies 

All  except one of the farmers interviewed considered rice g rowi n g  to be the i r  most 
important farm i n g  act ivity, but 99% had other i n come-earn i n g  activit ies as we l l .  Table 4 .5  
shows the extent to which various farm ing  and  off-farm activit ies are  u n d e rtaken by the  
vi l l a g e  farmers. N i n ety four  percent  undertook a n i m a l  rais i n g ,  wh i l e  59% u n d e rtook croppin g  
activ i t ies oth er  than r ice growi n g ,  a nd  5 .2% were i nvolved i n  off-farm activi t ies .  

The d ifferent types of croppi n g  activit ies other than r ice  are  shown i n  Tab le  4 .6 .  The most 
important croppi n g  activity was tapioca p lanti n g .  Farmers i n  5 of the 6 provin ces stud i ed had 
a large area of tapioca p lanted .  Khan Kae n p rovince was however the most important 
tap ioca-plant i n g  area.  From the resu lts i t  can be s een that 72.2% of the cro p p i n g  activit ies  
of  fa rmers i n  Kh an  Kaen were tapioca.  Ke naf was seen to be the  second most important 
crop .  

Kenaf  was grown by farmers i n  a l l  provinces other than Kalas i n .  U d o rn was the  on ly  
prov i n ce wh ere s u g ar cane was cu ltivated,  and Mahasarakam was the s o l e  area where 
tobacco was grown . C ropping activit ies represe nted 7 1 .3% of total farmer i n co m e ,  as shown 
in Table 4 .7 .  

Tab l e  4 .5 P ercenta g e  of farmers u ndertak i n g  farm ing  and  other activit ies 

Province A n imal  rais- R ice p lant- Croppi ng  
i n g  i n g  oth er than 

rice 

M K  95 99.6 53.0 

S R  97 .2  1 00 3 1 . 0 

KK 88.8 1 00 83 

LE 86 . 1  1 00 1 00 

U D 1 00 1 00 6 1  

KS  9 7 .2  1 00 64 

Average 94.0 99.9% 59.3 

Livestock activity 

Off-farm 
activi t ies 

1 7 . 1  

8 .3 

5 .6  

5 .2  

I n come fro m  a n i mals comprised 4022 .5  baht  (US$ 1 60.9) from buffal o  s a les ,  1 9 1 0  baht  
( U S$ 76.4) fro m  catt le  sa les ,  and 78 7 .5  baht  (US$31 .5)  from sales of oth e r  l ivestock. Cash 
i n come from n on-rumi nant l ivestock comes pr incipal ly fro m p igs  and horses ,  s ince both of 
t h ese  species are actively t raded .  Pou ltry, wh ich comprise a major  part of the l ivestock 
activity of a l most a l l  v i l lage fam i l ies ,  are used a lmost ent i rely fo r home cons umpt ion .  The i r  
s i g n if icance is  t h erefore g reatly understated in  data wh ich dea ls  on ly  with cash i ncome.  
H owever there are  problems i n  eas i ly est imat i n g  pou ltry consumpt ion  thro u g h  a su rvey of th is  
type,  and other data would be needed for  the p urpose.  Tota l  income from an ima ls  i n  th is  
study was 6720  baht  (US$ 268 .8) ,  or 2 7% of the  total i n come,  and appears to represent a 
s i m i lar proport ion  of total i n co m e  to the  fi g u re of 3 1 % reported by P rapertchob ru_g! ( 1 983) . 

As far as costs of l ivestock management were concerned ,  d i rect costs were sma l l .  Across 
t h e  6 provinces,  farmers in  1 986 spent an  ave rage of 6 baht on a rtif ic ia l  i n s e minat ion ,  41 baht 
o n  medic ine ,  1 1  baht on supp lemental fee d i n g  and 52  baht on  mater ia ls  for a n i mal  h a n d l i n g ,  
i nc lud ing  rop e  a n d  cattl e  yard repairs .  
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T he  other  potent ia l  cost associated with l ivestock management was the expe n s e  of h i ri n g  
buffa lo fo r paddy prepa rati on and other draught fu n ct ions.  O n l y  9 %  o f  farmers w h o  were 
in terviewed had h i red buffa loes for worki ng dur ing  the last year. Of this group,  45% 
h i re d  b uffa loes for 2 to 3 months, 53% h i red them for s ix months, and the remai n i n g  2% h i red 
t h e m  for  9 months. Farm ers h i red work ing  buffa lo  e i ther  because they had no  buffalo  (47%) 
or d i d  not have e n o u g h  buffalo for working (34%) . 

T he  average h i r ing cost in 1 986 reported by respondents was 1 ,005  baht/3 months .  ( US$40) .  
I n  c o mparison with i ncome fi g u res and the  costs of  managing buffa lo ,  th is  is  a ve ry l arge 
am o u n t  fo r a farmer to p ay. lt demonstrates the vita l  Importance of work i n g  a n i m als  to these 
farm ers,  and the  val u e  of protect ing  the i r  buffa lo  from d isease so that they do  not  have to 
h i re rep lacement buffa l o  to meet the i r  needs.  

Tota l  fami ly income 

The d istr ibution of  farm i ng  i n come per fa mi ly  derived from an imals ,  crops and off-farm 
act ivit ies is shown in Table 4 .7 .  Total annua l  fam i ly i n come reported by farm ers was 24,762 
baht (US$ 990.69) . Of t h is ,  the i ncome from crops was 1 7 ,655 baht (US$ 706 .2 ) ,  or  7 1 .3% of 
total i n come which was s imi lar  to the f igure of 69% reported by P rapertchob et al ( 1 983) . 

I n co m e  from off-farm sources was rel atively sma l l ,  at 392 .5  baht (US$ 1 5 . 7) wh ich  comprised 
1 .58% of total  income.  



Tab le  4.6 Types of cropp i n g  act ivit ies other  than r ice g rowi n g  

P rovince  No.  of Tapi oca 
fam i l ies 

MK 240 45% 

SR  36  -

KK 36 72 .2% 

LE 36 25% 

UD 36 22 .2% 

KS 3 6  63 .9  

Kenaf S u g a r  cane  

7 .9% -

25% -

1 6 . 7% -

2 .8% -

1 9 .4% 25% 

Tobacco 

2 .9% 

-

-

-

Other crops 

5 .8% 

2 .8% 

1 3 .9% 

1 6. 7% 

.p. U1 



Table 4. 7 Farmer i ncome per  fami ly (U S$) de rived from an imals ,  crops and  off-farm sources 

P rovince Buffa lo  Catt le  C rops 

M K  1 83 85 390 

(22.  7%) ( 1  0 . 5%) (48. 5%) 

SR 83 24 550 

( 1 2 .6%) (3. 6%) (83. 6%) 

KK 242 1 3 5 696 

(21 .5%) ( 1 2%) (61 .9%) 

LE 95 .5  1 6 7.4 626 

( 1  0.4%) ( 1 8 .3%) (68 .4%) 

UD 1 40 2 1  1 087  

( 1 1 %)  ( 1 .6%) (84.7%) 

KS 2 2 1 . 7  26 888 

( 1 9 .2%) (2 . 2%) (76 . 7%) 

Ave rage  1 60.9 76.4 706 .2  

( 1 6.2%) ( 7 . 7%) ( 7 1 .3%) 

C rops = Rice, tapioca, kenaf, sugar  cane,  maize and othe r  crops 

Other  l ivestock = Poultry ,  horses and p i gs 

Other 
l ivestock 

80 
(1  0%) 

1 . 1 2  
(0.2%) 

47 
(4.2%) 

3 .4  
(0 .4%) 

35 
(2. 7%) 

22 
( 1 . 9%) 

3 1 . 5  
(3.2%) 

Off-farm 
i ncome 

66 
(8. 2%) 

-

5 
(0 .4%) 

23 
(2 .5%) 

-

-

1 5 . 7  
( 1 .6%) 

Annual  
income 

804.7 
( 1  00%) 

658. 1 2 
( 1  00%) 

1 1 25 
( 1  00%) 

9 1 5 .3  
( 1  00%) 

1 283 
(1 00%) 

1 1 58 
( 1  00%) 

990.69 
( 1 00%) 

.p. 0'\ 
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Off-farm activit ies of  farmers are shown in  Table 4 .8 .  Farm e rs in  on ly three of  s ix  provinces 
( M a hasarakam ,  Khon Kaen a n d  Lo ei ) p u rsued  off-fa rm act ivit ies ,  and  on ly  46 heads of  
h o u seholds were i nvolved i n  off-farm activi t ies .  These comp rised work as labourers (38%) , 
as weavers produc ing local  m attresses (30%) , or  as shopkeepe rs s e l l i n g  goods i n  the i r  
vi l lage (24%) . Miscel laneous catego ries made  up the remai n ing  8%. 

Tab le  4.8 Off-farm employment of res pondents 

P rovi n ce Shopkeeper  Driver Weaver Carpenter 

M K  9 1 1 0  8 
(22 .0%) (2.4%) (24.4%) ( 1 9.5%) 

KK 2 
(66.  7%) 

LE 1 
(50%) 

Total  1 0  1 1 2  8 
(24%) (0 .8%) (30. 5%) (6 . 5%) 

C l assif icat ion  of Farmers by Degree o f  Accepta nce of the Parasite Control  Progra m  

Most of the i nfo rmat ion gat h e red i n  the su rvey relates i n  vario us  ways t o  the an ima l  hea lth 
status  of an im als own ed by the fa rmers ,  or to their  vi ews on a ran ge of i ssues which ref lect 
the i r  ove ral l  attit u des to th e  farmer self-he lp  worm contro l  program. I n  order to assess 
factors i nf luenc ing  the  adopt ion  of the parasite control  p rogram i n  the  keyman a reas 
i nvest i gated, i t  is fi rst necessary to have some meas u re of the extent to which each of the  
farme rs interviewed has u n d e rstood and adopted the  p r i nc iples and p ractice o f  p arasite 
control p romoted by the keym e n  in  the 4 provi n ces invo lved in  the pro g ram (Mahasarakam,  
S u ri n ,  Khon  Kaen and  Lo ei) . 

Wi th in  the q uestion nai re ,  farm ers were asked in  various  ways about the i r  aware ness of the 
ex istence of  the prog ram and i ts  funct ion ,  and abo u t  whether o r  not they had p u rchased 
d ru gs from the  keyman with i n  the year pr ior  to the admi n is t ration  of the  q u est i o n n a i re.  

T hese two factors were used to develop a c lassificat ion system which measured  i n  a s i mple 
but object ive way the  extent to  which the i nd ivi d u a l farmer  had become aware of the 
pro g ram, and  whether or  not they were cu rrent ly part ic ipat i n g  in i t .  Knowl e d g e  of  the  keyman 
a n d  his ro le  as a sou rce of  d ru gs for contro l l i ng  an i mal pa rasites was cons idere d  as cor rect 
u n de rstand i n g  of the prog ram,  even if the part icu la r  farme r  d id not comprehend the method 
of admin istrat ion  of the  overa l l  prog ram wh ich gave the  keyman access to  d rugs .  

Farmers were c lassif ied i nto th ree mutua l ly  exc lus ive categor ies:  

1 .  H i g h  acceptance ( had heard about the p rogram, correctly u n d e rstood its p u rpose,  and 
had bought d rugs  with in  the l ast year) , 

2 .  Med ium acceptance (had heard about and  u n d e rstood t h e  program, but  had not used the 
d r u gs i n  the program fo r at l east a year) ,  and 
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3.  Low acceptance (unfami l ia r  with the program and its relevance to them,  and had never 
used the drugs) .  

Th is  c lassif icat ion  is  summaris ed  in  Tabl e 4 .9 .  F rom the answers g iven by each farmer  to  
the  qu estionna i re ,  h e  or  she was retrospectively c lassif ied i nto one  of the  categor ies .  In  
th is  way, farmers i n  the prog ram p rovi nces cou ld  be cons i d e red i n  an an alysis by adopt ion 
area ( h i g h  o r  low, determi ned by an  assess ment of the keym an) and by program acceptance 
( h i g h ,  med ium o r  low, determ ined  by the response of  the farmer  to the work of the keyman) .  

Tab le  4.9 Farm e r  acceptance categor ies 

Heard of parasite 
control p rogram 

N o  

N o  

Yes 

Yes 

Yes 

No 

K n e w  k e y m a n  
and h is  ro le  

No 

Yes 

Yes 

No 

Yes 

Yes 

A n i m a l  Heal th  P roblems 

Drug pu rchased 
from keyman in 
1 986 

No 

No 

No 

No 

Yes 

Yes 

Degree of farmer 
acceptance 

Low(1 ) 

M e d i u m (2)  

M e d i u m (2) 

M e d i u m (2) 

H i g h (3) 

H i g h (3) 

The animal health problem cons id ered to be most important by veter in ar ians serv ing  the  
v i l l ages ,  buffa lo calf mortal ity due  to  internal  pa ras it ism ,  was very fami l i a r  to  farmers 
in terv iewed. M o re than 65% reported as a major  problem the  large rou n d  worm (Toxocara 
vitu lorum) obstru ct i n g  the a l ime ntary tract and causing death  i n  calves u n d e r six months of 
age .  Most calves affected by i nternal parasites suffe red c l i n ical s i gns  of "wh ite scou rs "  or  
u n d i agn osed d i a rrhoea. Poor ca l f  cond i t ion  d u e  to  parasi t ism is exace rbated i n  some areas 
by i n adequate n utr i t ion.  F u rthe rmore,  i n  the d ry season ca lves suffe r from sk in  d isease 
caus e d  by the sarcoptic mange mite ,  wh ich p robably contri b utes to the h i g h  calf  m o rta l i ty. 
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Farm e rs interviewed in  the s u rvey reported a fair ly smal l  l ist of  d iseases as caus i n g  non­
fata l  ca l f  i l l ness.  When asked what  made calves s ick  i n  the i r  v i l l age ,  37% l isted i nternal  
parasi tes,  1 7% gave non-specif ic d i a rrhoea,  1 6% said ma lnutrit i o n  and 9% g ave skin d isease 
as an important problem. This res u l t  is sh own i n  F igu re 4 . 1 . 

T he  causes of fatal calf i l l ness i n  vi l lage calves as reported by farmers i n  th i s  study are 
sh o wn  in  F i g u re 4 . 2 .  Of the farm e rs,  41  o/o ment ioned i nterna l  parasites as an important 
p ro b le m ,  1 4% m e nt ioned malnu tr it i on ,  1 2% ment ioned d i arrhoea without  i d e ntify ing  a l i ke ly  
caus e ,  and 33% m e nt ioned vari o u s  other  causes.  I nterna l  parasites thus  appear  to be 
re g arded by farm ers as the majo r  causative problem i n  buffa lo calf  morta l i ty. 

Farm e rs are at l east mod erately concerned about calf d iseases,  s i n ce 2 1 %  routi n e ly take 
s o m e  form of preve ntive meas u res against them (Table  4. 1 0) .  However whe reas the  
percentage of  farm ers in  program p rovinces who took  meas u res  agai nst calf d isease was  i n  
t h e  ran ge  22 t o  3 1 %, the perce ntage in  non-p rogram provinces was o n ly 6 to 1 1 %. 

l nt .paras l te ( 3�) 

� ! nutr i t ion (16%) 

ltl:nown ( 2ll:) 

SK i n  O l sease (9%) 

NDn-spec l r l c  O l arrnoea . ( 1 7%) 

F i g u re 4 . 1  Causes of N on-Fatal Disease in  Calves 

B ha n n asiri ( 1 970)  stated that the  most common d iseases caus ing  buffal o  mortal i ty are 
h a e m o rrhagic sept icaemia in  ad ul ts  and gastro i ntesti na l  nematodes in calves. He expressed 
the v iew that  in terna l  parasites were the main  reason for the 30-40% mortal ity rate in  buffa lo  
calve s .  Rufener  ( 1 97 1 )  stated that buffa lo appeared to be more s uscept ib le  to some d iseases 
and other  sources of  loss than catt le ,  such as ca l fhood i l l n ess and  theft. He  a lso be l ieved 
t h at l osses reported  by vi l lage farmers understated the actua l  effects on herd pro d u ctivity. 
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Table 4 . 1 0  Extent to which farmers carry out d isease prevent ion  in calves 

P rovince  No  Yes Tota l  

M ahas arakam 69.2% 30 .8% 1 00% 
1 66 74 240 

S u r in 75% 25% 1 00% 
27 9 36  

Khan  Kae n  78% 22% 1 00% 
28 8 3 6  

Loei  69% 3 1 %  1 00% 
25 1 1  36  

U d orn 89% 1 1 % 1 00% 
32 4 36  

Kalas i n  94% 6% 1 00% 
34 2 36  

Total 79% 2 1 %  240 
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I nter na l  para5 1 t� ("11") 

� l nutr l t l on ( 14�) 

Non-spec l 1" 1 c  d l 8rrhoea ( 1 �) 

F i g u re 4 . 2  Causes of Death i n  Calves 

Causes of d eath In ad u l t  a n i m a l s  

From the s u rvey res u l t ,  i n  6 provinces i n  t h e  area i nterviewed,  4 3 %  of  farmers cons idered 
that there were important d iseases which ki l l  adult  catt le  or buffa lo  in t h e i r  part i cu la r  v i l l ages .  
The major  d i seases rep orted by fa rm ers as contr ibuti n g  to adult m ortal ity are shown i n  F ig u re 
4.3 .  F i fty s eve n percent of farmers cons idered that hepat ic  c i r rhos is ,  associated with l iver  
f luke l es ions  i n  the l iver ,  was a com m o n  fatal d isease of  buffalo and catt le .  S ixtee n  percent 
of farm e rs i d e ntif ied as a common fatal  d isease probl ems associated with feed i n g  of tapioca -
e i ther  suffocation (from a form of tympany or  bloat) o r  i n toxicat ion afte r  a n i m als i n g ested the 

leaves o r  roots of fresh tapi oca. Four percent  ment ioned the "tetano id  syn drome"  descri bed 
earl ier as a n  important cause of deaths i n  g rowin g  buffa lo .  S ixtee n  p e rcent  of farm e rs 
reported t h at adu lt a n i m al s  d ied from acute tympany, 2% mentio n e d  s evere e maciat ion and 
5% ment ioned unexpla ined  deaths .  
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Cirr hos i s  (57lQ 

Fi g u re 4.3 Causes of Death in Adu l t  Animals 

Therefore, l iver fl uke was seen by farm ers to be the s i n g le  most I m portant cause of death 
in ad u lt a n i m als,  and they could therefo re be expected to be favourably I n c l i n e d  towards 
us ing  control  measu res a g a i nst the d isease. 

Causes of no n-fata l d isease  I n  ad u l t  an ima l s 

Over a l l  6 provinces,  73% of farmers ment ioned d iseases i n  adu lt cattle or  buffalo I n  the i r  
v i l lage which made them s ick but  d id  not no rmal ly  k i l l  them.  Maj9r  d iseases i n  adu l t  a n imals 
are shown In  F igure 4.4 .  Foot-and-mouth d isease (FMD)  is  st i l l  widespread I n  the  n o rthern 
part of  Tha i l and ,  and outbre aks occur  sporadical ly thro u ghout the North-east, especia l ly  at 
the beg in n i n g  of the ra iny  season.  The Department of L ivestock Development a lms  to spend 
i ncreased a m ounts on  a vacc inat ion campaign to  erad icate th is d isease f rom the reg i o n  and 
the whole country i n  the near  future. From the su rvey resu lts, i n  1 9 86 3 1 % of farme rs i nter­
v iewed ment ioned F M D  as an important d isease,  20% ment ioned lamen ess,  20% 
ment ioned "tetanoid syn d ro m e" ,  and 1 9% ment ioned s k i n  d isease (wh ich ma in ly  occurs i n  
t h e  d ry season ) .  Ten percent o f  owners ment ioned othe r  misce l laneous d iseases.  
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Lameness ( 2tr.li) 
St i f f ness ( 20!Q 

9< 1 n  Cl l sease (1� 

F . I.4 . D .  ( 31") 

F i g u re 4 .4  Causes of N o n-Fata l  D is ease i n  Adu lts 

Act ion  taken  whe n an ima ls  d ie  

When buffa lo  calves d ied  i n  the  v i l l age ,  44% of  farme rs s tated that they  d iv ided  the  carcass 
among fam i ly and f r iends for consumpti o n ,  32% buried  the  wh o le  carcass without exa m i n a­
t ion ,  wh i le  23% opened the  carcass and then bur ied i t .  N i nety fou r  percent of farme rs i n  the 
6 p rovinces h ave at  some t i me i nvest i gated the  cause of  calf deaths by s imple autopsies.  
From exa m i n at ion of these dead calves,  89% of exa m i n i n g  farmers conc luded that severe 
i ntesti nal  p arasi t ic  obstruct i o n  by Toxocara vitu lorum was the cause of death .  Thus i t  i s  c lear  
that  paras i t ism is a very common cause of ca l f  death ,  a l though  i t  has to be accepted that 
because of the ease of detecti ng im pacted Toxocara it is l ikely that at l east a few d e aths d u e  
t o  other  l e s s  eas i ly d i agnosed causes w i l l  b e  attri buted t o  paras i t ism.  However the  n atu re 
of the  su rvey made it im possib le to make any j u d g m e nt about the extent to wh ich p arasi t ic  
deaths m i g ht be over-reported.  

Far m e r  K n owledge C o n c e r n i ng Paras i t i sm 

I n  order  to make an assessment of the level of k n owledge of farmers concern i n g  the 
ep idemio logy of  paras i t i s m ,  they were asked a ser ies of  quest ions a imed at test i n g  the i r  
un dersta n d i n g  of  parasit ic d isease caused by Toxocara v ituloru m and Fasc io la  giga nt ica.  

Knowledge of ne matodes o btainable by observation 

For Toxocara they were s h own exam ples of the parasite and asked to i d entify it .  They were 
then asked to exp la in  where such a worm m ight be fou n d .  Fi nal ly they were asked to  expla in  
the t ransmiss ion cycle of the parasite i n  s imple terms.  Fo r  Fasc io la  they were asked a s i m i la r  
ser ies  o f  q uest ions,  but as wel l  as  cove r ing  the  parasite i tself  the quest ions a lso  covered the 
i ntermediat e  host  Lym naea ru biginosa.  These paras ites were chosen both because t h ey a re 
the m ost i mportant,  and a lso  because observant farmers  could be expected to h ave some 
knowl edg e  of the i r  ident if icat ion from past experience .  However  they would n ot k n ow the  
ep idemio logy  of the  two p aras ites from exper ience,  and questio ns on  th i s  subject  wou ld  test 
wheth er  they h ad received any specifi c education  on this topic. Keyme n  had received bas ic  
t rai n i n g  on  th is  subj ect, a n d  were tau g ht to exp la in  esse nt ia l  featu res of the ep idemio logy 
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of the paras ites to v i l l age farmers as part of the i r  extens ion efforts. Quest ions on these 
top ics cou l d  therefore test whether farmers had rece ived and reta ined th is  i nformat io n .  

�""'� non-prog 

1 year 

Nematoae I dent i f ied Tra nsm r ss Ton Known 
Locnt 1 on kno...,n 

F i g u re 4 . 5  Farmer  Knowl edge of Nematode Pa ras i t ism in P rogram and Non-Pro g ra m  
P rovince 

F i g u re 4 .5  shows that 90% of farmers i n  program and 94% in  non-pro gram p rov inces can 
ident ify Toxocara accurate ly ,  so the pa rasite is we l l -kn own to a l l  the farm i n g  c o mm u n ity 
from exam i n at ion of dead a n imals .  S im i l arly 89% (program) and 94% (non-prog ram)  of 
farm ers cou ld  correctly ident i fy wh ere the parasite is  fou n d  in the body. F igure 4 . 6  s h ows 
that with in  the program p rovi nces farmers with a h i g h  acceptance level  for the p ro g ram 
sh owed s l i g htly better knowledge of this i nformation than those with lower accepta n c e  leve l ,  
but the  d i ffe rence is too smal l  to be of  s i gn if icance. Thus awareness of Toxocara is  h i g h ,  and 
does n ot appear to depend o n  the operat ion of the parasite contro l  p rogram.  
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F i g u re 4.6 Farmer Knowledge of Nematode Parasit ism By P ro g ram Acceptance Leve l 

Knowledge of nematodes d ependent on extension activity 

H owever, k n owledge of the transmiss ion  and epid emio logy of Toxocara is much poore r, 
a n d  demonstrates that key men  have not yet been very effe ctive i n  maki n g  farmers aware of 
t h e  way i n  wh ich the parasite is transm itted.  I n  non-program provinces,  n o  farmers at a l l  (0%) 
cou ld  prov ide a reasonable explanat ion of the transmiss ion of the paras ite ,  and on ly  8% and 
7% of  farmers i n  the  one and th ree year  p ro g ram provi nces cou ld  do  so (F igure 4.5) . l t  d id  
appear that keymen h a d  made some effo rt i n  th i s  d i rect ion,  however, s ince  wit h i n  the  
program provin ces 1 4% of the h igh  acceptance fa rmers cou ld  provi de  an  adequate 
exp lanat ion ,  whereas on ly 3% and 2% cou ld  do the same in med ium and  low acceptance 
g roups ( F i g u re 4 .6) .  

T hese res u lts show that  keyman tra in i ng  needs to be g re atly stre n gth e n ed i n  the a re a  of 
com m u n i cat ion and emphasis  on the i r  educational ro le .  H oweve r i t  a lso shows that farmers 
wi l l  accept the  advice and carry out the pro g ram on the bas is  of resu lts achieved,  rat h e r  than 
de pend ing  on  u nderstand i n g  as a basis for act ion ,  s ince  86% of  farmers who had treated 
t h e i r  an imals in the last year did so with out even a rud i m e ntary understan d i n g  of the l ife 
cyc l e  of the parasite agai nst which they were tak ing act ion .  In  Ch apter 5 poss ib le  act ion  to 
i n c rease farmer  understand i n g  is  cons idered .  

Knowledge of t rematodes obtai nable by observat ion 

B e cause the l ife cycle of Fascio la gigant ica is  more comp lex, farmers m i g ht be  expected 
to h ave even l ower knowled g e  levels concern i n g  the t ransmiss ion of th is  paras ite .  The 
m ajority of farmers reco g n ized Lym naea ru biginosa as a sna i l  res i d e nt i n  dams and 
watercourses i n  the i r  area, because they see them frequently. I n  n on-program area 9 2 %  
recogn ised the  sna i l ,  and the same percentage could accu rately i dent i fy its hab itat. I n  three­
year program provinces the fi g u res were 64% for  both s nai l and  habitat ident ifi cati o n ,  
w h ereas i n  one-year prog ram p rovi nces t h e y  were 85% and  83% ( F i g u re 4. 7) . 
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W i t h i n  t h e  p ro g ram provinces,  h i g h  acceptance farmers had t h e  h i ghest l evel  of  knowl e d g e  
( 73% correct o n  both issues) o f  Lym naea and its habitat (F igu re 4.8) ,  but m e d i u m  acceptance 
fa rmers had the l owest knowled g e  levels .  
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F i g u re 4.8 Farmer Knowledge Concern i n g  The intermed iate H ost of  F.gigant ica by 
P ro g ram Acceptance Level 
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Compar ing  knowl edge of farm e rs with respect to Fascio la betwee n  p ro g ram and  n o n­
p ro g ra m  provinces (F igure 4 .9) ,  it can be seen that farmers i n  n o n-prog ram p rovinces had 
t h e  h i g h est reco g n i t ion level  for  the  parasite (78%) and awareness of  where i n  the  body it  
is  located (78%) . Farmers i n  one year prog ram provin ces h ad better  knowl edge  (69% 
recog n it ion  and 7 1  o/o knowl edge of s i te) than did farmers i n  the th ree year p ro g ram p rov inces 
( 6 1 % a n d  59% correct respect ively) . lt is l ike ly that these d i ffe rences in knowledge levels 
with respect to both the snai l  and the paras i te itself refle ct ma in ly  the d iffe rences i n  
p revale nce  of su itable habitats for  t h e  sna i l  (and he nce the p a ras ite) amon g the p rov inces 
a n d  between the local areas chosen for study, s ince  78% of non-p ro g ram farme rs had seen 
fl ukes i n  dead an i mals ,  compared with 51% i n  one-year program p rovinces and  46% i n  t h ree­
year  p rovinces.  The physi cal g e o g raphy of the p rovi nces chose n  for the  study i s  such  that 
h a bitats are more wid espread i n  t h e  non-program p rovinces than  they are i n  the  p ro g ram 
p rov inces .  

F l Uke T ae nt l f l ea F l Uke seen I n  an i ma l  
F l U<" locat i on k nown  

�� non-prog 

1 year 

F i g u re 4.9 Farm e r  Awareness of Fascio la gigant ica in P ro gram and Non-P rogram 
P rov inces 

When considered in  relat ion to program acceptance level  with i n  the  p ro g ram p rovi nces,  
s l i g ht ly  over  60% of farmers at  a l l  acceptance l evels cou ld  ident ify Fascio la  and accurately 
exp l a i n  its locat ion i n  the body (F i g u re 4.1  0 ) .  Just under  50% in al l  g roups had persona l ly  
obs e rved the  f lukes in  d ead an imals  ( F i g u re 4 . 1  0) . 
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F i g ure 4 . 1 0  Farmer Awareness of Fascio la gigant ica by P rogra m  Acceptance Level  

Knowledge of trematode parasit ism d epend ent on  extens ion activity 

The percentage of farmers i n  h igh ,  m e d ium and low acceptance groups who cou ld  exp la in  
the  ro le  of the sna i l  i n  f luke  transmiss ion  was 1 1 %, 3% and 0% respective ly .  As with the  
n e matod e ,  k nowledge of the  l ife cycle was related to d e gree of  i nvo lve ment i n  the program,  
but  the proport ion o f  farmers who had  even an e lementary understa n d i n g  of the l i fe cycle of 
Fasci o la r e mained very low. These res u lts are shown i n  F igure 4 .8 .  

H owever no  farmers at  a l l  i n  non-prog ram provinces had knowl ed g e  of the ro le  of  Lymn aea 
rubiqinosa i n  the  epid e m iology of l i ver  f luke (0% correct answer) , whereas 1% of  farmers 
knew i n  o n e -year prog ram prov inces a n d  6% i n  three-year prog ram p rovi nces.  The resu lts 
are shown in F igure 4 .7 .  

Farmer  awareness of s u bc l in ical paras itis m  and its effects 

The oth e r  area of farmer knowledge  covered in the q uestionna i re was the i r  aware ness of 
the re lat ionsh ip  betwee n  parasit ism a n d  adverse effects on an ima l  p e rformance,  part icu larly 
at the subc l in ical leve l .  This is  a d iffi cu lt area to eva luate because  of the n eed to fram e  
quest ions wh i ch do  not lead the farme r  to g ive t h e  preferred answer b y  g u ess i n g ,  yet are 
specif ic  e n o u g h  to get at the matte rs of interest. Questions 66 to 73 in the farm er 
quest ionna i re (Appendix  2)  were i nten d e d  to i nvesti gate this genera l  area. 

Farmers were asked to  d escribe the effects which worm infestat ion  h as on calves.  E ighty 
n i n e  percen t  of farmers in both o n e  and  three year program p rov inces cou ld  do so 
acc u rately, compared with 84% i n  non-program provinces. Th is  d ifference was not 
statistical ly  s i g nif icant. When prog ram province farmers were class i fi e d  by acceptance l evel ,  
94% o f  h i g h  acceptance farmers u nderstood the effects o f  worms ,  compared with 83% for 
medium and 87% for l ow acceptance farmers .  This d i ffe rence between  categor ies is  
statist ica l ly  s i g n if icant.  N inety one  percent  of farmers i n  the 6 provin c es bel i eved they were 
ab le to i d e nt ify calves with parasite burdens by the c l in ical  s i g n s  they show, with non­
s i g n if icant d ifferences between the three stages of program deve lopm ent .  Within the 
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pro g ram p rovi nces 92% be l ieved they could d isti n g uish  calves affected by worms from those 
which were n ot,  with no  s ign if icant d i fferences between acceptance levels .  S ixty e ight 
pe rcent of farmers used loss of appetite and cond it ion  to detect p arasit ised calves ,  wh i le 
scour ing was the p ri ma ry cr iter ion used by 20%. Two percent used d i rect detect ion  of worms 
passed in faeces, 4% used abdomina l  p a i n ,  2% the occurrence of convu ls ions ,  and 3% used 
a combinat ion of f i nd ings  from those d escr ibed.  Farmers in  the p r o g ra m  p rovin ces at 
d ifferent acceptance levels conformed c losely to t h is overa l l  p attern,  with no  m arked 
d i fferences between acceptance levels in the methods used to detect parasit is m .  

Farmers were also asked whether they thought most an imals have worms i n  t h e m ,  o r  on ly 
some.  Th i s  qu estion was i ntended to assess whethe r  farmers recog n ised the poss ib i l ity of  
su bcl i n i ca l  p a rasit i sm,  i n  that calves cou ld  have worms yet  appear p e rfectly normal .  Overa l l ,  
44% of  farme rs bel ieve that  m ost an ima ls  h ave parasites, wh ereas 56% be l ieve that a sma l le r  
propo rt io n  h ave them.  The th ree categories of  province h ad s im i la r  resu lts, and d ifferences 
between t h e m  were not statistical ly s i g n if icant. An unexpected fi n d i n g  was that on ly 35% of 
h i g h  acceptance farmers tho ught most a n i m als were affected by wo rms,  compared with 46% 
in med ium acceptance and 55% i n  low acceptance g roups.  This d ifference was s i g n i f icant 
(Ch i-squared = 1 1 .4,  P <0 .0 1  ) .  In  retrospect,  the quest ion may have been understood to 
rel ate to treatm ent,  h igh acceptance farmers bel ieving  that their  an ima ls  were not parasit ised 
because t h ey h ad been treated. If th is  is  not  the case,  then low acceptance farmers a re more 
aware of the  n ature of p arasit ic i nfestat ion  than h i g h e r  acceptance ones ,  and aga in  the 
extens ion effort of keymen would have to be judged much less s u ccessful than the i r  
promot ion of the use of a nthelm int ic .  H owever i f  the  question m eant  d i fferent th ings to  
farm e rs accord ing  to whethe r  or not  they used anthe l m i nt ic,  then the  answers are d i ff icult  
to i nterpret. The f ind ings for this questi o n  must therefore be interpreted with cons iderable 
caut ion.  

Treat m e nt and P reve n t i o n  P ract ices  for  Paras i t ic  and Other D iseases 

As a furt h e r  test of u n derstand ing  of  p arasit ism and i ts  control ,  respondents were asked 
whether they take any measures to p revent calves beco m i n g  i l l  with worms.  In non-pro g ram 
provin ces 8% take measu res, in  one year p rog ram p rovi nces 26% and in t h ree year p rog ram 
provinces 30% take preventive act ion (Table 4. 1 0) .  I n  program p rovi nces ,  50% of h i g h  
acceptance farmers say t h e y  take prevent ive act ion,  compared with 2 1  o/o o f  med ium and 1 2% 
of l ow acceptance farmers (Table 4 . 1 1 ) .  

Table 4. 1 1  Cal f  parasite p revention p ractised by farm ers at di fferent acceptance levels 

Acceptance 
of 

farmer  

H igh  

Med ium 

Low 

Yes 

50.4 

21 

1 2  

No 

49 .6  

79 

88 

N u m be r  of 
observations 

1 39 

7 6  

1 33 

( 1  00%) 

( 1  00%) 

( 1  00%) 

If farmers stated that they took prevent ive measures,  they were a lso  asked what form 
these took.  The resu lts c lass if ied by acceptance level a re shown i n  Table 4 . 1 2 . Among h i g h  
acceptance farmers ,  53% stated that t h e y  t reated calves p reventively by dos ing  them with 
anthe lmint ic  at recommended ages, rather  than j ust when they appeared paras i t ised ,  and 
39% said they dosed calves p reventively i n  accordance with the reco m mendat ions of the i r  
keyman,  wh ich  wou ld  amount to  the same proced u re .  A further  3% d osed the i r  ca lves 
p reventively in accordance with the advice of  the d istr ict l ivestock off icer. Hence a total of 
95% of h i g h  acceptance farmers fol lowed the recommended program as a p revention  
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approach.  T h e  remammg 5 %  used herbal  methods (3%) o r  mag ica l
1 

m ethods ( 1 %) for  
p revent ion ,  and anthe lm in t ic  o n ly for th e rapy of c l i n ica l ly  parasi t ised ca lves.  

I n  contrast, a m o n g  the ve ry smal l  n u m bers who used any form of p reventive measures,  
37% of m e d i u m  accepta nce and 44% of low accepta nce farmers chose h erbal o r  mag ica l  
approaches ,  and on ly 63% and 56% respectively of  the two g roups stated that they used the 
recomme n d ed  anthe lmint ic  dos ing program or  the adv ice of  the keyman o r  DLO as the i r  
p revent ion m ethod (Table 4 . 1 2 ) .  Mo reover no farmers in  these two g roups had used 
anthe l m i nt ic  o n  the i r  calves i n  the previous year, so the i r  statements were ones of pr i nc ip le  
rather  than  recent  pract ice.  The num bers a re low because few farmers i n  these  acceptance 
l evels c la im ed  to  use prevent ion methods.  

Tab l e  4 . 1 2 Meth ods of fa rmer prevent ion for worm infect ion  

Accep­
t a n c e  
of far­
m e r  

H i g h  

Med i u-
m 

Low 

T i m e d  
w o r m ­
i n g  

53% 
37 

38% 
6 

44% 
7 

D L O ' s  
s u g -
g e s -
t ion  

3% 
2 

1 9% 
3 

6% 
1 

K e y m ­
a n ' s  
s u g g ­
est ion 

39% 
27 

6% 
1 

6% 
1 

H e rbal 
me d .  

3% 
3 

3 1 %  
5 

44% 
7 

M a g i c  Total 

1 .4 %  1 00% 
1 70  

6% 1 00% 
1 1 6  

1 00% 
1 6  

Farmers were a lso asked whether it is worthwhi le  g ivi n g  anthel m i nt ic  to ca lves which have 
worms but appear  healthy. In non-prog ram p rovi nces 6% said yes , compared with 22% i n  
o ne-year a n d  33% i n  th ree-year program p rovi nces. When acceptance leve l  i s  cons idered ,  
5 1 %  of h i g h  acceptance farmers thought it wou ld be  worth  treat ing  such  a n i ma ls ,  com pared 
with 1 6% of m e d i u m  acceptance and 1 7% of low acceptance farmers (Tab le  4 . 1 3) .  Thus 
s l i ght ly over h a lf of the farm e rs who have accepted the advice to t reat  thei r  a n i m als and  have 
carr ied out t reat m e nt dur ing  the last year  ag ree that i t  is worthwh i le  t reat i n g  subc l i n ica l ly  
affected an ima ls .  Although th is  is a m uch h i g h er proport ion  than for  the  l ower acceptance 
leve ls ,  it shows that there is sti l l  cons ide rab le scope to re i nforce with the  farmers the 

1 
Mag ical  m ethods are def ined for  th is  p u rpose as those wh ere the  p rocedure fo l l owed 

does n ot i nvolve the use of any i n g red ien t  which could be rat iona l ly  expected to h ave a 
therapeut i c  effect ,  even one as yet u n identif i e d .  One common examp le  i n  the  study area is 
b lowing  steam g e nerated fro m pou r ing  wate r  on to hot m etal  on to the part of the a n i m a l  
affected b y  a d i sease.  Another  is the u s e  o f  a red cloth t i e d  around the  n eck o f  a n ewborn 
calf  t o  prevent  d i sease from affect ing  i t .  
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i m portance of s u bc l in ica l  parasit ism to  the i r  a n imals .  Trad it ional  treat m e n ts2 
were widely 

u s e d ,  eve n by the h igh acceptance fa rmers.  

Tabl e  4. 1 3  Exte nt  to which farmers use prevent ive treatm ent for parasites in buffa lo ca lves, 
c lass if ied by l e n gt h  of t ime in program and acceptance levels 

Du ration of p ro-
g ram 

One year 

Three years 

Acceptance l ev­
e l s  

H i g h  

M e d i u m  

Low 

No Yes 

77.8% 22.2% 

67 .4% 32.6% 

No Yes 

49% 5 1 %  

84% 1 6% 

83% 1 7% 

Farmer  Action When a Calf Became S i ck P r ior  to the P rogram 

Total 

1 00% 
( 7 2) 

1 00% 
(2 76) 

Total  

1 0 0% 
( 1 3 9) 

1 00% 
(76 )  

1 0 0% 
( 1 33) 

O n e  of the poi nts of interest in  the study was to determine  the extent of c hanges in the 
acti o n  taken by farmers when one of  the i r an i mals became i l l  w i th  a poss ib le  paras it ic  
d is e ase, as a res u l t of  introduct ion of  the fa rm er  self -help parasite control  program.  

Farmers were the refore asked what act ion they wo u ld  take now, and what they wou l d  have 
don e  if faced with the same problem five years earl ie r. If they had changed t h e i r  approach,  
they were asked the  reason for the chan ge .  

P rior  to  the  com m encem ent o f  the  program,  58% of  farm ers in  the fou r  p rovin ces wh ich 
s u bs equently jo i ned  the prog ram used trad i t ional  v i l lage treatments, e i ther  h e rbal rem ed ies 
or  d rugs such as ant ibiot ics or vitamins obta ined through local supp l iers ,  8% sa id  they would 
h ave asked for advice from the DLO, 1 3% said they would go  to a local  chemist  for a s u itable 
drug,  4% wou ld  use mag ical methods,  and the remai n i n g  1 7% wou ld  use m isce l laneous 
a l ternat ive methods.  These resu lts are summarised in  Fi g u re 4. 1 1 .  When  a l l  s ix provi n ces 
are considered ( F i g u re 4 . 1 2) ,  the res ults are general ly s im i lar .  

2 
Tradit ional  t reatments a re those used by fa rm ers themselves when an ima ls  were 

severely affected by d iseases, inc lud ing but not l i mited to parasites. Ant ib iot ics and  vitam in  
i nj ect ions were t h e  d ru gs most farmers used  fo r t reatment.  Herbal rem ed i es were  a lso  used  
by  farm ers i n  rem ote a reas fo r  animal  treatment ,  and  an imal deaths may frequently occur 
from t hese treat m e nts. 
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Farm e r  Act ion Wh e n  Adult An im als Beca m e  S ick P rio r  to Commencement of  the  P rogram 

Before the program co mmenced,  when adu lts were s ick, the percentag e  of farmers us ing  
trad it ional  treatment  across the  6 p rovin ces was 53%, 1 7% bou ght drugs  from the chemist, 
1 2% sought he lp from the DLO, 5% used mag ica l  methods to solve the i r  a n i m al prob lems,  
and 1 3% gave m i sce l laneous responses. These f i nd ings are shown i n  F ig u re 4. 1 3. 

F ig u re 4. 1 4  co mpares the sou rces of advice used by farmers at each of the  t h ree program 
acceptance levels i n  decid ing  o n  treatment of adu lt stock in  the t ime before the p rogram 
started .  

Low acceptance farmers were more l i kely to  have used a chem ist or the DLO as  the i r  source 
of advice than the h i g h  or med i u m  accepta nce farmers,  and hence were less l ike ly 
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Ot � s  ( 17ll:) 

F igure 4. 1 1  Sources of Treatments Used for S ick Calves P rio r  to t h e  P ro g ram,  for 
P rovin ces Wh i c h  Su bsequent ly Jo ined  the P rog ram 

ot�s ( 1091) 

DLO ( 1311) 

F i g u re 4. 1 2  S o u rces of Treatment  Used for S i ck Calves Pr ior  to the  P ro g ram,  for a l l  S ix  
P rovinces 
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F igure 4 . 1 3  S o u rces of Treatment Used for S ick Ad ults P rio r  to the  P r o g ra m ,  for  a l l  S ix  
P rovinces 
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F i g u re 4. 1 4  S o u rces of Treatment Used for S ick  Ani mals  Pr ior  to P ro g ra m  Commence­
m e nt, Classif ied by Su bsequent Acceptance Level fo r P rogram 



66 

to re ly on  trad i t iona l  treatment. A smal l  n umber  of farmers a l ready used as a s o u rce  of  
advice the  farmer who l ater became the pro g ram keyman.  

Cur re nt S ources of Advice to Farmers Concern i ng Treatm ent of S i ck An ima ls  

At  the  t ime of the s u rvey sources of advice had changed substanti a l ly ,  as s h own i n  Table  
4 . 1 4.  Forty percent of farmers now s ought the i r  advice f rom the keym an,  and  a fu rther  30 to  
40% from the DLO,  wh o  appears to have ga ined cons iderably i n  publ i c  reco g n it ion in  
compar ison wi th  the s ituation five years earl ie r .  I n  the  non-program p rovin ces  the  chemist 
(28%) a n d  the DLO (56%) account for most of the advice.  

When p rog ram p rovi n ce farmers are co ns idere d  by acceptance l evel (Ta b l e  4 . 1 5) ,  the 
keyman h as become c learly the dominant source of i nformation  fo r h igh acceptance l evel 
farmers ,  advis i n g  78% of  th is group.  S ince a fu rt h e r  1 5% wou l d  go  to the D LO ,  the offi c ia l  
vete r i na ry service wou l d  advise 93% compared with 5% f ive years earl i e r, l eav i n g  on ly  7% 
of  h i g h  acceptance farmers who wou l d  now use a lternative sources . M e d i u m  acceptance 
farm e rs would p redo m i n antly use the  DLO (54%) , with the keym an coming  second (3 1 %) .  

Thus  t h e  offic i a l  veter i nary serv ice (taken t o  i n c l u d e  the keyman a s  one o f  its components) 
is now act ing  as the s o u rce of advice for 85% of m e d i u m  acceptance farmers,  compared with 
1 0% f ive years ear l i e r  (Table 4 . 1 5) .  Low acceptance farmers appear to rely m o re on  othe r  
sources for the i r  adv ice ,  but st i l l  5 5 % wou ld  now g o  to  the  DLO a n d  1 .6% to the  keyman,  
co mpare d  with 1 6% p r i o r  to the p ro g ram.  Low acceptance farmers appear to be people who 
make m uc h  g reater use of the chemist - both now ( 1 9%) and five years ago (2 2%) . 
Involve m ent of loca l  c h em ists in  the  p rogram i n  s o m e  form may p rovide  a m echan ism for 
gett i n g  sound advice to  the farmers who have been re lat ively untouched by the  p ro g ram in 
i ts p resent  form.  A l tern at ive ly ,  cont inu ing  use by low acceptance farmers of the  chem ist 
may ref le ct s imp ly  th e i r  d i ff icu lt ies in  us ing  the keyman for one reason or another ,  and 
changes wi th  respect to  numbers and  se lection  of keymen may resu l t  i n  th ese farm ers 
beco m i n g  more i nvolved i n  the p ro g ram.  At l east they are predominant ly u s i n g  t ra ined 
sources of advice,  rat h e r  than peop l e  who lack any understand i n g  of the ep idemio logy  and 
control of paras i t ism.  



Table 4 . 1 4 Sources of advice cu rrent ly used by farmers fo r t reatme nt of calves, c l assif ied  by p rovince g roup  

T i m e  i n  
program 

One year 

Three 
years 

Non-
p r o g r a m  
p rovince 

Don't  need 
any advice 

2 .9% 

5.3% 

1 1 . 1 %  

Keyman 

40.5% 

39. 1 %  

-

Chem ist D LO H e rbs 

2 1 . 7% 30.4% 3% 

8 .4% 40.3% 1 . 1 %  

27 .8% 55.6% -

Others 

1 . 5% 

5 .8% 

5 .6% 

Tota l  

( 1  00%) 
69 

( 1  00%) 
263 

( 1  00%) 
72  

"' 
......, 



Table 4 . 1 5 S o u rces of advice used by farmers to treat s ick calves, c lassif ied by level of acceptance of the  p ro g ram 

A c c e p t - Don 't need Keyman C h emist  DLO H e rbs Others 
a n c e  o f  any advice 
fa r m e r  

H i g h  0 . 7% 7 7 . 5% 4.4% 1 5 .2% 0 . 7% 1 .4% 

M e d i u m  2 .9% 3 1 .4% 1 0% 54.3% - 1 .4% 

Low 1 0 . 5% 1 .6% 1 9 . 4% 54.8% 3 .2% 1 0 .5% 

Total 

( 1  00%) 
332 

(1 00%) 
70  

( 1 00%) 
1 24 

0\ 
00 
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Far m e r  Knowledge and Att i tu des Concern ing Keyme n  

Th e s ou rce t o  which farmers i n  d i fferent province groups sa id  they wou l d  g o  t o  buy d rugs  
to t reat a s ick  calf  is shown i n  Table 4 . 1 6 .  l t  can  be  seen  t h at t he  keyman provides  d r u g s  to  
about  4 0% of  farmers,  t he  DLO to about 30% and  the  c h e m ist to  about 25%. 

Tab l e  4 . 1 6 Sou rces of d rug s  for  an ima l  t reatment used by farm ers i n  p rogram and n on­
pro g ram provi nces 

T i m e  Vil lage 
i n h e a d -
P r o g - man 
ram 

0 n e 
year  

T h r e e  0.8% 
years 

N o n - 1 .4% 
p r o g -
r a m 
p r o  v -
i n ce 

K e y - C h e m- D LO 
man ist 

42 . 0% 26 .0% 29 . 0% 

38 .4% 24.3% 33 .8% 

40 .0% 58 .0% 

N e v e r  
a d -
m i n i -
stered 

3 .0% 

2 .7% 

Total 

(1 00%) 
69 

( 1 00%) 
263 

( 1 00%) 
7 2  

When cons i d ered in  relat i o n  t o  acceptance  leve l ,  7 6% of  h i gh  acceptance farmers sa id  
t h e y  wou ld g o  to the keyman to buy drugs  to treat a s i ck  ca l f ,  co mpared w i th  3 1 %  of the  
m e d i u m  and 2% of the  low acce ptance farmers .  Th is  d i ffe re n ce is s i g n i f icant  (P  < 0 . 0 1  ) .  Th is 
res u lt i s  shown in  Table 4 . 1 7 . However t hose farm ers w h o  d id not use the  keyman went 
i nstead to e i ther the DLO or the loca l  chem ist ,  so provid e d  they both supply i nformat ion  
wh ich  is s im i l a r  to that prov i d e d  by the keym an ,  the ri gh t  i n format ion  wi l l  ge t  t h ro u g h  to the  
farm er. 

Tab le  4 . 1 7 Sou rces of d rugs  fo r  farm ers ,  c l ass i f ied by leve l  of pro g ram acceptance  

Acce p  Vi l lage K e y - C h e m - D LO N e v e r  Tota l  
t a n c e  h e  a d - m a n  ist a d -
of far- man m i n i -
m e r  stered 

H i g h  76 . 1 %  1 0 .8% 1 3 .0% (1 00%) 
1 38 

Med iu- 1 .4% 3 1 .4% 1 7 . 1 %  4 7 . 0% 3. 1 %  ( 1 00%) 
m 7 0  

Low 0.8% 2.4% 44.4% 4 6 . 8% 5 .6% ( 1 00%) 
1 24 

The opin ion on a keyman 's a ct ivity he ld  by h i g h  and m e d i u m  acceptance farme rs can be 
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T h e  op in ion o n  a keyman's activity h e l d  b y  h igh  a n d  m e d i u m  acceptance farmers can be 
s e e n  in  Table  4 . 1 8 .  N inety n i n e  percent of the h igh  acceptance farmers had seen  keymen 
v is i t  the i r  v i l l age ,  96% had ta lked with the keyman about  the p rogra m ,  and  (by d efi n i t ion)  a l l  
h igh  acceptance farmers i nterv iewed had bought  drugs from t h e  keyman ,  e i ther  a d eworm i n g  
d r u g  for calves, or  treatment for adult  an imals  aga inst l iver fl uke. N i nety percent of farm ers 
k n e w  that keym en  talked to othe rs as wel l  about the pro g ram,  79% cons idered that t h e i r  
keyman gave correct advice concern ing  parasite contro l ,  and  84% fo l lowed the keym an 's 
reco m mendati o n .  lt is notabl e  that med ium acceptance farm ers had m uch lower op in ions 
of t h e  keyman 's  effectiveness i n  a l l  respects. In  part th is  wi l l  be  because they were i n  
d iffe rent v i l l ages where t h e  keymen had p u t  less effort , b u t  i t  probably a lso reflects a 
d i ffe rence i n  att i tude.  Low acceptance farmers could n ot answer these quest ions s ince  they 
d id  n ot know about the progra m .  

Tabl e  4 . 1 8  Farmer opin ion  o n  k eyman's activity 

Vis i ted  Ta lked S o  I d  Talked KM F o I - Total 
vi l l a g e  o n  d r u g  to oth- g a v e  I o w e d  

p r o - to  m e  ers g o o d  KM 
g ram advice advice 

H i g h  acceptance  

99 .3% 9 6 .4% 1 00 %  89 .9% 79 .0% 84.2% 1 39 

M e d i u m  acceptance 

84.7% 5 9 . 7% 0% 50.0% 1 3 .9% 2 .6% 76 

I nt e ract ion of  V i l l age Headman with Keyman 

In  genera l  i t  m ight be expected that the v i l lage head m an and  the  DLO would  be the 
peop le  who m ost of  the effective keymen would ask for  he lp in  arrang ing  meet ings i n  e i ther  
th e i r  own or other vi l lages .  D u ring  the meet ing ,  keymen wou ld  exp la in  the  program and 
answer questions  from farme rs about the p arasite contro l  p rogram. Th is  can he lp farmers 
u n derstand the  program. If the  v i l lage head men  were i nstrum ental i n  arrang ing  meet i ngs  for 
keymen,  it would be hoped that  they wou ld  be more fu l ly  info rmed on the  program than 
ord i nary farme rs .  However t hat does not seem to have been the case with regard to asp­
e ct s  of the pro g ram i nvesti g ated .  Table  4. 1 9  shows the acceptance l evels for farmers and  
v i l lage head men  separately,  and i t  can  be  seen that the percentage of  headmen c lass i fi e d  
as h igh  acceptance i s  equal  t o  that for other farmers. H owever the  percentage  o f  m e d i u m  
a c ceptance headmen i s  33%, c ompared with o n l y  1 6% in  th i s  categ ory f o r  other farmers .  As 
a result, the n u mber of low acceptance headmen is much s mal ler  than for other fa rme rs .  The  
reason for th is  appears to  be t h at h i g h  acceptance is  defi ned  i n  terms o f  buyi n g  drug  fro m 
t h e  keyman. Yet 47% of headmen obtai ned  the i r  drug  supp l ies d irect fro m the DLO rather  
than from the keyman ,  presu mably because they knew h i m  personal ly  and  may have o btai n­
ed their  supp l ies on  prefe rent ia l  terms,  whereas only 26% of othe r  farmers went d i re ct to  the 
DLO.  Th is  w i l l  d istort the acceptance f igu res for  the headmen,  and g ive a fa lse impress ion 
that they h ave an acceptanc e  level no  better than oth e r  farmers . lt appears that they  do 
use the pro g ra m ,  but  many o btain the i r  supp l ies h igher  u p  the d istribut ion cha in .  Thus the  
n u mber o f  true "h igh  acceptance"  farmers wou ld  be  s u bstantia l ly increased i f  th is  g ro u p  was 
ad ded in.  
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Tab le  4 . 1 9 Acceptance levels for  v i l l age head men and  o the r  farm ers 

Acceptance Farmers V i l l age  headmen  Tota l  
leve l s  

Low 43.5% 28% 38% 
1 00 33 1 33 

M e d i u m  1 6% 33% 22% 
37 39 76 

H i g h  40 .4% 39% 40% 
93 46 1 39 

Tota l  230 1 1 8  348 

Reasons why fa r mers d id  not use the  keyman 

The reasons why fa rmers d id  no t  fo l l ow the i r  keyma n's recommen d at ions  is sh own i n  F i g u re 
4 . 1 5 .  l t  can be seen that 46% of t h e m  reported that they had  not had s ick  an ima ls, and as 
d escr i bed above many of t hem d i d  not cons i d e r  i t  necessary to treat a n i m als under  these 
cond i t ions .  Twenty f ive  percent  of  farmers were unaware of  the  p rog ram,  8% had no  adu lt 
a n i m als ,  1 4% had no calves, 1 %  p referred t rad i t iona l  t reatm e nt ,  and  6% had other  re asons .  

Don 't tr ust keymen (� ---..::=;;;;: 
NO money ( 1:t) --.p=.,., 
Too fDr (2%) 

oon 't 1 lke keyrmn ( 1�) 

Unaware of pr<><ram (25� 

An i ma l never been s i ck (46�) 

r-.o ea 1 f c 14510) 

Tr!ld . me<l . preferred ( 1� 

F i gure 4 . 1 5 Reasons Why Farmers D id  N ot Use Keym an 
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Six percent of  h i g h  and 44% of med i u m  a cceptance farmers menti o n e d  that t h e  keyman was 
so busy with oth e r  work that he did not h ave much t ime to work as a keyman.  N inety six per­
cent and 33% of h i g h  and medium acceptance farmers bel ieved w h at the  keymen to ld  them 
and used the  drugs h e  p rovided. Those who be l ieved the keymen but had no money to buy 
drugs were o n ly 2% of h i g h  and 2% of m e d i u m  acceptance farme rs .  Only 1 %  and 29% of 
h igh  and m e d ium acceptance farmers cou ld  not get d rugs  from the keyman.  Those who th­
ought no  treatment was n ecessary comp rised 1 8% and  53% of h i g h  and  med ium accepta­
nce farmers. This resu lt is  shown in Tab l e  4 .20.  

Table 4.20 Farmer opin ion on the i r  keymen (KM) by acceptance leve ls  

Farme r  Too busy Be l ieved Be l ieved Can't  No treatment Tota l  
acceptance for KM KM a n d  but n o  get needed 

work used d r u g  money drug 

High 6 .5 96 .4 2 .2  1 .4 1 8  1 39 

Medium 44.4 33.3 2 29 53 72 

2 1 1 

Farme rs were  asked about p roblems of o btai n i n g  drugs  from the keyman .  Forty fou r  percent 
of h igh  and  20% of med ium acceptance fa rmers who reported d iffi cu lt ies  i n  buyi n g  med ic ines 
for the i r  a n i m als said that  they had not e n o u g h  money to buy dru gs ;  1 2% and 30% ment ioned 
that i t  was d ifficu lt to contact the keyman when they needed to buy d rugs ;  25% and 20% 
compla ined that the keyman's v i l lage was too far away to buy d rugs .  These f ind ings are 
reported in Table 4 .2 1 . However it s h o u l d  be noted that relat ively few farmers expressed 
concern about  d ifficu lt ies with d rug  supp ly .  

Table 4 .21  D i ffi cu lty in  g etti ng drugs f rom keyman 

Farmer No trans- Dru g N o  
accepta nce portat ion supply m o n ey to 

l im ited buy drug 

High 1 9  44 

Medium 25 5 2 0  

Diffi cu lt 
to f ind 
keyman 

1 2  

30  

Too far 
away 

2 5  

2 0  

Total 

1 00 
( 1 6) 

1 00 
(20) 

(36) 

Sou rces of Farmer Advice Who Convi n c e d  Farmers to  Change D isease Control Methods 

As seen i n  F igure 4 . 1 6 ,  a h i g h  p roport ion of farmers had  c h a n g ed the i r  p racti ce 
concern i n g  d isease contro l  methods i n  ca lves, compared with five years earl i e r. Among h i g h  
acceptance farmers ,  9 5 %  h ad chan g ed  t h e i r  approach over that t im e ,  compared with 79% o f  
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F i g u re 4. 1 6  Extent of Chan g e  in  Calf  D isease Control  Methods ,  by Acceptance  Level 



74 

100 r-----------------------------------. �� 
89 Keynen 

OLO 

Hrgn Low 
Medh.rn 

F i g u re 4 . 1 7 S o u rces of Advice Who Convinced Farmers to C hange Disease Control  
M ethods - One Year  P rovi nces 

F i g u re 4. 1 8  So u rces of Advice Who Convinced Farmers to C h a n g e  C alf Disease Control 
M et hods - Three Year P rogram P rovinces 



7 5  

m e d i u m  acceptance and  55% o f  l o w  acceptance farmers. Th is  d iffe rence is  stat ist ica l ly 
s ign if icant (P< 0.01  ) .  Thus the th ink ing of farmers has progressed from u s i n g  trad i t ional  
meth ods of treatment  f ive years earl i e r, to re l i ance on tra ined sources of advice p redo m inant­
ly at t h e  t ime of the s u rvey. 

For the farmers w h o  had changed their  d isease  control pract ices,  a q uest ion  was asked 
co ncern ing the advi ser  who had convinced them to  change.  For both o n e  year p rogram 
provinces (Figure 4 . 1 7 )  and th ree  year program p rovinces (F igure 4 . 1 8) ,  the keyman was 
c lear ly the most i nfl u e nt ia l  in chang ing  the h i g h  a cceptance farmer's po l i cy.  Amon g  the  
sma l le r  n umber of med ium acceptance farmers who  changed ,  the  keyman a n d  t h e  DLO were 
the m ost inf luent ia l  p e ople .  Among the 55% of low acceptance farm ers who h ad changed 
the i r  practices, the  D LO was the most  infl uent ia l  adviser and the keyman had  n o  part in  the 
chan g e ,  s ince these farmers d i d  not know of h i s  existence. 

The current sourc e  of drugs for treatment of ca lves is  shown in F igure 4 . 1 9 .  The keyman 
was the main sourc e  for h igh acceptance farm e rs ,  and the DLO was the m a i n  source for 
med i u m  and low acceptance farm ers who wished to buy d ru gs. 

F i g u res 4.20 and  4 . 2 1  show that the reasons  for chang ing  the  method of treatment  of 
adu l t  an imals were s i m i lar to those g iven by far m e rs for chang i n g  the method of treatment  
of  ca lves ,  and that the pattern was broadly s i m i la r  for  one year  and t h ree  year  provinces.  
Most h igh acceptan c e  farmers were influenced by the  keyman,  with the  keyman hav ing  
reduced inf luence at lower acceptance levels ,  a n d  the DLO havi n g  p roport ionate ly more 
infl u e n ce ,  beari n g  i n  m i nd that the number  of owners i nvolved becomes rap i d l y  sma l le r  at 
lowe r acceptance l evels .  

70 �� Keyman 
60 

DLO 
<I> so 
V � � ChQm l ; t  g 40 .c. V i 
i 30 
� 
1111 20 

10 

0 

n1gn I OW  med l un  

F igure 4 . 1 9 Sources from Which Drugs for  Calves Were Obtai n e d ,  by Acceptance 
Level 
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T h e  extent o f  chan g e  in  calf d i sease control m ethods b y  acceptance l evel  is  seen i n  Fig u re 
4 . 1 6 and Table 4 .2 2 .  Although  h igh  acceptance farm ers have accepted the  val ue  of us ing  
the  d rugs and h ave switched to t h em,  the t im ing  o f  the i r  treatment does not  always ag ree 
with the recommended  p ractice .  As can be s e e n  from Table 4.23,  on ly  50% of farme rs who 
used the reco m m e nded drugs d i d  so exactly i n  accordance with program recommendat ions,  
and  the rest d eviated from the offic ia l  g u i d e l in es to vary ing  extents. I n  th is  respect they 
are not g reatly d iffe rent from farm e rs i n  the  rest  of  the wor ld ,  who fre q u e nt ly fa i l  to fo l low 
label  instructions  i n  carry ing out meas u res  to  control an imal  d i sease.  However th is  
rei nfo rces the  i m p o rtance of  i ntensify ing keyman t ra i n i n g  and enco u rag i n g  keymen to 
increase the i r  exte ns ion efforts d i rect to far m e rs in  the v i l lages.  

Table 4 .22 Exte nt  of change i n  calf  d isease control methods,  by acceptance  level 

Acceptance of farme r  

H i g h  

M e d iu m 

Low 

Change i n  calf d isease 
control methods (%) 

95 

79  

55  

Table 4 .23  Extent  to wh ich  farm ers used d ru gs correctly 

Acceptance 
of farmer 

H i g h  

Correctly used 

50% 
(57) 

Not correctly 
used 

50% 
(57) 

Farme r  Views o n  Effect of Treatme nt on Calf H ealth and Wel lbe ing 

Total 

1 00% 
( 1 1 4) 

Farmers who h a d  used the d rugs fo r calf treatment p rovided by the  keyman a lmost a l l  
(98%) considered that the cond it ion of  the i r  calves improved conside rably,  as sh own i n  Table 
4 .24.  N inety p e rc ent of farmers be l ieved that after  treatment,  the appetite and we i g ht ga in  
o f  the  calves i m p roved .  Some were impressed by see ing  worms passe d  i n  the  faeces after  
treatment ( 1  0%) , as shown i n  Tab le  4.25.  

Table 4.24 I m p rovement i n  calf  condit ion after  treatment 

Acceptance 
of farmer 

H i gh  

No  

2% 
(2) 

Yes 

98% 
( 1 1 2) 

Total 

1 00% 
( 1 1 4) 



Tab le  4.25 Natu re of im prove m e nts afte r  ca l f  t reatment 

Acceptance 
of farme r  

H igh  

Appet i te i m p rov­
ed and we igh t  g­
a ined 

90% 
(1  00) 

Worm detected 

1 0% 
( 1 1 ) 

Total 

1 00% 
( 1 1 1 ) 

Fa rm e r  Views on Effect of Treat m e nt on Hea l th  and  We l lbe i ng of Adu lt An i mals 

7 7  

After  f l uke  t reatment i n  ad u lt a n i mals ,  a n ima l  cond i t i on  gen era l ly  i m p roved.  l t  can 
be s e en in  the resu lts from Ta b le  4 . 2 6 ,  t h at the percentage of owners who treated an ima ls  
and  thought they i m proved in  appet ite and  we i g h t  ga in  was  82%, and in  1 8% of  cases own e rs 
be l ieved that wo rk ab i l ity i m p roved .  
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Table 4 .26 Effects of fl uke  treatment o n  adul t  an ima ls  

Acceptance 
of  farmer 

H igh  

A p p e t i t e  
i m p ro v e d  a n d  
we ight ga ined 

8 2 .0% 

Work ab i l ity 
improved 

1 8 .0% 

Effect of Program on Reprod uction and Calf Survival 

7 9  

Total 

1 00% (8 1 )  

When ca lf su rvival as reported by farm ers was compared between acceptance leve ls ,  i t  
was clear t hat the survival  rate for both buffa lo and catt l e  calves was cons id erably better for 
h igh  acceptan ce farmers t h an low acceptance ones (Table 4 .27  and F igure 4 .22) . The 
situat ion for  medium acceptance farm ers was i ntermed i ate  in  both cases, and i s  more d i ffi cu l t  
to interpret because these farmers understood the p ro g ram,  but many of them o bta ined 
drugs from so urces oth er  than the keym an ,  as  ment ioned earl i e r. Th us they represent a 
mixture of people who imp l i c it ly used the program alth o u g h  d id  not f i t  the  " h i g h  acceptance" 
defi n i t ion ,  and  farmers who merely knew about the program but d id  not use the  drugs .  

I f  the comparison is  restri cted to  h i g h  and low acceptance,  the  d i fference is  q u ite stri k i ng ,  
with a su rvival  rate 1 2  perc entage poi nts h igher i n  buffa lo  and  13  percentage po ints h i gher  
in  catt le .  The calv ing rate was also 1 5  percentage poi nts h i gher i n  buffa lo and 1 0  p e rce ntag e 
poi nts h i g h er i n  catt le  for h i g h  acceptance farmers than low acceptance ones (Table 4 .27  and 
F ig ure 4 .23) .  l t  is d i fficu l t  to  draw any conclusions from the  data about wheth er  th i s  had  any 
causal basis i n  the prog ra m ,  or was merely associated  wi th  i t ,  for  example because h i g h  
acceptance farmers were better an imal manag ers overa l l .  

Table 4 .27  Su rvival rate (%) , B i rth rate(%) , and  Morta l ity rate (%) i n  calves o f  farm e rs i n  
acceptance 

Accept- S u rv i v a l  S u rv i v a l  B i rth  rate B i rth rate M o rta l i ty  
ance rate of  r a t e  o f  o f  buffa l o  of catt le  r a t e  o f  
levels b u f f a l o  c a t t l e  calves calves buffalo 

calves calves ca lves 

Low 68.2% 8 1 %  40.6% 5 1 .5% 40.0% 

Medium 80.0% 84.6% 65.4% 50.0% 25.5% 

High 80.6% 92.0% 55.8% 6 1 .0% 1 8 .3% 



80 

100 ��� 
eurra 1o 

00 
8. Catt le 
<I 
� � 60 8. 
� 
> 40 � " 
� 
B 20 

0 
H r gn LOW 

Med l LI'Tl  

F i g u re 4 .22 S u rvival Rates of B uffa lo  and Catt le Calves,  by Acceptan c e  Level  

7C 
��� 

eurra 1 o  
60 

Catt le 

8, so 

� " <40 u 
� 
r 30 

� 
B 20 

10 

0 
H l gn LOW 

Med l U"I\  

F igure 4.23 Calv in g  P ercentage of Buffa lo  a n d  Catt le  Cows, by Acceptance Level 



8 1  

Factors In fl u e n c i ng Farmer  Accept a n ce o f  t h e  P a ras i te  Contro l  S c h e m e  

T h e  res u lts in  Table  4 . 2 8  show t h e  e ffects o f  k e y m a n  s u g g estion a n d  other facto rs o n  farmer  
acceptance a n d  treatment  of  the i r  h e a l thy a n i ma ls .  Some farm ers t h e m se lves became aware 
of the  n eed for prevent ion meas u res aga i nst worm i nfestat i o n .  Some owners after  
reco g n it ion  of the severity of i n te rna l  pa rasite i n festat ion , become appre hens ive concern i n g  
an ima l  d e aths. T h e  h i g h  acceptance fa rmers treated the i r he althy a n i m als d u e  t o  a keyman's 
su g gest io n  (41 %} , n e e d  to p reve nt worm i nfect i on  (3 8%} , af ra id of an im al  deaths ( 1 7%) and 
fo l l owed the  DLO's  s u g g est ion  (4%) 

Table  4 . 2 8  Reasons farmer t reated h ealthy an ima ls  by accepta n c e  level  

F a r m e r  
accept 
ance 

H igh  

M e d i u m  

Low 

D L 0 '  s 
s u g g e s -
t ion 

4% 

8.3% 

4.3% 

Advi c e  of 
k e yman  

4 1 % 

8 .4% 

Need to O w n e r s 
p r e v e n t  afraid of 
worm in  a n i  m a I 
fect i on  d e aths 

38% 1 7% 

58 .3% 2 5% 

48% 4 7 . 7% 

Total  

1 00% 
(7 1 )  

1 00% 
( 1 2) 

1 00% 
(23} 

Table 4 .29  shows another  cons iderab le  d i ffe re nce between the d i ffe rent p e riods of program, 
the  effects of  keyman i n  one year  p ro g ram p rov in ces caused farm e rs t reated the ir  healthy 
an ima l  (44%} , wh i le  o n ly 26% in  three year p ro g ram p rovi nce .  

Table 4 .29  Reasons fa rmer  t reated t h e i r  a n i m a ls i n  p ro g ram provi n c e s  

D u rat i o n  D L 0 ' s  
o f  p r o - s u 
g ram g g est ion  

One  year  1 2 .5% 

T h r e  e 3 .3% 
years 

Accessib i l ity of Keyman 

Adv i c e  of 
Keym a n  

44% 

25 .5% 

Need to 
p r e v e n t  
worm in f-
ecti on  

1 2 . 5% 

47 .8% 

O w n e r s 
afra id  of  
a n i  m a I 
d e aths 

3 1 %  

23 .4% 

Total 

1 00% 
( 1 6) 

1 00% 
(90) 

One i m p o rtant fact o r  in determ i n i n g  p rogram acceptance by the farmers in each area is  
the  extent to wh ich they are aware of the activit ies of  the keyman ,  and  the  ease with which they 
can make contact with h i m .  Two centra l  po i nts i n  determ i n i n g  th is are the effective n ess of 
p u bl i city wh ich  a lerts them to the existe nce o f  the program,  and  the  extent  to which the keyman 
is  active i n  p ub l ic is i ng  the pro gram and his role in it. 
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The effect iveness of program pu b l i city 

The program h as made extensive use of both genera l  and local  p u b l i city methods i n  
a lert i n g  farm ers to t h e  existence o f  the program,  and  the way i n  wh ich  they  g et access to  the  
keyman and h is  s e rv ices. 

The fo l lowin g  major  compon ents of the p u bl ic i ty effort have been i m p l emented:  

1 .  Use  of  v ideotapes ,  both local ly and on  nat ional te levis ion ,  to pub l ic ise the  nature of the 
pro g ram.  Two separate v ideotape programs have been produced and wide ly  used.  

2 .  The use of  posters which the  keyman can d isp lay i n  pro m i nent places a round  each  of the 
v i l l ages wh ich  he serves,  both outs ide his house and at  the "sa la  k lang ban " ,  t h e  v i l lage meet ing 
ha l l .  These exp la in  t h e  program,  and d i rect farme rs to the i r  local  keyman .  

3 .  The  use  of  leaflets wh ich  can  be made avai lab le  to farmers to read , and  w h i ch descr ibe the 
pro g ram in s imp le  lay terms. 

4.  The ho ld ing  of farmer  meeti ngs  at which the pro g ram is  expla ined and treatment procedures 
can be demonstrated .  

Farm ers were  asked about their  knowl e d g e  of th i s  pub l i c ity effort , both i n  gen era l  and 
in  re lat ion to specifi c fo rms of pu bl ic ity. F igure 4.25 shows the level of awaren ess of program 
pub l ic ity among fa rmers at d i ffe rent acceptance l evels.  

EKl 

70 

60 >. .. 
u 

50 

i 
.. 40 
0 
� 31 e � 
11: 20 

10 

0 
Hlgn LOW 

Med l U11 

F igure 4.24 Extent to Which Farmers at D ifferent Acceptance Levels  Were Aware of 
P rogram P u bl ic ity 
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Fi g u re 4.24 shows c l early that the publ i city has not  reached the l ow acceptance farmers ,  
and the i r  fai l u re to  adopt the  program has been due  at  least i n  part to  the fact that  they  were not 
adeq uate ly i nformed on the prog ram,  so  could not make an i nfo rmed decis ion DQl to part ic ipate. 
1t is  i ntri g u i n g  to specu late o n  the specif ic ind ivid ual  reasons for th is lack of k n owle d g e ,  s ince 
many of  t h e m  l ived i n  the sa me v i l lage as  farmers who were we l l  i nformed.  The s u rvey does not  
a l low th is deeper aspect of farmer knowl edge to  be exp lored , but  la ter  res u lts w i l l  bri n g  out  
some of  t h e  factors wh ich  can be inf luenced by the vete rinary services, as d ist i nct  f rom those 
aspects which are related to farmer personal ity and contacts . 

F i g u res 4.25 and 4 . 2 6  demonstrate which of the  pub l i city methods used h as been most 
widely recog n ized by farme rs,  and the i r  effectiveness both for d iffe rent acceptan c e  l evels and 
in  the ear ly  and later stages of  a p rog ram.  Clear ly the posters are the most wide ly k n own of the 
forms of p u bl i city, espec ia l ly  in  provinces where they h ad only appeared dur i ng  the previous 
year. The f igures inc lude  o n ly those who agreed that they had been aware of p u b l i city for the 
program,  but  even so 1 0 0% awa reness of the poste rs in  the on e-year p rovinces Is an exce l lent 
recogn it ion  l evel by any stand ards. Since posters are exceptional ly cheap and d u rab le ,  they 
represent an  outstan d i n g  p ub l ici ty i nvestment.  J u d g i n g  by the res ult fo r three year p rovi nces 
where reco g n it ion had d ropped off, further  d istr ibuti o n  of posters and prod ucti on  of n ew poster 
des igns  from time to t ime  would be a good investment .  

Leaflets do not p e rfo rm we l l ,  and a l though they are cheap to produce they c lea rly do  not 
achieve m uch recogn i t ion  among the farm ers, presuma bly In  part due to the fact t h at they do 
not receive a lot of i nformat ion i n  this fo rm.  

Th e videotapes a n d  s l ide  shows used to pu bl ic ise the pro g ram h ave a low but 
i nterm ed iate recog ni t ion l eve l ,  better among the ear l i e r  provinces to jo in .  The v i d e otapes i n  
parti cu lar  were used in  t h e  early phase o f  the program,  and p robably deserve i ntensive use 
when the p rogram is  be i n g  establ ished i n  an area, with fol l ow-up by other methods.  The fact 
that they were best known among med ium acceptance farmers who knew about the  p ro g ram but 
had not used it i n  the l ast year wo u ld  rei nforce the val ue of the f i lms as sens i t is i n g  devi ces, 
which can not be re l ied on to convince farm ers to adopt the program. The pattern of useful ness 
of var ious publ ic ity meth ods found in  th is  study wou ld  agree general ly  with the  recommend­
ations for  commun icat ions strategies for  an imal  hea l th  p rograms put forward by C h a i n  ( 1 980) . 

Ease of Contact Between the Keyman and Ind iv idua l  Farmers 

C l e arly an i m portant factor i n  acceptance of the  p rogram is how easy it Is for the  farmer 
to come in contact with the keym an,  both to learn about the program, and to obta i n  d rugs when 
he  needs them.  Farmers in north-east Thai land vi rtu a l ly  a l l  l ive i n  vi l l ages ,  and these  vi l lages 
are common ly  0 .5 to 0 .8  k m  apart. Thus the d istance that a farmer l ives from the keyman's 
vi l lage is  l ike ly to be i mportant I n  in f luenc ing program effectiven ess, s i nce t ransport i s  very 
l im ited.  Appendix 6 shows the location of vi l lages i n  re lation to the keyman's vi l l a g e .  

Table 4 . 3 0  P ercentage o f  farmers w h o  have he ard about t h e  program 

Location of v i l lage H ave heard of pro- H ave not heard of Total 
g ram prog ram 

I n  keyman's vi l l - 88% 1 2% 1 00 %  
age 73 

<2km .f ro m  key- 54% 46% 1 00% 
man's v i l l age 1 34 

> 2km .fro m key- 40% 60% 1 00 %  
man's v i l l age  1 41 



Table 4 .31  Percenta g e  of  farmers who know their  keyman's name 

Locat ion of v i l lage 

I n  keyman 's  
v i l l age 

<2km .fro m key-
man's  v i l l age 

>2km .fro m key-
man's  v i l l age 

Know keyman 

90% 

63% 

42% 

Do not know key­
man  

1 0% 

34% 

58% 

Table  4.32 Percentage of farm ers who have bought  drugs fro m keyman 

Locati on  of vi l lage 

I n  keyman's  v i l l ­
age 

<2km .from key-
man's v i l l ag e 

>2km.from 
keym an's  v i l lage 

Have bou g ht drug 

67% 

44% 

23% 

N eve r bought 
d rug  

33% 

56% 

7 7% 

Total 

1 00% 
73 

1 00% 
1 34 

1 00% 
1 4 1  

Total 

1 00% 
73 

1 00% 
1 34 

1 00% 
1 4 1 
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Tables 4.30 to 4 .33 show that d istance is  an important factor in  p rog ram effectiveness,  
and that i n  general the  c loser the farmer is to the keyman,  the more l ike ly it i s  that he  has he ard 
about the program, k nows who is the keyman servi n g  his area, and has p u rchased drugs from 
the keyman.  lt a lso I nfl uences the opi n ion of farm ers who do  know the keyman o n  h is  
effectiveness. Tabl e  4.33 shows that h igh acceptance  farmers be l ieve that m ost farmers be l ieve 
the keyman and use t h e  drugs he s uppl ies ,  wh ereas med ium acceptance farmers be l i eve there 
are su bstantial  d iffic u l t ies ,  such as the  keyman be i n g  too busy, or  farmers lack i n g  understand­
ing. In particu lar, d i ffic u lty i n  gett i ng  drug from the keyman and lack of t ime  fo r the  keyman to 
carry out  h is  functions  a re mentioned far more i n  d istant vi l lages than his own v i l l age. Therefore 
the Issue of the size of area which m ust be covered by a particu lar keym an is an i mportant one  
i n  d eterm in ing  the  exte nt o f  farmer acceptance of  the  program. This wi l l  be  taken up aga in  i n  
a later section .  



86  

Table 4.33 Farme r  op in ion  on  the i r  keym en in respect to acceptance levels and d istance 
betwee n  vi l lages 

Distance 
between farmer  
and k eyman's 
v i l lages 

Opin ion  of  m e d i u m  a cceptance farmers 

1 2 3 4 5 6 7 

0 km  3 8 .9% 22 .2% 66 .7% 5 .6% 1 6.7% 1 6 .7% 66.7% 

<2 km 33.3% 42.3% 42.3% 3.9% 23. 1 %  1 9.2% 57.7% 

>2 km 5 1 .6% 32. 1 %  67 .9% 3 .6% 42.9% 1 0 . 7% 39.3% 

Distance 
between farmer 
and keyman's 
v i l l ages 

Opin i on of h igh acceptance farme rs 

1 

0 km 

2 3 

98% 2 . 1 % 

4 5 6 7 

2 . 1 % 1 2 .5% 

<2 k m  1 3 .6% 96.6% 6 .8% 5. 1 %  3 .4% 1 .  7% 20.3% 

>2 km 3 . 1 %  93.8% -

Code d escript ion 

1 = Keyman is very busy, no t i me  as keyman 
2 = Most farmers be l i eved keyman and used d ru g  
3 = Don't u nderstand keyman 's  activity 
4 = Bel ieved but  n o  money to  buy drug 
5 = Can't get  dru g from keyman 
6 = Tradit ional  treatment preferred 
7 = No treatment needed 

3 . 1 %  21 .9% 

No op in ion from farm e rs at low acceptance l eve l ,  because they did not know about the keyman 
and h is  activit ies.  
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Exte nt of Livestock Ownersh ip 

There I s  c ons iderable variat ion a m o n g  farmers with i n  each vi l l a g e  I n  the  scal e of the i r  
an ima l  owners h i p ,  and it  may be  that owne rs who have relatively large h erds are  more l ike ly  to  
be  i nterested in  t h e  prog ram than  those who own on ly  one o r  two an imals .  Th is  may i nfl ue nce 
the acceptance  rate of the program, and it may be d i fficu l t  to interest those with smal ler herds 
i n  the progra m .  

Tabl e  4.34 Distr i b ut ion o f  acceptance leve ls b y  he rd s ize 

Acceptance B u ffa lo  
levels owned 

Low 2 . 9  

Med ium  2 . 3  

H i g h  3 . 1  

Cattl e 
owned 

1 . 2 

2 .0  

2 .0  

Herd s ize 
(Farmers owned buffalo/catt le)  

0 1 -3 4-6 >6 

1 2% 42 . 1 %  28% 1 8. 1 %  
( 1 6) (56) (37)  (24) 

1 4 .5% 44.7% 1 8 .4% 22.4% 
( 1 1 ) (34) ( 1 4) ( 1 7) 

3 . 6% 4 1 %  3 1 . 7% 23.7% 
(5 )  (57) (44) (33) 

1 0% 42.6% 26% 21 .4% 
(32) ( 1 4  7) (95) (7 4) 

Total 

1 33 

76 

1 39 

348 

The d i str i but ion of acceptance level by herd size in prog ram provin ces is  shown in Table 
4.34.  lt can be s e en that most farmers own e d  1 -3 an imals (buffa lo  and cattl e ) .  Th ere were 32 
fa m i l ies of farme rs who had no  anima ls at a l l  at the t ime of the survey. l t  Is  clear that the 
pro g ram does not only reach fa rmers at the h i g h  end of the he rd s ize ran g e ,  and that i n  fact the 
percentage of h e rd s izes in  the h igh  acce pta n ce group is  very cl ose to the  d istri but ion for  the 
popu lat ion as a whole .  Thus the program re aches the smal l  farmer successfu l ly,  and factors 
oth e r  than weal th  and scal e of farm i n g  d etermine the penetrati on of the program.  H i g h  
acceptance farmers do own s l i ghtly more a n i mals I n  total than the other  two g roups,  but th is 
shou ld i n  part b e  a consequence of the pro g ram rather than a causal  facto r, s i nce calf  survival 
is  m uch h i g h e r  for herds which use the pro g ram. lt also means that the p roport i on  of an imals 
wh ich  benefit from the program Is a l i ttl e h i g h e r  than the proportion of farmers who parti c ipate. 

Anoth e r  m atter of Interest Is  wheth er  t here was any d i fference in farm i n g  i n come among 
the farm ers at d i fferent acceptance levels.  Th is  information is shown I n  Tab le  4.35.  

Tota l  a n nua l  income of farm ers i n  low acceptance l evel in 1 9 86 was US$ 927 ,  s l i g ht ly  
h i g her  than i n co m e  of  farm ers in  medium (US$ 724)  and h igh acceptance l evels (US$ 806) . 
I nte rpretat ion  of th is  data is comp lex, due  to the fact that the income of farmers i n  low adoption 
l eve l came from c rops to a g reater extent than the other  acceptance leve ls .  Farmers at the low 
acceptance level  earned the h i ghest i n c o m e  (US$ 1 96) fro m buffa l o  sa l es,  h i g h e r  than the 
i ncome of farme rs i n  h i g h  and medium acceptance levels (US$ 1 72 and U S$ 1 20) .  Farmers i n  
h i g h  acceptance earned t h e  h i g hest I n c o m e  from catt le  sales (US$ 1 1 6) ,  wh i le  farmers i n  
med ium and  l ow acceptance earned US$  79 and 76 respectively (Tab le  4.35) . S ince th is  data 
was obta ined  in Iso lation from wider deta i ls  about each farmer's activit i es for the year, i t  is  
d iffi cu l t  to i nterpret with any confidence.  



Tabl e  4.35 I ncome (Baht/US$) of farmers i n  acceptance levels i n  1 986 

Acceptance l evels 

Low 

M e d i u m  

H i g h  

Annual  i n come 

231 66/926 .6  

1 8 1 1 1 /724 .4  

2 0 1 37/805 .5  

I ncome from buf­
falo 

4890/1 95 .6  

2996/1 1 9 . 8  

4292/1 7 1 . 7  

KEYMAN S U RVEY R E S U LTS 

88 

I n come fro m catt­
l e  

1 900/76 

1 967/78 .7  

2905/1 1 6 .2 

l t  is important to see the p rogram from the viewpoint  of the keyman as we l l  as that of 
oth e r  farmers ,  and the fo l l owi n g  sect ion presents the resu lts of i nterviews with the keymen  in 
the study areas, u s i n g  the quest i on n ai re descri bed i n  Chapte r 3 .  

Keyma n Character istics and t h e i r  Farming activit ies 

The s ixteen  keymen interv iewed were a l l  male,  with an  avera ge age of 39 years.  The 
ave rage keyman h ad 5 people i n  h is fam i ly ,  and owned an area of  29.3 rai (4.  7 hecta res) , 2 . 8  
buffa lo  a n d  1 catt le  beast a s  shown i n  Table 4 .36.  The i r  m a i n  farming activity was r ice g rowi n g ,  
altho u g h  94% o f  keymen were i nvo lved i n  an ima l  rais i n g  act iv i t ies .  l t  i s  notable that 1 5  o ut of 
1 6  of them have other  s imi lar  ro les in the com m u n ity as wel l .  A l l  1 5  who have other  c o m m u n ity 
ro les  s e rve as keymen for the l ocal  Pu bl ic  He alth Organ izatio n .  In addi ti o n ,  3 1 %  serve as 
keyme n  of the Inter ior  M in istry a n d  1 3% as keymen of the Ed ucation M i n istry.  



Table 4.36 Fam i l y  s ize and an ima l  ownersh ip  

P rovi nce 

M ah a s a r­
akam 

S u ri n  

Kho n  Ka­
e n  

Loei  

Ave rage 

N u m b e r  
of 
obser­
vations 

4 

4 

4 

4 

4 

M a h asarakam = M K  
S u ri n  = S R  
Kh o n  Kae n = KK 
Loe i  = LE 

People i n  
fam i ly 

5 

5 

5 

5 .2 

5 

Area 
owned 
(ha. ) 

5.4 

4.4 

3.8 

5.2 

4.7 

Buffa lo  
owned 

2.8 

2 

3 .8  

2 .8  

2 .8  

Catt le  
owned 

0 .5  

0 .5  

1 

2 
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The ave rage keyman's a n n ual  income total led 1 8 ,07  4 baht (US$ 723).  This cons isted of 
an  average from buffal o  sales of 2 , 83 1 baht (US$ 1 1 3) ,  from catt le sales of 2,000 baht (US$ 80} ,  
f rom other l ivestock 1 06.25 baht  (US$4.25} , from crops 1 2 , 750  baht (US$ 5 1  0) and f rom be ing  
a keyman 387  baht  (US$ 1 5) .  These resu lts can  be  seen  i n  Tab le  4.37 .  

Tab le  4 .37 

P rov­
i nce  

M K  

S R  

KK 

LE 

A v e r ­
age 

I n comes of  key m e n  (U S$) derived from buffalo ,  catt le ,  crops ,  o ther  l ivestock  and 
be ing  keymen in 1 986. 

B uffa lo C att le C rops Other  
l ive-
stock 

2 1 0 40 235 0 

1 40 0 570 6 

1 03 0 2 6 2  2 

0 280 973 9 

1 1 3 .3 80 5 1 0 4 .3  

B e i n g  
key-
man  

1 2  

34.3 

6 .5  

9 

1 5.5  

An nual 
i ncome 

497  

7 50.3 

3 7 4  

1 27 1  

723 . 1  

Table 4.38 shows th e  avera g e  i n come of keymen,  classif ied by provi nce type and  
adoption area. In  th e  h igh  adopt ion areas , each keyman earned an averag e  of 22 ,235  baht  (US$ 
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889.4) w h i l e  keymen i n  low adopt ion areas earned only 1 39 1 2 .5  baht  (US$ 556 .5) on average .  
Reporte d  i n come from keyman services was notable i n  that i t  made on ly  a contr i but ion o f  2 . 1 %  
o f  income.  l t  i s  c lear  that  income a lone does n ot justify the large effort put  i nto t h e  program by 
many of the  keymen.  

I n  the one year  p ro g ram provinces,  each keyman earned an average of 22 ,057 baht  (US$ 
882.3) , wh i le  on ly 1 5 ,592 .5  baht (US$ 623.  7) on ave rag e  was earned on avera g e  by the  keymen  
i n  the t h re e  year program provin ces.  The average annua l  i ncome i n  1 986 was 1 8 , 0 7 5  baht (US$ 
723) as shown i n  Tab le  4 .38.  

Table 4 .38 Keyman's a n n ual  income (U S$) by adopt ion area and duration of program.  

Adoption areas A n nual income 

H igh  889 .4  

Low 556 .4  

Durati on of  program 

One year 822 .3  

Three years 623 .7  

Ave rag e  annual i ncome = US$ 723 

I n  the h igh  adopt ion areas, each keyman earned an average of 6 ,662 . 5  baht (US$ 266.5)  
from buffalo and catt le ,  whereas the fi g ure was on ly  3,000 baht  (US$ 1 20) o n  average i n  low 
adopt ion areas. The average keyma n 's i ncome from buffalo and catt le  in 1 986 was 4 ,831 .25 baht 
(US$ 1 93 .25 ) .  These res u lts are sh own in Table 4 .39 .  

Table 4 .39 Keyman's i ncome (U S$) from  buffa lo and  cattle i n  1 986 

Adoption areas I ncome of keyman 

H igh  2 66.5 

Low 1 20.0 

Durat ion of program 

One year  1 92 . 0  

Three years 1 95.0 

Averag e  income = US$ 1 93.25 
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I n  h i g h  adoption  areas,  a keyman earned on average 648 baht (US$ 2 6 )  fro m bei n g  a 
keyman, w h i l e  a keyman i n  a low adopt ion area earned on average  only 1 26 baht  (US$ 5) .  I n  
t h e  three y e a r  program p rov inces, a keyman earned 579  baht ( U S $  23.2)  on  avera g e ,  w h i l e  o n ly 
an ave rage of 1 94 baht (US$ 7 .8) in o n e  year program p rovinces.  The averag e  i n c o m e  fro m 
be ing a keyman in 1 986 was 386. 75 baht (US$ 1 5 .5) .  Th is  resu l t  i s  shown i n  Tab le  4 .40 .  

Table 4 .40 I n come of key m an (US$) in  1 986 by adopt ion  area and p rogram d u rat i o n  

Adoption areas Income of keyman 

H igh  26 .0  

Low 5 .0  

Du ration of p rogram 

One year 7 . 8  

Three years 23 .2  

Average i ncome = US$ 1 5 .4 7 

The average n u m ber  of buffa l o  and catt le  i n  a keyman's  v i l lage were 1 64 and 1 25 
respectively. The avera g e  number of buffa lo and catt le  i n  a keyman's Tumbon were reported 
by 1 6  keymen as 1 ,634 and 725 (2,359 an imals) respectively, as shown i n  Table 4 .4 1 . 

Table 4 .41  N umber of  buffa lo and catt le  i n  Tu mbons and vi l l ages i n  1 986 

P rovince N u m b e r  N u m b e r  N u m b e r  N u m b e r  N u m b e r  
of of c attl e/ of of catt le/ of obser-
buffa lo/ Tum bon buffa lo v i l lage vat ions 
Tumbon /vi l l age  

M K  1 48 1  455 225 1 1 4 4 

SA 2260 621 1 70 22 4 

KK 1 843 593 1 49 54 4 

LE 952 1 22 9  1 1 2 3 1 1 4 

Average  1 634 725  1 64 1 25 4 

Disease Problems In  B uffalo and Catt le  

Keymen were asked about the  d i sease problems occurri n g  in  buffal o  a n d  catt l e  i n  the  
v i l lages they serve. The i r  l ists o f  com mon prob lems a g reed very c losely with those  offered by  
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b e  reported further. 

Before the  prog ram commenced,  the keymen had fo l lowed the same pract ices as other 
farmers I n  m a in ly  usi n g  trad i t iona l  treatments when their  calves were s ick.  I n  the  h i g h  adopt ion 
a reas, 38% (3) of the key man  had treated the i r  s ick calves with trad i t iona l  med ic ines  and the 
same pe rce ntage had com m m only bought  addi t iona l  drugs from the chemist,  wh i le  50% (4)  of 
k eyman I n  low adoption areas had tre ated the i r  calves with tradit ional  med ici n es a n d  25% (2) 
of  them had common ly bou g h t  drugs from the chem ist. 

When considered by a doption areas, 1 00% (8) of h ig h  adoption keyma n  had changed 
the i r  op in ion  o n  paras ite control  measu res for  calves from 5 years ago,  wh i le  88% (7)  of keyman 
in  low adopt ion  areas had chan ged the i r  opi n ion.  I n  the o n e  year program prov inces ,  1 00% (8) 
of  keymen h ad changed t h e i r  op in ion from 5 years ago ,  wh i le  88% (7) of keyma n  in t h e  three 
year program provi nces had changed.  Ove ral l ,  87% ( 1 3) of a l l  keymen now treated calves with 
m ode rn drugs .  

Before the prog ram started ,  when adu l t buffa lo and  catt le were s i ck ,  44% of  t h e  keyman 
h ad used tra d i t ional  treatm ent ,  31% had asked for vete r in ary services from OLD and  1 9% had 
bought d ru g s  from the chemist .  I n  h igh  adopt ion areas, 38% had used tradit ional  m e d ic i n es and 
25% had asked for veteri n a ry services f rom OLD o r  bought  drugs f rom the chemist .  I n  low 
adoption are as,  50% had used trad it ional  m e dic ines ,  38% h ad asked for veterinary services and 
1 3% had bou g ht drugs from the chemist. 

K EYMAN ACTIVIT I E S  I N  T H E  S C H E M E  

For t h e  s u rvey, the 1 6  keyman I n  4 program prov inces were d iv ided i nto 2 groups:  8 
k eyman i n  h i g h  adoption a reas and 8 keyman in  low adopt ion areas.  As ment ioned i n  Chapter 
2, the majority of keyman had used various kind of d rugs before they part ic ipated In the scheme.  
F rom the survey res u l ts, i n  the h igh adopt ion areas 63% of keyman used to  i nject a n i m als before 
t h ey became keymen ,  and the equivalent fi gu re for keym e n  in  low adopt ion areas was 3 7%, as 
s h own in Tab le  4.42. 

Table 4.42 The perce ntage of keyman with prior experience  of in ject i n g  an ima ls  

Adopt ion areas Yes No Total 

H i gh  63% 37% 1 00% 
5 3 8 

Low 37% 63% 1 00% 
3 5 8 

The n u m ber of keyman who h ad been i nvolved i n  other  commun ity activit ies I n  t h e  v i l lages 
b efore they became keyma n  was 6.  I n  1 9 86,  the average n umber of v i l lages in a keyman's 
T u m bon was 1 2 , and because each keyman has respons ib i l ity for about a ha lf of a Tum bon ,  a 
k eyman was responsible for 6 v i l lages on  average as shown i n  Table 4.43. 
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Table 4.43 N u m ber of v i l l ages in a keym an 's area and  number of keymen who were 
involved i n  other commun ity act iv it ies.  

Ad option areas A v e ra g e  n u m b e r  o f  Total n u mber  of keymen 
v i l l a g e s  i n  k e y m a n ' s  i nvolved i n  other  act iv i t ies 
Tumbon 

H i g h  1 2  6 

Low 1 2  6 

Du ration of program 

One year 1 0  6 

Th ree years 1 4  6 

In  h igh  adoption  areas, a l l  keymen had v is i ted other v i l l ages ,  wh i le  o n ly 25% of keymen 
in  low adopt ion areas had v is i ted oth er v i l l ages ,  but  there were no d i ffe re n ces associated 
with p rogram d u rat i on ,  the perce ntage of keymen visit i ng  v i l lages i n  one and three year 
provinces be i n g  63%, as shown i n  Table 4.44. An  average of f ive v i l l ages h ad been v is i ted 
by each keyman s i nce the program started .  In  h i g h  and low ad option areas,  8 and 1 v i l l ages 
were vis ited respectively. I n  one and three year  program provinces, 4 and  6 v i l l ages were 
v is ited respect ively .  This can be seen in Table 4.45.  

Table 4.44 Percentage of keymen wh o vis i ted other v i l l ages  

Ad option areas % keyman vis i t ing 

H i g h  1 00 

Low 25 

Du ration of program 

One year 63 

Three 63 
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Tab le  4 .45 Number  of vi l lages vis ited s ince the  program com menced 

Adoption areas Number  of v i l l ages 

H i g h  8 

Low 1 

Duration of program 

One year  5 

Three years 6 

Average number  of v i l lages vis ited = 5 v i l lages 

The m ean n u m ber  of  vi l l ages which visited by keymen du r i ng  1 986 speci f ica l ly  is s h own 
in Table 4.46. In h i g h  adoptio n  areas, 8 v i l lages were vis ited ,  whereas on ly  1 v i l l age was 
vis ited on averag e  in low adopt ion areas. This s hows the var iation in the l eve l  of effo rt of 
keymen i n  h igh  adoption areas compared with keymen i n  low adopt ion areas,  and p rovides 
gu i dance on the cr i ter ia which should i n  futu re be used to se lect good keymen .  F ive and 
fo u r  v i l l ages were v is ited respectively by keymen i n  one and th ree year p ro g ram p rovi nces .  

Tab le  4.46 Number  of  v i l lages vis ited i n  1 986.  

Adoption areas Number  of v i l lages 

H i g h  8 

Low 1 

Du ration of program 

One year  5 

Three years 4 
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Table 4.4 7 Number  of days key men spent on  promoti ng  the scheme in 1 986  

Ad option areas Days 

H i g h  3 8  

Low 7 

D u ration of program 

One year 22 

Three years 23 

The n u m ber of d ays keymen spent promoti n g  the  scheme in  1 986 is  shown in Table 4 .47 .  
I n  h igh adopt ion areas each keyman had spent  an ave ra g e  of 38 days on promoti n g  the 
scheme,  wh i le  the  average was only 7 days for each keyman in  l ow adopt ion  areas. A 
keyman's work i n  h i g h  adopt ion areas was approximate ly 5 t imes m o re i ntens ive than the 
keyman's effort i n  l ow adopt ion a reas. But  wi th  regard to d u rati on of the  p ro g ra m ,  th ere was 
no d iffere nce in t h e  n umber of d ays spent on p ro m oti n g  the scheme; 22 and  23 d ays a year 
respectively. 

l t  was sug g ested that keyme n  should record drugs received and so ld  w h i l e  they were 
perform i n g  the i r  d ut i es in the program. These records wo u ld  n ot o n ly assist the keym e n  to 
organ ise their job, and what they h ad done ,  but also somet imes may be ch ecked by peop le  
who need to exa m i n e  the p rog ress of  the pro g ram i n  that part icu lar area .  The s u rvey fi n d i n gs 
with regard to keyme n  keep ing  d ru g  receival and  sa le records is shown i n  Tab le  4 .48 .  

Fifty percent of keymen in  h i g h  adopti on  areas recorded d rug  receivi n g  and se l l i n g ,  whi le  
o n ly 1 3% of key m e n  in  low adopt ion area had done any record ing .  The p e rformance of  
keymen in  one year  program p rovinces was s l i g htly better than the keymen in  three year 
program provinces.  Thirty e ight percent of  key m e n  i n  one year provinces had  recorded d ru g  
receivi ng a n d  s e l l i n g ,  wh i l e  o n l y  25% of keymen had done so i n  three year p rovi nces.  

Table 4.48 Percentage of keymen keep i n g  drug receivi n g  and sel l i n g  records  

Drug  received records 

Drug sold records 

Adoption areas 

Hi g h  

50% 

50% 

Low 

1 3% 

1 3% 

Du ration of p rogram 

1 year 3 years 

38% 25% 

38% 25% 

The n u m be r  of p ackages of d eworming  d ru g s  wh ich keymen had obta i n e d  a n d  sold dur i ng  
1 986 is  s h own i n  Table 4.49. lt  c a n  be  seen tha t  keymen i n  the  h igh  adopt ion areas and 
those i n  the  o ne  year  program provinces had obta ined and sold a h i gher  n u m ber of drugs  
t han  the keyman i n  the low adopt ion areas and  t h ree year  p rogram p rovinces  respectively. 
The d ifferences between the h i g h  adopt ion keyman and low ad opt ion ones  are str ik i n g ,  with 
h i g h  adoption keyman se l l i ng  typical ly 4 to 1 0  t imes the volume of d ru g s  so ld  by low 
a doption area keyman .  Whi le this is to be expected s ince  the keyman a reas were chosen 
on th is  c riterion ,  the s ize of the  d i fference is  very large ,  and  i ts  u n iformity across a l l  d rug  
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types is  worth  n ot i n g .  Moreover, t h e  h i g h  adopt ion keyme n  have a much  s ma l le r  marg i n  
between d ru gs o bta ined a n d  d rugs so ld ,  so  t h ey are turn i n g  over the i r  stock m uch more 
effect ively.  S i n c e  t h e  program depends on a revolv ing fund i n  which payme nt for d ru g s  so ld  
m ust provid e  the  funds for new p u rchases a t  t h e  central G overnment leve l ,  t h e  low adopt ion 
keyman are not on ly far  l ess effective i n  the  f ie ld ,  they are a lso a serious  l i ab i l ity to the 
revolv ing fu nd s ince they are ho ld ing  about two th i rds  of t h e  stock they h ave obta ined  as 
u nso ld  mater ia l ,  thus drai n i n g  the  revolvi n g  fund of  i ts  reserves. There is  c l early a need  to 
m ake admi n istrative mod ificat ions to overcome th is  proble m .  

Table 4.49 N u m be r  of contai n ers of deworm i n g  drugs obta ined and sold i n  1 986 

Adoption area Durat i o n  of p rogram 

H i gh Low 1 year 3 years 

Form u la 1 (P ackages) 

Drug obta ined (Ave. 77)  1 1 5 39  82  72  

Drug so ld  (Ave.59) 1 05 1 4  60 59 

Form u la  2 (PaQkage�} 

Drug obta ined (Ave .68) 1 1 4 2 2  74 6 2  

D r u g  Sold (Ave.54) 99 9 54 54 

N i clofolan (bott l es) 

Drug obtai ned (Ave . 1 2) 20 4 9 1 5  

D ru g  sold (Ave. 1  0)  1 8  1 6 1 3  

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

Adopt ion 
a reas 

H i g h  

Low 

M ea n  

Formula  1 

7.a 

7.4 

7 .5 baht 
(US$0.3) 

Form u l a  2 

1 0  

1 1  

1 0.5  baht 
(US$0.42) 

N ic lofo lan 

1 0  

1 0  

1 0  baht 
(US$0.4) 

Total 

a 

a 

The mean pri c es of drugs  charg ed by keymen are s h own i n  Table 4 .50 .  The recom­
m e n d ed prices for  Formu l a  1 and 2 are 7 and 1 0  baht respectively. S o m e  keyma n  have 
added  a l itt le to prices to compensate them for the i r  efforts to se l l  the  d ru g s ,  a l th o u g h  the  
d ifferences from the recom mended pr ices a re sma l le r  than perhaps m i g ht have been  
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expected.  N ic lofo l a n  (B i levon) was priced a t  1 0 baht  (US$ 0 .4) per dose.  These p rice were 
set  by the O LD and  N E-VR DC. 

Because of the d istances between  vi l lages,  the d iscomfort of  travel l i n g  o n  foot i n  the  heat,  
and t h e  high cost of transport p rovided by others ,  the method of getti n g  from v i l l age  to 
v i l l age  is  an important  issue for keymen if they a re to do  thei r  job we l l .  The majo rity of  
keym e n  in  the pro g ra m  used motorcycles for t ransportat ion .  This veh ic le  is  p ract ical  to use 
In  travel l i ng  among the  various v i l l ages. The second m ost com monly used method was t rave l 
by bicycle (wh ich were natura l ly  cheaper than the  motorcycles) . Th e trans p o rtat ion keyman 
used i n  the p rogram are shown as perce ntages in  Table 4 .5 1 .  lt i s  s h own that 50% of  
keyme n  used motorcycles, 3 1 %  used bicycles,  6 .3% provided  their  serv ices from v i l lage to 
v i l l age  on foot, 6 .3% used thei r  own cars, and 6 .3% of them on ly serviced t h e i r  own v i l l age .  
There is  no obvious  d ifference between h i g h  and  l ow adopt ion keymen w i th  regard to access 
to transport ,  which would help account for the marked d iffe ren ces i n  the a m o u nt of v is it i n g  
carrie d  out. Thus aga in  i t  wou l d  appear that t h e  cr it ical  d iffe rence betwee n  keymen i s  i n  
effort, rather than o n e  g roup havi n g  d isadvantages relative t o  the other .  

Table 4.51  Methods of transport used by keymen in the p ro g ram 

A d o p t  0 n B i- M o t o r  Car N 0 total 
I 0 n foot cycl e  cycle  v is its 
a reas 

H i g h  37 .5% 50% 1 2 .5% 1 00% 
(3) (4) ( 1 )  (8) 

Low 1 2 .5% 25% 50% 1 2 .5% 1 00% 
( 1 )  (2) (4) ( 1 )  (8) 

Table 4.52 Knowled g e rete ntio n  of keymen concern ing  paras it ism 

Adoption areas Du ratio n  of p rogram 

High Low 1 year 3 years 

Knew worm transm iss ion 1 00% 38% 50% 88% 

R i g h t  recommendat i on  1 00% 38% 50% 88% 

Knew f luke t ransmiss ion 1 00% 50% 75% 75% 

R i g h t  recommendat ion  1 00% 38% 75% 63% 

D u ring  the s u rvey, keymen were a lso quest ioned about paras i t ism in the same way 
descri bed prev ious ly  for farmers to assess t h e i r  retent ion of knowl e d g e  fro m  the t ra i n i n g  
cours es they had attended.  T h e  i d e a  was to m e asure ,  h o w  much o f  the i r  i n it ia l  knowledge  
had been retain e d ,  and if t h i s  knowled ge was  g ood enough  to  transfer to  farmers .  These 
results are shown in Table  4 .52.  lt can be s e e n  that a l l  key men ( 1  00%) in h i g h  adopt ion 
areas could expl a i n  the basic points correctly. But  o n ly 38%-50% of keymen in the  low 
adoption areas c ou l d  exp la in  these poi nts correctly. The resu lts a lso s h ow t h at keymen in 
the  t h ree years p ro g ram provinces had genera l ly s l i g ht ly more bas ic  knowl e d g e  than keyman 
i n  the one year  p rogram p rovin ces. Fol low-u p  t ra i n i n g  courses had been offe red i n  the  t h ree 
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year p ro gram provin c es ,  bu t  i t  is  d isappoint ing  t h at the  l ess motivated keymen  i n  one  year 
provi n ces had a lready forgotten some of the i nformatio n .  

I nvolvement o f  Oth e r  P e ople in the  P rogram at V i l l age Leve l 

Another factor  wh ich  m i ght infl uence the effect iveness of the  prog ram in  part icu lar  areas 
is  the extent to wh ich keymen drew on the support and assistance of other  peop le  to carry 
out the i r  funct ions - e i ther  their  fam i l ies and n e i g h b o u rs to assist with pract ica l  m anagement ,  
or  people respected by the v i l lagers to lend authority to  the i r  efforts by tak i n g  part i n  farmer 
meet i n gs ,  deal i n g  with vi l lage headmen,  or he lp i n g  to sort out  any problems .  l t  m i g ht be 
expe cted that the m o re effective keymen wou l d  m ake g reater use of the assistance of the  
v i l l age  headmen to exp la in  the prog ram to  farmers i n  the i r  own and o ther  v i l l ages ,  and to ask 
the D LO to speak at m e et ings and provide more comprehens ive exp lanat ions of the program. 
The v i l l age  headm e n  and  the DLO are powerfu l p e rsons i n  i nfl uenc ing  the program,  and 
farme rs normal ly  o bey what they s u g gest. 

If keymen keep in touch with these persons a n d  ensure that they fulfi l a supportive role 
in  the program promot ion ,  the prog ram is more s uccessfu l .  From the s u rvey result  i n  Table 
4.53,  i t  can be seen t h at a l l  keymen i n  h igh adopt ion  areas obta ined help fro m these people ,  
whereas the keymen in  low adoption areas involved vi l l age  headmen to some extent ,  but  
bare l y  went  beyond t h at .  

Tab le 4 .53 Percentag e  of  keymen who used assistance to ca rry out  respons ib i l i t ies 

Adoption a reas 

H i g h  Low 

Nei g h bours 50% 

DLO 1 00% 

Vi l la g e  head man 1 00% 63% 

Wife 25% 1 3% 

NE-VRDC 38% 

Other  members of fam i ly 1 3% 

EFFECTS O F  KEYMAN O N  FAR M E R  ACCEPTANCE OF TH E SCH E M E  

The active a n d  w e l l  known keymen usual ly spent  considerable t ime a n d  effo rt promotin g  
the program t o  farm e r  meetings  i n  the i r  own a n d  other v i l lages, and exp la in i n g  t o  farmers 
both at meet ings  a n d  personal ly what they shou ld  do to control  paras ites i n  t h e i r  an i mals .  

The  extent of the promotional  activities of vario u s  keymen i n  the i r  own a n d  other  v i l l ages 
can b e  seen i n  Table 4 .54. lt is c lear  from the  tab le  that keyme n  i n  h i g h  adopt ion  areas were 
substant ia l ly m ore active i n  speak i n g  at meet ings ,  e specia l ly  those i n  v i l l ages other  than the i r  
own,  and a lso  made m ore extensive use  o f  posters. Distr ibut ion of l eaflets was  q uite l i m ited ,  
reg a rd less of the  adoption level or category of v i l l age, rei nforc in g  the  earl i e r  fi n d i n g  that 
leaf lets have been t h e  l east successful of the  p ro m ot iona l  m easures for t h e  pro gram.  
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I nteresti n g ly, the  thre e  year prog ram province keyman  appear to  have been m ore active 
than the o n e  year prov ince  keym an  i n  the i r  use of most of the promotiona l  m ethods .  This 
is contrary to  the genera l  p attern of the resu lts concern i n g  the re lative efforts of the  one and 
th ree year  province key m a n ,  and may refl ect the l o n g e r  t ime that the three  year people have 
had i n  wh ich  to carry out  the various  activities l isted .  

Table 4.54 Percentag e  of keyman  promoted the program in  own and other  v i l l ages .  

Adoption areas Du rat ion of p r ogram 

High  Low 1 year 3 years 

Talked to  farmers 

in  own v i l l age  1 00% 87% 88% 1 00% 

in  other  v i l la ges 1 00% 25% 63% 63% 

T a l k e d  a t  v i l l age 
meeti ng 

i n  own vi l l a g e  1 00% 50% 75% 75% 

in  other v i l l ages 75% 1 3% 38% 50% 

Leaflet s h a red 

in  own vi l lage  1 3% 1 3% 25% 

in  other  v i l la ges 1 3% 1 3% 25% 

Put up posters 

in  own v i l l age 75% 25% 63% 37% 

in  oth er v i l l ages 25% 25% 

Keym e n  were asked a bout the nature of the response  from farm ers to the i r  promoti ona l  
efforts fo r the  program,  both i n  the i r  own and other  nearby v i l lages which they s erve d .  The 
resu lts can  be seen i n  Table 4.55 and 4 .56 ,  and represent the  perce ntag e  of keymen who 
bel i eved that each of  t h e  l i sted statements was true of the i r  own or  other  v i l lages.  Whereas 
th ere were various  "problems" in h ibit in g  the keyman 's effectiveness i n  the  low adopt ion 
areas, the o n ly two prob l ems in  the h igh adopt ion areas were the  expectat ion of farm ers that 
drugs wou ld  be free ,  a n d  the  bel ief  that an imals were healthy and d id  not req u i re treatment. 

The expectat ion that the drugs carried by the key m an shou ld  be provided  free because 
they came from the g overnment arose from two factors. Firstly, most farme rs were fam i l iar  
with the DLO as a representative of  the  offic ia l  vete r inary services, who had  i n  the  p ast 
provid e d  d ewormi n g  d ru gs to them.  Whenever the D LO came to carry out  i m m u ni zat ion  of 
an imals in the vi l lage ,  d ru gs were l ike ly to be provid e d  to owners without  charge .  In the  
keyman ' s  own v i l lage ,  t h i s  tradit ional  be l ief rema ined  to some extent,  espec ia l ly  s i nce  as a 
ne ighbo u r  it was bel ieved that the keyman shou ld  l ook  after h is  friends .  A second factor i n  
some o f  the  study provin ces was that an  a id program h a d  operated before th is p roject ,  i n  
which free drugs h ad i n  fact been d istributed wide ly  t o  farmers, i n  order t o  i ncrease the  
effect iveness of  d isease c ontro l .  Th is  project had not  i n  genera l  been cons idere d  a s uccess,  
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because there was n o  support ing  extension effort, a n d  there was n o  i nce ntive for farm e rs to 
use the  d rugs wisely s ince they were free. As a consequence,  the part icu lar  p roject was 
expe nsive but not very effective, and was terminate d .  The "cargo cu l t "  t h i n k i n g  that d rugs 
shou ld  a l l  come free carr ied over to the  early sta g es of th is  program,  and  it took some t ime 
for farm ers to  real ise t h at they wou ld  h ave to  pay, but woul d  receive advice on  how and  when 
to  carry out treatment .  

Table 4.55 Keyman's p e rception of attitudes of  farm ers i n  his own v i l l age 

Need d ru g  free of  charge 

Be l ieved i n  and used d rugs 

I g nored keyman's act ivity 

Be l ieved i n  but had n o  money to buy 
drugs 

Not interested i n  the pro gram 

Trad i t iona l  treatment prefe rred 

No treatment needed 

Adoption areas 

H i g h  Low 

50% 63% 

1 00% 1 3% 

50% 

50% 

25% 

25% 75% 

Table 4 .56 Keyman's perception of att itudes of farm ers in other v i l l ages 

Adoption areas 

H i g h  Low 

Need e d  d rugs free of c harge 1 3% 38% 

Be l ieved i n  and used d rugs 1 00% 25% 

Ignored keyman's activity 63% 

Bel ieved but had no money to buy dru gs 

Not i nterested i n  the  p rogram 1 3% 

No treatment needed 25% 75% 

Probl e ms In I mpl e m entation of the Program - Adve rse Drug R eactio n s  

A problem that most o f  keymen faced from t i m e  to t i m e  was that s o m e  an ima ls  were 
a lready s ick at the  t i me  of parasite treatment, and some died after  adm i n istrat ion  of drugs 
i n  the  program. These animals inc luded both ca lves and adu lts. For keymen who had been 
tra ined  i n  parasite cont rol  measu res for only 1 d ay ,  it was d ifficu lt to  g ive owne rs an adequate 
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explanat ion of the reasons  for such post-treatment comp l icat ions. Keymen  were therefore 
asked w h ether  or not they had faced such  diffi cu l t ies.  The res u lts are shown in Tables 4 .57  
and  4 .58 .  Fifty percent of keymen in  the  h igh  adoptio n  areas reported that they h ad treat­
ed a n i m als  which becam e  sick after dos ing ,  whi le  38% of keymen i n  the  low adopt ion areas 
gave s i m i l a r  reports. Twe nty f ive percent of keymen  in both high and low adopt ion areas 
reported  that in  some cases an imals d ied  after  treatment. Keymen were also asked about 
the proport ion of treated an imal s  i n  which such adverse react ions occurre d .  The 
percenta ges  are low, but sti l l  qu ite h i g h  enou gh to create conce rn i n  some a reas,  where 
farmers expected m i rac les from treatment .  Although  these problems were rarely if ever d u e  
t o  treatm e nt itself, s ince o n ly u ltra-safe products were used i n  order t o  m in im ise  the  r isk of 
g e n u i n e  over-dosi n g ,  the occu rrence of such deaths cou ld  create prob lems for keym en .  
So lut ions  to t h i s  i ssu e  w i l l  be  consid e red in  Chapter 8 .  

Table 4 .57  

An ima l  s ick 

Calves s ick 

Adu lts s ick 

P erce ntage of  key men report ing  that an imals  had become s ick after  parasite 
treatment  

Adopt ion areas 

H i g h  Low 

50% 38% (Ave.44%) 

3.5% 0.3% (Ave . 2 . 1 4%) 

4% 1 .3% (Ave .2 . 6%) 

Table 4 . 58 Percentage  of keymen report ing that a n i m als had d ied after treatment  

Adopt ion areas 

H i g h  Low 

Animals  d ied 25% 25% 

Calves d i e d  0.6% 0.5% (Ave .3 . 2%) 

Adults d i e d  2% 1 .5% (Ave . 1 . 8%) 

Effects of Publ icity Support for the Program 

The v iews of keyme n  concern i n g  the effectiveness of posters, f i lms, leafl ets and video are 
shown in Table 4.59. l t  can be seen that a l l  keym a n ,  both i n  h igh  and l ow adopt ion areas, 
ment ioned that the v ideo  program and s l ide  show are both very useful  in  promot ing  the 
pro g ra m .  These d escri be  a keyman 's  activity, show a demonstrat ion of drug  ad m in i strat ion ,  
and g ive  a s imple  exp lanation of  the  parasite control  p ro g ram.  



Table 4 .59 The effect of p u bl ic ity methods ,  by adoptio n  a reas (%) 

P osters 

H i g h  

Low 

Leaflet 

H i g h  

Low 

Videotapes and 
s l i des 

H i g h  

Low 

Very useful Some h e lp 

7 5% 25% 

62% 38% 

50% 25% 

1 3% 75% 

1 00% 

1 00% 

1 02 

N o  help 

25% 

1 3% 

Posters had also been essential  fo r p rog ram pro m otion in the v i l lages .  O n e  poste r 
i l l ustrated a s i mple understand ing of the worm's l ifecyc le ,  and preve ntive measures for worm 
i nfect ion .  Th e other  poster d escr ibed d etai ls  of d rug  use, with a l ist of n ames and add resses 
of keymen i n  part icu lar  areas,  where farmers were able to f ind out more i nformatio n ,  and ask 
for service s .  

A h i g h  percentage o f  keymen in  both h i g h  and  low adoption areas m e nt ioned that poste rs 
were very usefu l ,  but it appeared that i n  gen eral the  farmers we re not i nterested i n  the 
leaflet.  Le aflets were shared among farm ers fo r them to read , but  keymen d id not appear  to 
make m uch  use of them. P osters were mostly put up  i n  the  keyman's own v i l l age ,  and used 
to a lesser extent i n  oth er  v i l l ages. lt m ay be that poste rs are not very practical fo r keymen 
to carry from v i l lage to v i l lage.  Th is  problem needs to  b e  so lved s i n ce posters are seen  to 
be very usefu l  for  prog ra m p romotion.  This point w i l l  be  d iscussed aga in  i n  Chapter 8 .  

Supplv and Pricing of  Drugs In the Program 

With re gard to obta i n i n g  a regular supp ly of drugs for the program,  75% of keym e n  in h i g h  
adopt ion a reas said that t h i s  was very conven ient, a n d  n o  problem to g e t  the  d ru g s  from the 
DLO. Twe lve percent sa id  that the supply system for d ru g s  was inadequate.  None fou n d  that 
the D LO d i d  not h ave a s u pply of drugs when they n ee d ed them. Th i rteen percent of them 
wanted s uppl i es of additi o n al drugs,  to cover the d iseas es oth er than i nternal  parasites.  For  
i nstance,  they wou ld  l ike  to  have drugs for treatment of b loat (tympany) i n  adu lt a n i m als ,  and 
m ine ral  supplements for  use i n  defic ient  areas. 

For the low adopt ion areas, 62% of keymen ment ioned that the d ru g  supp ly was very 
conven i e nt ,  25% said they could not get  d rugs from the  D LO when they need them,  but none  
requested an expanded range o f  d rugs .  These resu lts a re  shown i n  Tab le  4 .60.  
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Tab le  4.60 Keymen  com m e nts on  drug s u pply i n  the program 

Adoption a reas 

High  Low 

Very conven ient 75% 62% 

Inad equate  1 3% 

Unavai lab le  d rugs from DLO 25% 

M ore drug needed 1 3% 

No c om m e nts 1 3% 

The m aj ority of keymen  i n  both h i g h  and  low adopt ion  areas agreed that the pr ice of the  
drugs as  recommended was reasonable ,  and that the d rug  range provided was adequate to 
control parasites. These fi nd ings  are s hown in Tables 4.61 and 4.62. 

Tab le  4 .61  Keyman com m e nts on  drug p rices 

Too expensive 

Too cheap 

Reasonab le  price 

H i g h  

1 3% 

38% 

50% 

Ad option areas 

Low 

25% 

38% 

38% 

Tab le  4.62 Keyman com m e nts on d ru g  range provided 

Adoption areas 

H i g h  Low 

Inadequat e  1 3% 1 3% 

Suitable 88% 63% 

No com m e nts 25% 
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Table 4.63 Keymen comments on  i ncent ive payments a n d  number  of keymen i n  Tu m bo n  

Adoption areas 

H i g h  Low 

Com m ents on 1 3% i ncentive payment 

Not e n o u g h  75% 50% 

E n o u g h  1 3% 50% 

No comments 1 3% 

Comments on 2 keym en/Tu mbon 

About r ight  1 2 .5% 1 2 .5% 

Too m uc h  work (needed m ore KM) 87 .5% 87 .5% 

An assessment was a lso made of the  extent to wh ich  keymen tho u g ht they rece ived 
e n o u g h  payment for the i r  work ( in  the form of the 1 3% i nc entive) , and whether  the a m ount 
of work was too large for them to handle i n  the i r  ass i g n ed a rea. These resu lts are s h own in  
Table 4.63.  

The majo rity of  keymen thought that the i ncentive payment was not  adequate ,  especia l ly 
i n  h i g h  adopt ion areas where  the keymen make g reater effo rts . Although  the  view that 
payment was i nadequate c o u l d  be expected as an i nsti n ct ive react ion to such a questi o n ,  it 
does appear  from ear l ier  res u lts that the keymen in h i g h  adoption  areas are work i n g  very 
h ard fo r a su rprisi ng ly  s m a l l  i ncome from their work, and this issue deserves fu rther  
consid e rati o n .  

The n u m ber  o f  an imals  u n der  the care o f  each keyman also deserves attent ion .  I n  each 
S u b-distr ict (Tu mbon) two farmers were se lected and  t ra ined to become keym e n .  lt was 
p lanned that each of them wou ld  be respons ible for half  of a Tumbon,  compr is i n g  6 v i l l ages 
wi th  800- 1 200 buffa lo and catt le on ave rage .  l t  can be s e e n  from Table  4 .64 that the n u mber  
of an ima ls  p e r  keyman is at the  low end o f  th i s  range .  H owever from Table 4 .63 ,  i t  can  be  
seen  that the  g reat majority of keymen i n  both h i g h  a n d  low adopt ion areas n eve rthe less 
cons idered that they h ad too much work to do and needed additiona l  keymen to h e l p  them.  
At  the  t ime the  project was p l an ned there was l itt le to  g o  on  in  dec id ing  on  the  dens ity of 
keyme n ,  and it does appear that there wo u ld  be cons iderab le  advantage in i ncreas i n g  the i r  
density so  that there is o n e  fo r  every two to  four  v i l l ages .  An  i ncrease i n  the  n u m be r  of 
keyme n  has a l ready been made in Sur in ,  where the PLO rea l ised that the  number  of keymen 
per  Tu mbon was inadequate to p rovide  a complete se rv ice .  



Table 4.64 Rat io of an ima ls  t o  keymen i n  4 program p rovi n ces 

P rovi n ce 

M K  

S R  

KK 

L E  

Tota l 

B uffalo  

1 78068 

287674 

281 249 

489 1 4 

795905 

Cattl e  Key men  

56599 2 1 8 

74746 622 

9 1 243 3 1 2  

36454 1 56 

259042 1 308 

COMPAR I S O N  B ETWE E N  H I G H  AND LOW ADOPTION AR EAS 

Farmer  Characteristics a n d  Farm i ng Activities 
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An im a ls/KM 

1 0 76 

583 

1 1 94 

547 

850 

The data o btained in  the f ield survey has already bee n  analysed by province a n d  by 
acce ptance l eve l of the farme rs for the parasite contro l p rogram. The v iewpoi nts of both 
farm e rs and keymen h ave been  considere d .  Th e final m aj o r  compo n e nt of the analys is  is a 
comparison of farmers betwee n  h igh  and low adoption a reas for the progra m .  Th is  wi l l  
i nvest igate w hether there are any major  d i fferences between farmers i n  the two types of 
a reas which cou ld  acco unt for the widely d i fferent l eve ls  of program acceptance ,  and  a lso 
whether  there a re any d i fferen ces which could be cons idered as a consequence of the 
program.  In  t h is study,  1 7 7 farmers were i n  low adoption areas ,  and 1 7 1 farmers were i n  h i g h  
adopt ion areas. 

As wel l  as a general comparison between h igh  and l ow adopt ion areas, the i ssue  of 
d istance from the keyman's  vi l l age as a factor infl uenci n g  p e n etrat ion  of the program w i l l  be 
cons idered in more deta i l .  l t  was shown ear l ier that th is  infl uences the success of the 
p ro g ram overal l ,  and the extent to which it in teracts with the  apparent effectiveness of the 
keyman wi l l  be  analysed. For t h is pu rpose farmers wi l l  be  g rouped i nto those who l ived l ess 
than  2 km from the keyman's  v i l lage and those who l ived m o re than 2 km away, as des ig ned 
i nto the  study i n  the way described i n  Chapter 3 .  

The averag e  age of farmers in  low and h igh  adoption areas  was betwee n  45 and 46 years, 
with no s ign if icant d ifference between the two groups.  The mean n u m be r  of people in each 
fami ly  was 6.5 and 6.2. Tab le  4.65 provides  a comparison  of  the d eta i ls  concern i n g  a n ima l  
owne rsh ip  a nd  tra in i n g  between h igh  and  low adoption a reas. Farmers i n  h igh  adopt ion 
areas owned one  hectare more land than low adoption  area farmers ,  and  s l i g htly m ore buffa lo 
and catt le .  Farmers i n  low ado ption areas u n dertook more off-farm work than farmers in h i g h  
adopt ion areas ( 1 9.2% a n d  7% respect ive ly) . 

Table 4.66 shows types of croppi n g  activit ies other t h a n  rice u n dertaken by the v i l l age  
farm e rs i n  low and h igh  adopt ion areas. The  most important such  cropp ing  activity was 
tapioca p lant i n g .  The proport ion  of farme rs i nterviewed i n  low adoption areas who p l a nted 
tap ioca was n early double the proport ion  for h igh adopt ion farmers. 
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Table 4.65 D istr ibution of fam i ly  l ivestock activity by adopt ion a rea  

Adopt ion Area B uffa lo  Catt le  Buffa lo  Catt l e  Buffa lo  Cattle 
a re a  owned owned owned bought bought  so ld so ld  

Low 5.4 2.8 1 .3 1 .2 1 .3 1 . 6 0 .5  

H i g h  6 .4 2 .9  2 .0  0.4 0.2 0.9 0 .5  

Table 4.66 P e rcentage of farmers undertak ing  var ious c ropp ing  activit ies othe r  than r ice 
g rowin g  

Adoption Tapioca Ke naf M aize 0 t h e r Total 
a reas crops 

Low 53.7% 1 . 1 %  1 3.6% 5. 1 %  73 .5% 

H i g h  28% 1 9.3% 7 .0% 9.4% 63 .7% 

Tab le  4 .67  I n come of  v i l l age farmers (US$) derived from an imals ,  crops and off-farm work 

A d opt i  
on  
areas 

Low 

H i g h  

A v e r  a 
g e  

Buffalo 

1 84 
1 8% 

1 54.5 
24.3% 

1 69.3 
2 1 .5% 

C attle 

96 
9.4% 

89 .3  
1 4. 1 %  

9 2 . 7  
1 1 .8% 

C rops 

563 .7  
55% 

358.2  
56 .4% 

461  
55.7% 

C rops = r ice, tap ioca, kenaf, m aize, and other crops 
Other l ivestock = pou ltry, horses and p igs 

O t h e r 
I i v e -
stock 

93 .6  
9% 

26 .6  
4 .2% 

60 . 1 
6 . 6% 

0 f f -
farm 

88 .5  
8 .6% 

7 
0 . 1 %  

47 .8  
4.4% 

A n n ual 
i n c -
o m e  

1 0 25 .8  
( 1  00%) 

635.6 
( 1  00%) 

830 .7  
( 1  00%) 

Tab le  4.67 s h ows that t h e  t otal fam i ly i ncome was s u bstant ia l ly  h i gher  i n  l ow adopt ion 
areas than h i g h  adopt ion areas,  a l l  i nd iv idual  comp o n ents be i n g  h i g h e r  as wel l .  In  
percentage terms,  the h i g h  adoption area farmers make a h igher p roport ion of the ir  i n c o m e  
fro m b uffa lo  and catt le ,  and a l ower proport ion from other  l ivestock and off-farm sources.  The 
m ajor  exp lan at ion  for  these d ifferences is  p robably the extent  of  tap ioca g rowi n g  i n  the  two 
a re as .  Tapioca can only be g rown on e levated land,  and  is a very p rofitab le  crop .  lt wou ld  
appear that i n  the  select ion p ro cess the low adopt ion areas chosen were concentrated o n  
h i g h e r  land,  s o  that 53% o f  t h ese farmers g rew tapioca,  w hereas the  h i g h  adopti o n  areas 
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were on l ess favourable land for  tapioca. Thi s  d ifference wou ld  tend to carry through  to  other  
aspects of farm i n come,  s i n c e  fo r  example a successful tap ioca g rower wou ld  have m o re 
m o n ey avai l ab le  to buy l ivestock .  

Act ions of  Far m e rs in  Re lat ion  to  Disease Control 

The n ext aspect to be exam ined  is  d ifferences between  h i g h  and low adoption areas with 
respect to the i r  knowl edge concern i n g  d iseases and the i r  contro l .  

Tab le  4 .68  Sources o f  i nformation fo r  farmers about treatme nt of s i ck ca lves i n  re lat ion to  
d istance from the keyman's  v i l l age 

D istance from keyman's Low adoption areas H i g h  adoption areas 
v i l l age  

KM DLO Chemist KM DLO Chemist 

O km 24.2% 54.6% 1 2 . 1 %  8 1 .6% 1 0.5% 5.3% 

<2  km 1 7 .2% 53.5% 1 0 .3% 59.5% 25.7% 9 .5% 

>2km 5.3%5 7 .3% 1 6 .0% 63.0% 22 .2% 1 1 . 1% 

Whe n  farme rs had a s ick ca l f, it was sh own earl ie r  that they used three  main  sources of  
i nform ation for  treatment - the  keyman,  the  DLO and the ch em ist. Table 4 .68 shows that in  
h igh  adopt ion areas the keyma n  was by far the most important source of advice, and  was 
used by at l east 60% of farme rs eve n in d istant v i l lages .  I n  low adoption  areas far fewer 
farmers wou l d  plan to ask the keyman concern ing  treatment of sick calves, and more over the  
p e rcentage who wou ld do so fa l l s  off very rapi d ly with i ncreasing d istance from the keyman 's  
own v i l l age .  Thus whereas t h e  h ig hly effective keymen have ach ieved wide recog n it ion  for 
the i r  ro le throu g hout the area they serve , the less effective keym en  have ach ieved on ly  
l i m ited recog n it ion ,  even with i n  the i r  own v i l l age .  Th is  f its i n  with the  f igures on the  sca le  
of the i r  work described earl i e r. 

The extent of farm er knowledg e  about parasites is shown in Table 4 .69 .  As was foun d  for 
d i fferent acceptance l eve ls ,  t hose aspects of paras i t ism which can be learned by d i rect 
observation was equal ly wel l  known by a h i g h  proport ion of farmers i n  both areas. H owever 
i nformation wh ich  depended on extension activit ies fo r its d i sseminat ion  was not equa l ly we l l  
k n own . In  low adoption areas, on ly 1 .  7% of  farmers (3  out  of 1 7 7) cou ld  provide a reasonable  
explanat ion o f  the transmiss ion  of  the paras ite,  whi le  1 2 .3% of farmers ( 2 1  out of  1 7 1 )  in  h i g h  
adopt ion areas could do s o .  This d ifference was h igh ly  s i g nif icant ( C h i-square = 1 3.6 ,  P<-
0 .00 1 ) .  However, it must be  recog n ized that knowledge  of  the  transmiss ion and ep id­
e m io logy of Toxocara is  sti l l  q u ite l i m ited in extent. Th is  m eans that the  educationa l  efforts 
of keymen h as not yet been very effective , even in h i g h  a dopt ion areas, in mak ing  farmers 
aware of how the parasite i s  transmitted .  
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Table 4.69 Farmer knowle d g e  of nematode parasit ism by adopt ion area 

Ado pt ion N e  m a - Knew lo- K n e w K n e w Ab le  to 
areas t 0 d e cat ion of  t ran s m i s  effects of p i c k 

identified worm si on worms w o r m y  
a n i m al 

Low 92% 9 1 %  1 . 7% 89% 9 3 . 2% 

H i g h  88% 86% 1 2.3% 88% 90% 

With  respe ct to the ep idem iology of  Fasc io la gigantica ,  Table 4. 70  sh ows that farmers in  
both areas k n ow the i ntermed iate host sna i l  and its habitat, but  the l evel  o f  knowl e d g e  a bout 
its ro le  I n  the  ep idemio logy of F. gigant ica i s  low. Moreoever th is knowl edge ,  which cou ld  
v i rtua l ly  on ly  come from t h e  keyman o r  an other representative of  the  OLD,  i s  stro ngly 
assoc iated with prox imity to the keyman.  lt would appear that the h igh adopt ion a rea keymen 
a re ach ievin g  at  least some s uccess in  pass ing  on th is i nformation to farme rs with whom they 
dea l ,  but the  low adopt ion keymen have ach ieved a lmost noth ing  i n  th is  educatio n a l  ro le .  
Wi th  respect to farmer reco g n it ion of the parasite itself and  its locat ion i n  the  body ,  the  l evel 
of k n owledg e  was s i m i lar  in both adoption a reas, and s h owed no effect of d istance from the 
keyman's v i l l age .  Again this s upports the case that these farmers a re carefu l  observers ,  and 
know of the parasites and the problems they cause,  but  n eed an  act ive keyman to i nform 
the m about i mportant ep idem io log ical facts which they cannot obta in j ust by observat ion .  

Tab le  4 .70  Farmer knowl ed g e  on Fasc io la  ep idemio logy ,  c lass i f ied by adoption  a reas 

D istance from keyman's vi l l a g e  Low adopt ion areas 

Lym naea Habitat Knew ro l e  
ident i f ied known in fl uke  

O km 80% 77% 29% 

<2  k m  6 1 .7% 6 1 . 7% 

>2 km  79.3% 79.3% 

High ad option areas 

Lym naea Habitat Knew ro le  
ident i f ied known i n  f luke 

O km 68.4% 68.4% 1 3. 2% 

< 2  k m  58% 58% 9.5% 

>2  km 66% 64.4% 6.8% 

Farmers were asked whet h er  they had p ractised prevention meas u res o n  t h e i r  a n i m a l s  and 
whether they treated appare ntly h ealthy an imals to contro l  parasit ism in them. Table 4. 71 
c learly shows that a h ig h er  p roport ion of farmers in  h i g h  adopt ion areas had a p reve ntive 
approach to paras it ic  d iseas e  than d i d  farmers in low a doption areas. 



Table 4. 7 1  Extent  t o  which farm e rs pract ised p revent ion,  by adopt ion  areas 

Adopt ion 
areas 

Low 

H i g h  

P ract ised 
preve nt ion 

1 9 .8% 

39.2% 

Treated 
healthy an imals 

24.9% 

36.3% 

Farm e r  Att itudes  to the Parasite Control P rogram and t h e  Keyman 
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The  pr inc ipa l  test of the d iffe rence betwee n  h igh  adopt ion and l ow adopt ion a reas is the 
d iffe rence i n  acceptance l evels for the pro g ram between  the  two g roups of keyman a reas .  
F i g u re 4 .27  s h ows the percentage of farmers in  each of the three  acceptance leve ls ,  
c l ass if ied by adoption a rea. 

The g raph s hows al most sym metrical but opposite patterns fo r the two adopt ion a reas , 
with 64% of farmers in h igh  adopt ion areas fal l i n g  into the h i g h  acceptance g roup compared  
with 1 6% for t h e  l ow adopt ion g roup, whereas the  l ow adoption areas had 63 % in the  low 
acceptance level ,  compared w i t h  1 2% fo r the  h igh  adopti o n  areas. M e d i u m  acceptance 
farm e rs were a l most equal ly d istributed between  the two areas. 

Thus the  h i g h  and low adoption areas were chosen we l l ,  in that on the crite r ion of 
k n owledge and  use of the contro l prog ram,  h i g h  adoption areas have excel lent  acceptance 
but low adopt ion areas have very low acceptance of the program so far .  
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Figure 4.27 Distri bution of Farmer Acceptance Levels for the Program i n  H i g h  Adoptio n  
Areas ( H I .A.AR) a n d  Low Adoption Areas (LO.A.AR) 
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Th i s  evidence concern i n g  acceptance of the  pro gram i s  s upported by other quest ions 
re l ati n g  to the  k nowledge of farmers i n  the  two d ifferent types of areas concern i n g  the  
program.  As s h own in  Table 4 .  7 2 ,  a h igh  proport ion of farmers i n  h igh  adopt ion areas are  
fam i l i ar w i th  the program, understand i t  accurate ly, and can co rrectly name the  keyman who 
is  res pons ib le  for  the i r  area. I n  each of  these aspects , t h e re is  on ly  a s l i g ht fa l l  i n  the  
perce ntage i n  v i l l ages i ncreasi n g ly d istant f rom the keyman 's own v i l l age .  I n  contrast, 
knowledge is  q u ite a bit lower for the low adoption areas, even with in  the keyman's own 
vi l l a g e ,  and fa l ls  off dramat ical ly i n  vi l l ag es at i n creas ing  d istance from the keyman's v i l l age .  
Thus the  e ar l ier  f i nd ing  - that h igh  adoption a rea  keymen  had  travel led  extensively to  other  
v i l l a g es whereas the l ow adopt ion  ones  had not - fits we l l  with th is  result  that the  low 
adopt ion keyman h ad ach i eved very l i tt le  recog n it ion of the  program beyond  their own v i l l age  
whereas the h igh  adoption ones h ad acheived widespread awareness o f  the  p rogram and  its 
n ature .  

Tabl e 4. 72 Farmer  knowledge c on cern ing  the  scheme 

D ista n ce from keyman's v i l l age  Low adopt ion areas  

Heard of Wel l  knew of 
program d escribed keyman 

O km 77% 4 8.6% 82.9% 

<2 k m  26.7% 1 1 . 7% 3 1 .7% 

>2  k m  1 8.3% 9 .8% 1 7 . 1 %  

H i g h  adoption areas 

Heard of Wel l  Knew of 
prog ram d escr ibed keyman 

O km 97.4% 86.9% 97.4% 

< 2  k m  77.0% 52 .7% 89 .2% 

>2  k m  69.5% 59.3% 7 6.3% 

S i nce there were clear d ifferences between  the adopt io n  areas with regard to knowl e d g e  
conce rn i n g  t h e  p rogram, t h e  n ext step was t o  determ i n e  how active t h e  keyme n  i n  t h e  
d iffe rent areas h a d  been, i n  t h e  eyes of the  farmers. Q uestions  80 t o  85 i n  t h e  farmer  
q u estionna i re i nvestigated various  aspects of keyman activity, and  Table 4 .  73  s u m m arises 
the f ind ings .  

Whereas 84% of farmers i n  h i g h  adoption areas had seen  the keyman respons ib le  fo r the i r  
v i l la g e  d u ri n g  t h e  year, th is  was t rue  for  on ly  3 2% of  farme rs i n  low adoptio n  a reas.  The rat io  
was s imi lar  w i th  respect to whether or  not the  keyman spoke to the  respondent about  t he  
paras ite control  p rogram, and  a l so  whether  or  not he  was  k nown to have spoken to  others 
i n  the  same vi l l age  about the program. Keym e n  in h i g h  adopt ion areas had so ld  anthe l m i nt ic  
to  64% of the respondents, w h e reas those in  low adopt ion a reas had so ld  drug to  on ly  1 6% 
of respondents.  When farmers were asked about the advice o n  p aras ite contro l t hat had 
been  g iven to them by the keyman,  65% i n  the  h igh  adopt ion  areas g ave the  answer w h i ch 
the  keyman had been ori g ina l ly taught, compared with 3 7% of the  farmers i n  l ow a dopt ion 
are as. In  the h i g h  adoption areas 56% had fo l lowed the  recomme n d at ions of  the  keyman ,  
whereas only 1 4% had done s o  i n  the low adoption areas. 
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Tab le  4 .  73 Farmer's  op in ion of activit ies of keymen by adopt ion a reas 

Low adoption  areas H i g h  adopt ion areas 

U n known Yes Unknown Yes 

V is i ted v i l lage 6 5% 3 1 .6% 1 2 .9% 83.6% 

Talk e d  to respondent 65% 2 5.4% 1 2.9% 7 1 . 2% 
about p rogram 

So ld  d rugs to respondent 1 6 .4% 64.3% 

Tal k e d  to others 6 5% 20% 1 2.9% 73.7% 

Keym a n 's advice correct 37% 65% 

F o l l o w e d  h i s 1 4 .2% 56.3% 
recom m endation 

Tab l e  4 . 74 Reasons farmers in ad option areas i gnored keyman's reco m m e n d at ion 

Adopt- No l n s u f - No No calf O t h e r  Total 
ion  a r- s i c k f i c i e n t a d  u I t  r e a s o  
eas a n i mal i n  f o r - an imal ns 

mati o n  

Low 32.4% 46% 2 .7% 1 0 .8% 8 . 1 %  1 00% 

H i g h  54.3% 1 1 % 1 1 % 1 6 .4% 7 .3% 1 00% 

For those farm ers who d i d  not fol low the recommendat ions on treatment g iven to them 
by t h e  keyman,  t h e  reasons they g ave are s u m marised i n  Tab le  4. 74.  The n otable f ind i n g  
i n  t h i s  Table i s  t h at 46% of low adopt ion area farmers sa id that they d i d  not have e n o u g h  
info r m ation t o  m a k e  a decis ion to  treat t h e i r  an i mals,  whereas t h i s  w a s  true f o r  o n l y  1 1 % i n  
the  h i g h  adoption areas. 

Table  4.75 shows that farmers in h igh  adopt ion areas who l ived in the same v i l l age as the  
key m a n  had no p roblems i n  gett i ng  drugs from keymen ,  and l ess than 2 0  % of  farmers 
reported hav ing any d ifficu lt ies i n  g etti ng  drugs even i n  the  m ost d istant v i l lages .  I n  contrast, 
i n  low adoption areas some farm ers had d ifficu lty i n  g ett i ng  drugs even when they l ived i n  
t h e  s ame v i l lage,. a n d  50% o f  those who l ived more than 2 k m  away h a d  d iffi cu lty. 
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Tabl e  4 .  7 5  Difficu lty i n  gett ing drugs from keyman 

Distance  from keyma n 's vi l lage 

O km 

<2  k m  

>2 k m  

Low adoption areas H i g h  adopt ion areas 

7.0% 

36.8% 1 8% 

50% 1 6. 7% 

Table 4 .  7 6  Nature of problems i n  gett ing drugs from keyman 

Distan ce from keyman's vi l lage 

O km 

<2  k m  

>2 k m  

O km 

<2  k m  

> 2  k m  

Code description 

1 = N o  transportat ion 
2 = Keyman d i d  not  have drug s u pp l ies 
3 = N o  money t o  buy drug 
4 = D ifficu l t  to see  keyman 
5 = Keyman's v i l l age is too far 

Low adopt ion a reas 

1 2 3 4 5 

50%50%-

5 7%29% 1 4% 

1 4% 1 4%- 43%26% 

High adopt ion a reas 

1 2 3 4 5 

42% - 25%8% 25% 

25% - 38% 1 3%25% 

I n  tab le  4. 76 t h e  n ature of any d ifficu lty which farmers faced i n  o btai n i n g  d ru g  supp l ies is  
s u m m ar ised,  for those who reported some d ifficu lty. No farmer  i n  the  same v i l lage as a h i g h  
adopt ion  keyman reported any d iffic u lty, whereas half o f  those i n  t h e  s a m e  v i l l age as a low 
adopt ion keyman who reported a d iff icu lty said that i t  was because it was d ifficu l t  to see the 
key m a n .  The patte rn of  d ifficu lty of access to the keyman i s  repeated more stro n g ly fo r more 
d istant  v i l lages,  especia l ly i n  the  low adoption areas. 
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Table 4. 7 7  Percentage of farmers who boug ht drug for calf treatment i n  relat ion  to  d istance 
from keyman 's  vi l lage 

D istance f rom keyman's  v i l lage Adoption areas 

O km 

<2  k m  

> 2  k m  

Low H i g h  

4 1 .4% 75 .7% 

52.6% 57 .6% 

1 4.3% 53.3% 

Table 4 .  77  shows the percentage of farmers at d i fferent d istances from the keyman's  
v i l lage who  had purchased drugs to treat the ir  calves, and it can be seen  that the  percentage 
of farme rs who purch ased drugs was l owe r for low adoption areas  i n  the keym an's own 
v i l l age  and fel l  off faste r  as wel l ,  with i n creas ing  d istance from the keyman's v i l l age .  

As we l l  as the proble m  of  pu rch ase  of drugs ,  some an imal owne rs had no exper ience on 
how to a dm in iste r them.  In  some cases they ask  the keyman to ? rench the  deworm i n g  drug 
for  the i r  ca lves. Some farmers are  st i l l  us ing  " B u ng Mai  P h i "  a p iece of bam boo ste m, 
s l i ght ly cut  at  one end.  This i s  about 3 0-40 cm long .  Farmers used  i t  as a d rug conta iner  
for  d re n c h i n g  their  calves. Th is  pr im it ive container  i s  avai lab le in  v i l l ages,  but  some farm ers 
now use a 750 m l  bott l e  as drencher.  1t is vital that wh ichever method is used , the calf get 
an accurate dose.  

Farm e rs were quest ioned on how accurately they used the d ru gs - whether they used 
them as per the prescript ion on the package of anthe lm int ics,  and whether they used them 
at the t i m e s  recommended .  Table 4. 78  shows the d i fferent percentages of accurate drug 
usage reported,  depe nd ing  on  d istance from the keyman's vi l l a g e .  lt can be seen that 
farmers who  l ived in the  same v i l lage as the keyman and dosed the i r  an i mals  had s im i lar 
accuracy, but the acc u racy of dosi n g  fel l  off seriously in  more d istant v i l l ages in  the low 
adopt ion areas. 

Tab l e  4 .  78 Effects of d istance on how accurate ly farmers used the d ru gs .  

D istance from keyma n 's v i l lage Adoption areas 

Low H i g h  

O km 66 .7% 57% 

<2  km  30% 39% 

>2 km 6 2 . 5% 

Benefits of Treatment of Animals for Parasitism 

Al m ost a l l  farmers who had treated the i r  an imals In both h i g h  and  low adopt ion areas 
reported that calf cond it ion improved after treatment (Table 4. 79) . A h i g h  proport ion of these 
farme rs reported that calves had improved both i n  condit ion and i n  appetite with in a week 
afte r  treatment, and 8-1 0 % of farme r  h ad detected d ead worms i n  calf faeces the  d ay after 
admin istration .  

1 B u n g  = container, Ma l  Ph i  = bamboo 
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The percentage of farme rs in low adopt ion areas who  sti l l  preferred to use tradit ional  
t reatment in p refere nce to the dru gs offered by the p rogram was 1 2%, whi le only 1 %  
p referred trad it ional  treatment  i n  the h i g h  adopt ion areas (Chi-square = 3.82 ,  P<O.OS) .  This 
result  is  s h ow n  i n  Table 4 .  79.  

Table 4. 79 Farmer opin ion on trad i t ional  versus  modern treatment ,  and the  i m p rovement 
ach ieved after  program treatment 

A d o p t I o n  Tradit ional  treatment 
areas p referred 

Low 1 1 .5% 

H igh  1 . 1 %  

Calf condit ion 
i m p roved 

95.8% 

99.0% 

Nature of  
improve ment  

Good 
appetite 

9 1 .3% 

90.0% 

Worm 
detected 

8 . 7% 

1 0 .2% 

Table 4 .80 Farmer op in ion  on benefits of  f luke treatment i n  adopt ion  areas, by adopt ion 
areas 

A d o p t i o n  N u m ber of i m p roved N u m ber of an ima ls  Effect of f luke treatment  
areas a n imals not  i mproved 

Condi t ion Work 
improved ab i l ity improved 

Low 1 00% 78% 22% 
( 1 8) ( 1 4) (4) 

H igh  9 8% 2% 83% 1 7% 
(63) ( 1 )  (52) ( 1 1 ) 

I n  the h i g h  adoption  areas interviewed ,  farm ers owned 63 adul t  an ima ls  which were tr­
eated aga inst l iver f luke by keymen ,  and t h ese farmers reported that  98% (62) of the an imals 
improved i n  h ealth and phys i cal state by 2-3 months after  treatment ,  and on ly 2% ( 1 ) of them 
had n ot i m p roved.  Th i s  s i ng le  case was due  to the  fact that  the a n i m a l  was severe ly 
emaciated.  Farmers i n  low adoption areas who had a n i m als treated rep o rted that a l l  an imals  
treated ( 1 8)  h ad improved .  The percentages of an ima l  condit ion i m p rovement and wei ght 
gain reported by farmers i n  the low and h i g h  adoption areas were 78% and 83% respectively. 
Large ru m i n a nts,  especia l ly  buffalo ,  are e ssent ia l  for c rop  preparat ion  work such  as p lou gh­
ing i n  the  paddy f ie ld and work ing of tapi o ca plant ing areas. Once a n i mals become e macia­
ted with a h e avy i nfestat ion  of l iver f l uke  they cannot provide power for th is  work. The 
farme rs appreciate the i m p rovement i n  p h ysical  energy  and cond i t ion  of buffa lo  ach ieved by 
f luke treatment ,  but Table 4.80 shows that only about 20% of farmers detected an 
improvem ent i n  work ing  ab i l ity of  the ir  buffalo fo l lowi n g  f luke treat m e nt.  

Farmers a re also very i nterested i n  the improvement which can b e  ach ieved in an imal 
condit ion afte r  treatment .  Large ru m i n a nts are the i r  f i nancial  reserv e  as wel l  as energy 
source ,  and they buy and sel l  animals q u ite frequently as a way of mak ing  a p rofit. 
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Farmers were therefore asked whether  they sold treated an imals ,  and if so h ow much  
benefit t he y  ga i ned from prev ious ly t reati n g  the i r  an imals .  F rom the resu lts i n  Table 4.8 1 , 
it can  be seen that a l l  treated an imal  (81 )  were so ld ,  and  farme rs i n  the  low and h i g h  
adopt ion areas reported the extra val ue ga ined a s  a res u l t  o f  t reatment was 1 8 1 1  Baht  ( U S$ 
7 2.4) and 1 1 1 2  Baht (US$ 44.5) respectively .  This benefit was assessed as the extra return 
farmers obta ined  on top of the n o rmal  p rice they would h ave expected to receive for the i r  
a n i ma ls  had t h ey remained u ntreated. V i l l age  farmers m o n itor prices c losely, and these  
assessme nts would be  quite accurate . The  extent o f  agreement between d i ffe rent farmers 
about the  s ize of the i ncrease over a sample of 8 1  an ima ls  also g ives confidence i n  its 
accuracy. 

Tab le  4 .81  Effects of  treatment on  the va lue  of adu l t  an ima ls  by adopti on  a reas 

Adopt ion areas 

Low 

H i g h  

N u m b e r  o f  t r e a t e d  
an imals so ld 

22% ( 1 8) 

78% (63) 

Effect of treatment  o n  
value  p e r  an ima l  

1 8 1 1  baht  (US$ 72 .4) 

1 1 1 2  baht (US$ 44.5) 

Effectiven ess of Various P u b l i c ity Mechan isms I n  H igh a n d  Low Adoption Areas 

Table 4.82 s hows that poste rs were the m ost widely re m e m bered form of  pub l i city offe red 
by the  program,  and that in  h i g h  adoption areas most farme rs knew of them.  Knowled g e  o n ly 
fe l l  off s l i g htly with increas i n g  d istance from the keym an's  vi l l age.  I n  low adoption areas they 
were known by a l l  respondents in the keyman's own vi l l a g e, but by very few in d istant 
v i l l ages .  

The fi lms used to  promote the p rogram were moderately effective, as jud ged by the  
recol le ct ion of  respondents of h aving seen them.  The proport ion who re m e m bered them was 
not related to d istance from t h e  keym an's  v i l lage ,  in part at least because they were shown 
o n  te levis ion .  The f i lms the refo re provi de a way of  d raw ing  the p ro g ram to the atte nt ion  of 
farmers who m i g ht not othe rwis e  know of its existence, and can be useful  p rovi ded that other  
efforts bu i ld  o n  i t .  l t  shou ld  h owever be noted that the v ideotapes on  the  act ivit ies of the  
program had been shown at  t h e  be g inn ing  of  the program in some se lected vi l l a g es i n  
Mahasarakam p rovince.  Th ese  were where DLOs reported that keymen i n  those areas h ad 
a poor  l evel of activity in program p romot ion ,  and requ i red  more assistance from the N E­
VDRC staff. Those areas i n  fact were most ly those that h ave s u bsequently become l ow 
adopt ion areas i n  this study. Th is was therefore a spec ia l  factor i n  the interp retatio n  of the 
d ata o n  the  v ideotape,  s ince t h ey were used more i n  low adopt ion areas for the stu dy than 
h i g h  adopt ion ones,  and th is  d i fference appears to be ref lected i n  the  f ind ings .  

Leaflets are  aga in  seen as t h e  l east effective of  the th re e  main pub l i city methods used so  
far. 

I n  genera l  farmers would prefer to h ave the keyman exp la in  the p rogram to  them rather  than 
to read m ater ia l  themselves. There is  however one  effective method to  provide  l eaflets as 
a valuab le  s o u rce of  knowled g e  about paras ite contro l  i n  the v i l lage.  Leaflets or  s i m i la r  
pub l ic ity may be off ic ia l ly g iven e ither to  � i l lage head m e n  or  Tumbon counc i l s .  These 
l eaflets wi l l  be  d isplayed i n  t h e  v i l l age l ibrary and every farm er w i l l  have an  good oppo rtun ity 
to read them.  

2 The v i l lage l i brary is  the spec ia l  p lace i n  m ost v i l l ages which has been bu i lt by farmers 
und e r  superv is ion by the v i l l age h e adman or  Gumnun  in that commun ity. There are d ai ly 
newspapers and books ava i lab le  for farmers who are i nterested in read i n g .  lt is an equa l ly 
good p lace i n  the v i l lage as the S a l a  k lang ban to d isp lay posters. 
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Overal l ,  h owever,  it is c lear  that posters and d i rect contact between  the keyme n  and 
farmers p rovid e s  the  best p u bl ic ity, and that th is system works much bette r in h i g h  adoption 
a reas than low a doption ones.  

Table 4.82 Effects of  var ious media i n  each type of adopt ion area, c lass i f ied by d istance of 
v i l lages 

D i stance from keyman's 
v i l lage 

O km 

< 2  km 

>2  km 

O km 

<2  km 

>2 km 

Low adoption areas 

Posters f i lm  leaflet 

1 00% 1 6 . 7% 8.3% 

63.6% 2 7 .3% 27 .2% 

1 6.7% 50%-

High adoption areas 

Posters fi l m  l eaflet  

84.8% 2 1 .2% 9 . 1 %  

80.7% 6 . 5% 6 .5% 

65.4% 1 1 .5% 1 1 . 5% 

C O N C LUSION 

The analys is o f  resu lts of the survey has i d e ntif ied a n u m ber o f  factors w h ich i nf luence the 
effective ness of the parasite control p ro g ra m ,  jud ged by a comparison  of a reas with d ifferent 
levels of adopt ion of the program. In C h apter  5 the fi n d i n gs descri bed in this Chapter wi l l  
be combined with f ie ld experience o f  the  operat ion o f  the  p rogram to p ropose vari ous ways 
in which the  p ro g ram cou ld  be further  e n h a n ced.  

Th is  wi l l  lead o n  to  an economic an alysis of var ious poss ib le  improvem ents to the program 
in  Chapters 6 a n d  7. A fu l l  d iscuss ion of the s i g n if icance of the fi n d i n gs reported in this 
Chapter w i l l  t h e refore appear in  Chapter 8 ,  whe re the f ie ld  f ind i n gs can be i nteg rated with 
the resu lts of t h e  economic a nalyses.  
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C HAPTER F IVE 

POS S I B L E  WAYS FOR F U RTH E R  D EV E LO P M E NT O F  TH E P R O G RAM 

I NT R O D U CTIO N 

This Chapter  d iscusses weak po ints of the p rogram as cu rrent ly operated ,  opportun it ies 
for expans ion of its scope ,  and methods by which improveme nts c o u l d  be ach ieved under  
the  spec i f ic  cond it ions i n  north-east Tha i land .  

The o ri g i n a l  a ims of  the  pro g ram are bei ng  ach ieved i n  many respects, but further 
d evelopm e nt  is  needed to meet the g rowi ng needs of the  reg ion for l ivestock i n  the future. 
Poss ib le  avenues for d eve lopment of the prog ram wil l  be d escri bed i n  this chapter, then 
some of  the  m ajor a lternatives w i l l  be cons i de red i n  the economic an alysis i n  Chapters 6 and 
7 .  

The main  d i rect ions i n  which expans ion  co u ld  take place are:  

1 .  I nc rease the de ns ity of  keymen in exist i ng  program provinces, and e n hance their t rai n i n g .  

2 .  I ncrease th e  motivat ion  o f  key men t o  p romote t h e  p rogram,  espe c ia l ly those w h o  are at 
p resent of re lat ively low effectiveness.  

3 .  P romote t h e  scheme more wide ly  and effect ively through keym e n  to farmers i n  exist ing  
pro g ram prov inces.  

4 .  Promote the  program more strong ly  through mech an isms which d o  not d i rectly i nvolve the 
keyme n .  

5 .  P e rsu a d e  farmers w h o  al ready part ic i pate in  t h e  prog ram to treat a h i gher  proport ion o f  t h e  
an imals t he y  own than t h e y  do a t  present ,  s inc e few i f  any  farmers treat a l l  o f  t h e i r  an imals.  

6 .  Expan d  the program to addit ional  p rovinces,  with features accord i ng to those d ec ided 
upon for t h e  exist i ng  prov inces. 

7 .  Expand t h e  scope of the program to cover addi t iona l  products fo r d iseases other than 
parasit is m ,  and possi bly  add it iona l  funct ions beyond  the prevent ion and control of d isease 
in  large ru m i nants. 

B.  M od ify t h e  pric ing  of d ru gs,  the fun d i n g  of keyman and the ad m i n i strat ion of the p rog ram 
to make i t  m ore effective. 

9.  Expand the ran ge of people i nvolved in  the program by inc l u d i n g  other  cate gories of 
advisers to  farmers, such as local chemists . 

1 0 . R e g u l ar ly  review the prog ram to make techn ical improvements.  

I N C R EASE D E N S ITY AND TRAI N I NG O F  K EYM E N  

From C h a pter 4, it i s  c lear  that i ncreas i n g  the number of keyman per  Tumbon wou ld  enable 
each keyman to better serve the farm e rs in  h is  immed iate area.  Even the  h igh ly  effective 
keyme n  are severely stretched to cover the i r  existi ng  areas, and less effective keymen d o  
not even attempt t o  d o  s o .  Increased d e nsity of keymen shou ld  b e  d es ig ned to  reduce the  
nu mber of v i l lages per  keyman from a n  average o f  6 i n  the  sample used fo r  the  study to  a n  
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average  of 4 or  even 2 v i l l ages  per  keyman .  The decis io n  on  how dense the keyman shou ld  
become shou ld  be  infl uenced  by  l ivestock numbers as we l l  as  the n u mbers of  v i l l ages  and 
farme rs ,  a n d  shou ld  not  be  strict ly based on  a number  p e r  Tumbon as at  present. V i l l ages 
shou ld  a lso not be exclusively served by one keyman,  al though  there s h o u l d  be some d eg ree 
of a l locati o n .  I f  keymen a re more n u me rous ,  then good ones wi l l  tend to serve the a rea of 
l ess active o nes,  thus red uc i n g  the d i rect effect of the effo rt of each keyman on an e nt i re 
g roup  of v i l l ages.  They w i l l  p robably a lso p rovide  better  extension services i n  comb ination 
than they can do  i f  each wo rks i n  iso lat ion ,  s ince what one fa i ls to do an other  may ach ieve. 

lt is a lso c lear  that keyme n  are bei ng  more effective in p e rsuad ing  farmers to use the d rugs 
than they are i n  ed ucati n g  t h e  farmers about the nature of pa rasit is m .  Th is  is not s u rpr is ing ,  
but i n  the  n ext phase keymen shou ld  be strong ly  e n c o u raged and ass isted to rais e  the 
standards of  the i r  extens i o n  work.  This w i l l  requ i re in creased trai n i n g  effort i n  wh ich keyman 
wi l l  part ic ipate fo r longer  p e riods i n  s i n g l e  tra i n i n g  p ro g rams, and may have add it ional  
trai n i n g  eve ry s ix mo nths or  so.  

I n  some a reas close to c it ies ,  farm ers we re not as inte rested i n  the program as those in 
remote areas.  Th is was d u e  to the fact they could buy d r u gs from the c h e mist and veter inary 
advice was m o re read i ly accessi b le .  I n  those areas, the n u mber of keymen se lected s h ou ld 
be less than  in  remote areas where farm ers own a n u m ber  of an i mals and rea l ly  need the 
program. 

One pract ica l  problem which has ar isen is that some keymen moved to other  areas and 
the DLO and Tumbon cou n c i l  had to f ind and trai n new keymen to replace them. This 
req u i res cont i n u i n g  atte nt ion  to ensure that the n u mber  of keymen remains  up to the d e s i red 
stre n gth .  

I N C R EASE T H E  M OTIVATION O F  KEYM E N  

As can b e  seen from t h e  d ata, many keymen are al ready h igh ly motivated ,  eve n though  
the return they get fo r  the i r  effo rts is  very sma l l .  However there is  scope to  e i ther  replace 
i neffective keymen,  and i n  some cases to provide mechanisms to st imu late the  l evel of 
activity of t hose who are of marg ina l  val ue  at prese nt .  Motivat ion can be improved by 
provi d i n g  var ious i ncentives ,  such as specia l  payme nts for  every 50 d r u g  packages s o ld or 
pri zes to keymen who sel l  the most d r u g ,  o r  ot her  forms of reward for extra effort. A variety 
of non-fi nancia l  fo rms of m otivat ing activity cou ld a lso be undertaken ,  such as h o ld ing  
m eeti ngs  to  review ach ievements, p rovi d i n g  oth er  tasks which w i l l  expand the scope and  
rewards o f  th e  system,  o r  p rovid ing  co mpetit ion fo r  exist i ng  keymen f rom newly appo inted 
on es .  Another  motivat ing factor wou ld  be to modify the a d m i n istrat ion of the p rogra m  so that 
it i s  as easy as poss ib le  fo r keymen to use - for examp l e  by mak ing  al l  d ru g  charges i n  fu l l  
baht, rather  than ha l f  baht ,  wh ich are d i ffi cu l t coi ns to o bta in .  

Add iti ona l  tra i n i ng  pro g rams would also be an important  motivat ing  factor, and the  resu lts 
of th is  stu d y  cou ld be used to motivate keymen to be " h i g h  adopti o n "  keymen.  The co ntent 
of the tra i n i n g  program shou ld be developed and  improved to fac i l itate keyman 
comprehens ion .  Media and materials used in  tra i n i n g  shou ld be effective ly d es i g ned  fo r 
farme r  com prehens ion .  
Th e acqu is i t ion  of  com m u n i cation  sk i l ls  shou ld be emphasised i n  keyman tra i n i n g ,  tog ether 
with the i m p o rtance of ut i l i s i ng  these sk i l l s  to convi nce farmers that preventive measures 
against an ima l  d iseases a re of paramount  importance .  This intensive tra i n i n g  spe c if ical ly 
requ i res experienced trai n e rs who a re i nvolved with farmers,  i n  order to c reate and 
e ncourage  keyman confi d e n ce,  so that keymen can fu l ly expla in the program to farm ers. 

P R O M OTE TH E P R OG R A M  TH R O U G H  KEYM E N  

Addi t iona l  effort cou ld b e  p ut i nto p romoting the progra m  to farmers b y  us in g  the keyman 
more extens ively for th is  p u rpose.  For  example,  a w ider  range  of  posters cou ld  be p rovided 
to keymen ,  alternative methods of local p ro mot ion could be explored, or  standard c o m mercial 
practices for  i n creasi n g  the market s ize for a product cou ld  be attempted .  As one example ,  
n u m be red t ickets cou ld  b e  put i n  each packet of  drug,  and smal l  pr izes awarde d  to  those 
who get " l u cky" n u m bers,  with a prize to the keyman who sells the l u cky packet.  V i l l age 



1 1 9 

farme rs e nj oy such act iv it ies and  th is  wou ld  st imu late interest i n  d r u g  sa les .  

The use  o f  v i l lage meet ings is a v ita l  part of the p romot ion effort, and assistance cou ld  be 
prov ided t o  make these as attractive as possib le for  farmers to atte n d .  These m eeti ngs  are 
usua l ly  h e l d  i n  the l ate even ing  wh e n  m ost farmers are free from t h e i r  work. A keyman can 
exp la in  to  farmers the d etai ls of  the p rog ram,  convince them to p ract ise prevent ion  rather  
than symptomatic treatment,  and s u g g est the use of co rrect an the lm int ics.  The n ext 
morn i n g ,  t h e  keyman can start to treat an i mals with d rugs provi d e d  by the  pro g ram.  In th is  
way farme rs wi l l  see the resu lts of  t reatment qu i te soon after the  m eeti n g .  

Keym e n  h ave a l ready been advised t o  prepare a n  advert is ing s i g n  us i n g  a p iece o f  wood 
or m etal  w h ich d isp lays a s imple ,  sh o rt descript ion of their  act iv it ies ,  and to fix this s i gn  in  
front  of  the i r  houses .  These advertisem e nts are very useful for  prog ram promoti o n ,  and  more 
than 1 000  keyman have  adopted th is  adv ice.  S igns  cou ld  be prov ided  to he lp  the  keyman 
in  th is  way.  

P R O MOTE TH E P R O G RAM BY R EG IONAL P U B LI C ITY 

lt is v i ta l  t o  the effort of keymen that they be seen to be part of a larger  prog ram, so that 
farmers wi l l  recogn ize that the keyman is  there to he lp  h im ,  and has been tra ined to  do  so. 
B road p r o m ot ional  effo rts such as te lev is ion  promot ion and spec ia l activit ies i nvolvi n g  
notable p e o pl e  at t h e  p rovincia l  a n d  reg iona l  levels al l  he lp t o  ident i fy t h e  local keyman and  
h is  work as someth i ng  of importance,  st i mu lat ing  both the farmers a n d  the keyme n .  Use  has 
a l ready be e n  made of a v i deotape and a rad io program.  Video f i lms  on the parasite control 
program a n d  keyman activit ies, i nc lu d i n g  demonstrations  of d rug a d m i n istrat ion ,  were shown 
in  the l ate e ve n i n g  to farmers in more than 90  keyman areas ( 1  0 d istr icts in M ahasarakam 
provi nce)  by a mobi le  un i t  from the N E-VR D C  in  1 985 .  This st imu lated farmer interest in the 
program.  M o re than 20 cop ies of t he  f i lm were provided fol l owi n g  farmer  and  keyman 
re quests .  This activity was very effe ct ive for the promot ion of the pro g ram,  and despite 
cons id e ra b l e  f inanc ia l  out lay it was wel l  worthwh i le .  

A te lev is i o n  p rogram o n  parasite control  act iv i t ies has be e n  b roadcast twice i n  the 
Northeast a n d  once n at ion-wi de  s ince the pro g ram began.  Rad io  pro g rams o n  these 
act iv i t ies h ave occasi ona l ly been broa dcast fro m  Khan Kae n rad io stat ion  with other 
docume ntaries on  an ima l  d isease con tro l .  These p romotions were organ ized and fu l ly 
supported by the N E-VRDC.  lt is c lear  from th is  exper ience that a re gu la r  and  systematic 
contr ibut i o n  from the D epartment of L ivestock Deve lopment thro u g h  the N E-VRDC and other 
pa rts of the Department  are vital to p ro g ram success. 

Specia l  a ct iv it ies i nvo lv ing  people o ther  than farmers may also be usefu l ,  such as p rojects 
for schoo l  c h i l dren  to he lp  them u n d e rstand the purpose of the pro g ram,  offeri n g  p rizes for 
the best p rojects. The ch i ld ren  wou l d  become more knowled g eab le  on the s u bj ect, and 
wou l d  a lso  d iscuss t h e  top ic  with the i r  parents.  Th is  in  turn wo u l d  d raw the pro g ram to the 
attent ion o f  the i r  parents .  

To p ro m ote progra m and ass ist keymen,  the P LO may a rran ge " a  week of  worm 
erad icatio n " ,  to red u c e  the parasite p ro blem in part icu lar areas where an i mals are reported 
to be s i ck o r  dyi ng  from internal paras i tes.  For i nstance, l iver fl uke  was conf irmed as the 
cause of  d e aths i n  adul t  buffa lo and catt l e  in  v i l l ages su rround ing  a l a rge dam i n  Sakonakorn 
prov ince .  

The "wee k  of  worm eradicat ion "  p ro g ram was fi rst imp lemented i n  that a rea d uri n g  
September  1 986 a n d  resu lted i n  a d e c rease i n  t h e  prevalence o f  paras i t ic  d isease with i n  a 
few m o n t hs  of i n it ia l  d ru g  admi nistrat ion .  This activity has been  repeated i n  the  same 
prov ince twice a year thereafter. Al l  a n i m als were treated by key m e n ,  us i n g  drugs u nder  the 
superv is i o n  of veter ina ry f ie ld staff. 

The t h re e  most i mportant reco m m e n d at ions to arise from this campa ign  were: 
1 .  Use the correct anthe lmi nt ic .  
2 .  Treat a l l  calves twice at  3 and 6 weeks of age. 
3 .  Treat a l l  adu lt an i mals a t  least once a year at t h e  be g i n n i n g  o f  Septem ber for l iver 

f l uke .  
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P ro g ram  commen c ement shou ld  be fixed in  J a n u ary each year to correspond  with peak 
calvi n g  per iod.  I n  th is way it can qu ickly be shown that effective anthe lm int ic  drugs in the 
pro g ram red uce ca l f  m o rtal ity rate from interna l  parasites. Th is method wi l l  encourage  the 
farme rs '  i nte rest i n  f u rther  informat ion on the  program,  i nc lud ing  the use of other  d ru gs .  

P E R SUADE US ERS TO TR EAT MORE ANI MALS 

At p resent few h igh a cceptance farmers treat an ywhere near  al l  the i r  an imals .  S ince these 
farme rs are  a l ready c o nvinced to use the pro g ra m ,  it shou ld  be eas ier  to convince them to 
treat m ost or  a l l  of t h e i r  an imals i n  accordance wi th  recommendations ,  than to recru i t  more 
farmers i nto the  h i g h  a cceptance category. Th is aspect shou ld  therefore not  be  n e g lected 
i n  favou r  of effo rts d i rected so le ly at bri n g i n g  more farmers i nto the h i g h  acceptance 
category .  

EXPAND THE P R OG R AM TO A D D ITIO NAL P R OV I N C E S  

T h i s  is  a n  obvious m ethod,  but i t  re qu i res that cons iderable effort b e  put  i nto start i ng  the 
program and recru it i n g  the keym en .  it shou ld probably on ly  be done g radua l ly ,  once existi n g  
provi nc ia l pro g rams a re operat ing  a s  we l l  a s  possi b le .  

EXPAN D  THE PR O G R A M  TO COVE R ADDITIO NAL P R O D U CTS 

An ima l  d iseases are caused not on ly  by paras i t ic  p roblems,  but a lso by many other a g ents.  
For example,  m i n e ra l  d ef ic iencies are widespread in some areas, causi ng  lower productivity. 
A m i n e ral mix conta i n i n g  se len ium and vitamin  E is  prepared fo r d istr ibut i o n  to keyman for 
use in the prog ra m to  re duce the problem of " tetanoid synd rom e " .  Other s i m p le drugs  are 
prog ressively be i n g  added to the program to he lp keymen treat common and easi ly  
reco gn izable con d it ions .  Farm e rs appreciate th is  add i t ional  he lp ,  and it a l l  h e lps  to i ncrease 
reco g n it ion of the pro g ram. 

M O D I FY A D M I N I STRATIVE AN D F U N D I N G  ASPECTS OF TH E P R O G R A M  

A n u m ber o f  i m p rovements cou ld  b e  made with respect t o  charg i n g  f o r  d r u g s ,  d rug  supp ly,  
fu n d i n g  support fo r k eymen and the admin istrat ion  of the program .  Some s u g gest ions are 
as fo l lows: 

1 .  Improve ment i n  qual ity of mater ia l  supp l i ed  to keymen ,  eg .  d r u g  co ntainers ,  and 
descri pti on  o f  drugs.  This shou ld  be s i mple  and practical  for  both keym en and 
farm ers.  S p a re parts for p l astic syri n g es ,  an im portant p iece of  equ ipm ent for  
keymen ,  s h o u ld be read i ly ava i lab le .  

2 .  D rug  sto rag e  a rrangements i n  each provi n ce need  to be  recons idere d  because dru g  
l ife i s  l i m ite d ,  especia l ly in jectable d rugs .  I n  some PLO o r  DLO offices ,  there was not 
enough  roo m  to sto re drugs ,  and appropriate storage space is  requ i red .  F in ance for 
these fac i l i t ies  could be provided by the  revolvi n g  fund.  

3 .  Drug movem e nt between the PLOs, DLOs  and keymen i n  some a reas i s  i rre g u l ar due 
to prob lems of  transportat ion .  Reduct ion  of  these problems cou l d  b e  ach ieved if  
drugs and m aterials were purchased by the  Reg iona l  Veteri nary off ices i nstead of the 
Department o f  Livestock Development in Bangkok, which is a cons i d e rab le d istance 
from the N o rt h eastern provinces. This wou ld  faci l itate de l ivery to P LOs and a l l eviate 
the p robl e m  of  drug supply betwee n DLOs and keyma n .  

4 .  The 1 3% i n c e ntive payment i s  not cons i d e red e n o u g h  b y  most keyme n ,  compared t o  
t h e  efforts expended.  The amou nts rece ived even by g o o d  keymen over a year are 
very sma l l ,  a n d  someth i n g  must be d o n e  about th is if the  program is to  conti n u e  to 
be a success.  Ser ious considerat ion s h o u l d  be g iven to us ing  the  keymen for  other 
funct ions ,  s o  that their  i ncome from the work is enough to j ust i fy t h e m  conti n u i n g .  
O n e  poss ib i l i ty is  t o  expand t h e i r  work to i nc lude poultry, s i n c e  there i s  a need f o r  a 
pou ltry h ea l th  service and a study is cu rrently being cond ucted at N E-VR D C  to 
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develop a d isease co ntrol pro g ram for v i l l age  p o u ltry based on a study of hea l th  and 
p ro d u ctivity of v i l lage chickens.  S u ch a p rogram cou ld  be integrated wi th  the  existi n g  
ru m in ant program.  A second poss ib i l ity is t o  use  t h e  keymen i n  a s i m p l e  d isease 
repo rt i n g  ro l e ,  and to  reward them for th is  work. lt would he lp g ive them a reason for 
v is i t i n g  v i l l ages,  a n d  wou ld  fit i n  wel l  with the i r  p resent role.  

5.  To i m p rove incentive payment for keymen there a re two possi bi l i t ies,  with m oney or 
without add it iona l  money. I n cent ive payment without add i t iona l  money means 
keymen  may be p rovided extra d ru g s  i n  retu rn fo r the ir  previ ous payment, accord i n g  
t o  how many a n i m a l s  each owns .  Keymen m a y  u s e  these d ru g s  t o  treat the i r  own 
an i mals ,  i nstead of buyi n g  from the i r  own stock as is usua l .  

6.  A g roup of se lected keymen who achieve good p e rfo rmance i n  keyman activity cou ld  
be rewarded .  For  example a specia l  tr ip cou ld  be arran ged for  them to  v is i t  areas 
where an ima l  produ ct ion is  i ncreas i n g ,  eg .  private or commerc ia l  l ivestock farms, or 
the l ivestock bre e d i n g  station .  

7.  Fo l low ing  an ima l  d e aths wh ich  occurred short ly  after d rug  a d m i n istrat ion ,  some 
keymen cou ld  not  cont inue  the i r  activit ies i n  those areas. Farmers d i d  not  trust them 
any more,  un less the an i mal  owners c learly u n d e rstood that the  d eaths d id not  resu lt 
from the keyman's  d rugs .  This meant that keymen  had to be ab le to c lear ly expla in 
to the  owners how s u ch deaths cou ld happe n .  Some animal  owners requested money 
as compen sat ion  fro m keymen .  These problems occas ional ly  occu rred i n  the  p rogram 
provi n ces, worki n g  with nearly 2000 keym e n ,  and had been not been effective ly  dealt 
with by the OLD. A solut ion must be found  to th i s  prob lem,  and one poss ib i l i ty is to 
authorise expend i t u re fro m the revolv i n g  fund as compensat ion  i n  the cas e of an 
a n i m a l death. An i mal own ers could get about 7 5% of the market val u e ,  fo l lowi n g  
d i a g nosis  b y  t h e  NE-VRDC,  confirm i n g  that the cause o f  death was drug  
ad m i n istrat ion by  k eymen .  Th is  so lut ion has n ot been offi c ia l ly  exp lored s ince  the 
prog ram started.  

8.  At the  prov inc ia l  level ,  the pro g ram should be operated and cont i nuously mon itored 
u n d e r  the superv is ion  of the P rovi ncia l  Vete ri n a ry Officer (PVO) , as standard po l icy.  
The PVOs of 17 N o rtheastern provinces are responsib le for d i sease e rad icat ion in  
provi nce areas , u n d er the  control o f  the  P rov inc ia l  Livestock Offi cers ( P LOs) ,  a n d  are 
the l i nk  betwee n  t h e  NE-VRDC and the prov inc ia l  leve l .  The PVOs are the app ropriate 
f ie ld  staff who can oversee the p ro g ram and p rov ide techn ical  advice d i rect ly to DLOs 
and keymen in the i r  prov inc ia l  areas. 

9 .  The pr ice of  d ru g s  recommended for  farmers i n  the program was qu ite reason able  for  
farme rs and keym e n .  P ri c i ng  of  d rugs  shou ld  be c losely mon itored to e n s u re that 
they re ma in  wit h i n  the capacity of fa rmers to p ay, but that the keyman receive an 
adequate payment  and the revo lv ing fund d o es not lose money over t ime .  The 
revolvi n g  fund  s h o u l d  be author ised to provi d e  rep lacement d rug  stocks promptly so 
that farmers can a lways obta in  treatment wh e n  they need it .  Some keymen  kept 
m oney from d r u g  sales fo r too long ,  caus i n g  f inancia l  d ifficu l t ies in manage ment of 
the revo lv i n g  fu n d .  The DLOs who are respo n s i ble  fo r these keym e n  s h o u l d  fi nd  an 
appropr iate sol ut i o n  to the prob lem and replace the keymen if  necessary. 

1 0 . R andom test i n g  of  program res u l ts i n  some areas shou ld  be imp lemented and 
m ethods of  fu rt h e r  i mprovem ent i nvest igated.  

INVOLVE OTH E R  ADVI S E R S  

The loca l  chemist i s  c l ea rly a s i g n if icant adviser  to  farm ers on  a n i mal  heal th matters,  
espec ia l ly  for  those farmers who h ave not yet part ic ipated i n  the  p rogram.  Use  could 
perhaps be made of  them e ither as part i c ipants, or  as people  who are used to d i rect farme rs 
to the  keyman for the i r  a rea. The chem ists wou ld  h ave to be trai ned  i n  the  same way as 
keyme n  so that they cou l d  carry out this work. 
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R E G U LARLY R EVIEW TE C H N I CAL ASPE CTS OF TH E P R OGRAM 

Reviews s u c h  as the one described in  th is  thesis are v i ta l  to f ind out  h ow the organization 
of the pro g ra m  can be i m p roved .  Such  assessments s hould be c o n ducted per iod ical ly. 
Specif ic tec h n i ca l  aspects of the prog ram should also be re-exam in e d  reg u larly, to take 
account  of new scie ntifi c fi nd ings ,  ch a n g es in the pr ic i n g  and avai l ab i l ity of drugs which 
could lead to  a chan ge in the reco m m e n dation on  treatment, and the release of new 
i m proved d rugs  on to the market in Thai land ,  which m i g ht resul t  in changed 
reco m m e n d at i ons .  

Some of  the major  optio ns fo r improvi n g  the program wi l l  be cons idered i n  more d etai l  i n  
the next two chapters. 



C HAPTER SIX 

ECONOMIC EVALUATION OF THE BENEFIT OF THE SCHEME FOR 

INDIVIDUAL FARMERS 

I NTR ODUCTION 

I n  evaluat ing  the economic  ben efit of d isease c o ntro l ,  it i s  necessary to cons ider  
the  d iffere n ce in  produ ct iv ity between  d iseased and d isease-free an imals ,  and a lso  the 
changes i n  product ivity w h i c h  fo l low e l im inat ion of a d i sease from an affected an imal  (Mo­
rris, 1 986b) . The effects of d i sease and the need for d i sease contro l have to be cons idered 
as part of the  overal l  economic  assess ment of meth ods  of improv ing  the income and 
wel lbe in g  of  farmers and t h e i r  fami l ies.  This wi l l  be true regardless of whether the  issue is  
being looked at  fro m an i n d iv idua l ,  re g io nal  or nationa l  leve l .  Th is aspect of assessm e nt is  
c losely a l l ied to ep idemi o l o g i cal stud ies of  poss ib le  methods for  ach ievi n g  bette r contro l  of  
d isease i n  an i mals.  

A bas i c  knowle d g e  of economic  techniques provides a necessary perspective to 
the veterinarian 's  act ivit ies in large animal pract ice (Thrusfie ld ,  1 986) .  Morris ( 1 979a) po inted 
out  that the an imal  h eal th services of each country are compet ing  with many other  
parts o f  the  economy f o r  str ict ly l im ited resources. Therefore although  improve me nt of 
an imal hea lth may deserve h i g h  pr iority in nati onal  development ,  it is  u n l ike ly  to be 
ach ieved u n l ess wel l-doc u mented cases can be presented when dec is ions on  economic  
p lann ing  a re bein g  made .  Th is  same i nformation  wi l l  be valuab le  in  maki ng  l ivestock 
owners more aware of the p roblems caused by an imal d isease, and wi l l  be essent ia l  as 
a basis fo r i ntern al  dec is ions  by the an imal  health serv ice.  

E l l  i s  et  al ( 1 979a) ,  d escrib ing  the  changing character  of an imal h ealth prob lems write 
that in the p ast, dec is ions on the control of an imal  d iseases could be made without a formal 
economic ana lys is ,  beca u se  the losses due to the d isease were obviously outwe i g h i n g  the 
costs of control .  I n  rec ent years,  h owever, the s ituat ion has become mo re complex 
because the  d iseases with which vete rinarians must d e a l  are mu lt i-factorial  and the  non­
techn ical factors which m u st be taken i nto account  i n  decis ions have become more 
numerous.  The genera l  e pi d emio log ica l  p icture has c h anged too,  as a resu lt of changes 
in  the structure of  l ivestock populations ,  and i n  herd a n d  flock management. Moreover, as  
tradit ional  management systems are mod ified by d eve l opment schemes and the pressures 
of nat ional  development, n ew (and newly appreciated) a n i mal health problems may become 
evident. 

Morris ( 1 9 79a) m e nt ioned that the use of modern epidemio log ica l  and economic  
methods can be a very val u ab le  too l  i n  the  hands of a veterin ary admin istrator, and  w i l l  g ive 
f ie ld veter inary staff the  techn iques they requ i re to balance the  i ncreas i n g  techn ica l  
soph isticat ion  of  laboratory staff. The approach wi l l  assist  veteri nary admin istrators to make 
more sound ly  based d e cis ions on  complex prob lems,  and to convince economic  
p lanners that the i r  reco m mendat ions are wel l  supported  and just ify fund i n g .  

ECONOMIC B E NEFITS F R O M  A DISEAS E CONTR O L  P R O G RAM 

El l is  et a l  ( 1 979a)  expla ined i n  the measurement of  benefits that,altho u g h  the  
benefits of an i mal health programs usua l ly take the  form of an improvement i n  the  effic iency 
of product ion ,  the extent  of improve ment is m ost eas i ly estimated i n  terms of i n c reased 
product ion  per  an ima l .  Thus i t  is  n ecessary to f ind the effect of the d isease  on p ro d uct ion  
i n  order  to  est i mate t h e  benefits of the  program. Farmers se ldom count the  c osts of  
i nd iv idual  an imal  treat men t  and tend to regard them as an u n avoidable exp e n d iture, 
because even the  best managed h erds and flocks a re accustom e d  to  experi enc ing  a 
certa in n u m ber of h ealth p roblems and  accidents (E I I i s  et a l ,  1 979b) . 
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M o rris et al ( 1 980) ment ioned i n  the  m easurement and  eva luat ion of the  
econom ic  effects of parasite d is ease that economic  analysis p rovides a m ethod for 
und e rtak ing  comparisons  of parasite control strateg ies when the  motive fo r act ion i s  a 
f inanc ia l  one .  Econ o m i c  stud ies shou ld  be des igned  so that as many strateg ies  as possi ble 
can be compared with i n  the experimental des i g n ,  as th is  assists i n  inte rpretat i o n .  In  
conduct i ng  such experiments careful physical measurement of  the conseq u e nces of the 
d iseas e ,  and of act ions  taken against  i t ,  comprise t h e  major  part of the work .  The pr inc ip le  
value of economic  ana lys is  of  parasite control strat e g i es is  that i t  p rovides a bas is  for  mak ing 
log ical  dec is ions o n  t h e  opt imal  action which sho u ld  be taken under  var ious sets of 
c i rcumstances. 

I f  a control p r o g ram i nvolves s u bstant ia l  i n it ia l  i nvestment  and the benefits 
g radu a l l y  accumulate ,  i t  is  necessary to wei ght a n n ual costs and be nefits by a factor 
which m akes i mmed iate costs and benefits more valuable than those wh ich  occur  i n  the 
futu re.  This proce d u re ,  which is  known as "d isco u nt i n g  of futu re cash flows " ,  is  s imp ly the 
reverse of compou n d  i nterest cal cu lat ion.  Its p ri n c ipal appl ication  is  i n  the assessment 
of pub l i c  d isease contro l  p rog rams,where the g overnment wi l l  contr ibute to a l arge­
scale program.Analyses  of th is  type are termed "benefit-cost ana lys i s "  when on ly  
measurab le  econo m i c  costs and ben efits are  cons idered (Morris  et al 1 980) .  

TECH N I Q U E S  FOR E C O N O M I C  ANALYS I S  

The precise approach used to col lect ,  h a n d l e  and interp ret i nfo rmat ion  must be 
chosen in the l i ght of nat ional c i rcu mstances.  Many of th ese costs and ben efits can be 
val ued  i n  s imp le  monetary terms and the techn iq ues involved fal l  under  the g e n e ra l  head ing  
o f  "economic an alys i s "  (E I I is et a l ,  1 9 79a) . Econ o m i c  techn iques have a p lace  as o n e  tool 
which can be used by ep idemio log ists in  eval uat i n g  the pract ica l  va lue  of t h e i r  research 
fi nd ings  to l ivestock p rod ucers. 

Economic stu d i es are intended to provid e  information for dec is ion-maki n g ,  so  it is 
essent ia l  that stud ies  be undertaken  under  c i rcu mstances wh ich rep l icate f ie ld  cond i t ions  
as  c lose ly  as  poss ib le .  

The f ie ld i nfo rmation must then be  summarised i n  the  form of  an economic  analysis 
which shows farmers and  decis ion-makers in the  veter inary se rvice the conseque nces of 
each of the poss ib le  d ecis ions wh ich they co u ld  make.  The techn iques of eco n o m i c  an alysis 
which are useful in veteri nary econom ics have been described by Morr is ( 1 969) and M orr is 
and M ee k  ( 1 980) . 

Of the techn iques  which they d escr ibe,  those which are useful  to th is  p a rt icu la r  study 
are:  

1 .  Partial  budgeti ng .  In  th is techn ique,  which is  n ormal ly used at farm level ,  the i tems of 
farm i n come and exp e n d iture wh ich change as a res u lt of the d isease contro l  pro g ram are 
bu i lt i nto a budgeted c omparison of the s ituat ion with and without  the  contro l  program.  A l l  
i tems which  are n ot affected by the  decis ion under  consideration  are excl u d e d  f rom the 
ana lys is ,  so that the  evaluat ion is  c lear-cut and st ra i ghtfo rward to undertake.  I n  th is  study,  
the evaluat ion of the e conomic benefit to i nd ivid u al farmers has been carri ed  out  by part ia l  
budget ing .  

2 .  B e nefit-cost ana lysis.  This  is  used to evaluate majo r  decis ions ,  commonly  those  which 
i nvolve substantial  G overnment spending on  the  p rogram.  Resu lts are usua l ly  ca lcu lated 
over a period of years ,  with the resu lts d iscounted back to a d efi ned  d ate , n o rma l ly the 
start i n g  d ate of the  p roject.  Benefit-cost analysis wi l l  be used i n  th is  study,  but  because the 
costs are very smal l  and do not change g reatly over t ime ,  an annual  retu rn fi g u re has  been 
calc u l ated rather  than  the more usua l  "net present  va lue" .  The res u lts presented here i n  the 
form of a benefit-cost analysis wi l l  be  an eva luat ion of the retu rn on  Govern m ent  and  a id  
funds i nvested in  the p arasite control program. 
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2 .  Mod e l l i ng of the b iological  syste m.  To g ive a comprehens ive assess m e n t  of the  
b io log ica l  and economic  effects o f  a d isease control  p rog ram,  a mode l  can  be d eve loped to  
run on  a computer a n d  eval uate the fu l l  effects of t h e  d isease control  p rogram.  These 
models can ran g e  from very s i mple ones bui l t  with i n  an e lectron ic  s p readsh eet ,  up to ve ry 
compre h ensive models  of an ent i re an imal product ion system.  In th is  s tudy a s imp le  
spreads heet mode l  has  been constructed with i n  the  p rogram Quattro,  descr ibed i n  Chapter  

3 .  Th is mode l  enables values for each of the variab les to be entered,  and  then the effects 
for the "typical " farm e r  w i l l  be calcu lated .  These resu lts w i l l  then be carr ied i nto a second 
stage of the  model  which calcu lates the annua l  costs and benefits of the  program for each 
of the s i x  p rovi nces i n c l u d ed in  the study,  then for the group of  p rovinces as a who le .  This 
method of l ay ing out the a n alysis makes it qu ite easy to test the effect of chan g i n g  a ny of the 
data which was used to  bui ld the analyt ical  m o d e l ,  s ince a change in any facto r wi l l  
immed iate ly cause the s p readsheet to recalcu late a l l  va lues in  the results table.  A ser ies of 
an alyses can the refore be conducted m uch more qu i ck ly  and eas i ly  than wou ld  be the  case 
if al l  f igu res had to be recalculated by hand every t i m e  one of the pieces of data i n  the 
analysis was altered. 

In the last few years the app l icat ion of economic  techn iques in parasite control 
has been demonstrated by a number  of workers a nd the p roce d u res wh ich  are now 
ava i lab le  permit  com p re h e nsive and re l iab le eco n o m i c  stud ies to be u n d ertaken by 
ind iv idua ls  who do n ot have extens ive knowl e d g e  i n  economic  theo ry. With the 
deve lopment and intens if ication of  l ivestock indust ry formerly ins ig n if icant d iseases become 
important and ep id e m i o l ogy and econo mics a re the  most effective methods of study with 
regard to  the health of a n i mal populat ions (Morr is ,  1 9 79b) .  I f  the effects of the d i s e ase have 
been est imated i n  phys ica l  terms as a l oss of product ion  due to d isease,  this loss m ust then 
be put into val id  econ o m i c  te rms by assess ing  the expected benefit of contro l l i n g  the 
d iseas e ,  so  that i t  can be d i rectly compare d  with the cost of control  strateg ies  (James 
et a l ,  1 979) .  l t  is very rare to be able to ach ieve complete control  of a d isease ,  so the 
analysis should normal ly be carr ied out  by compar i n g  the p roduct ion losses due to d isease 
betwee n  g roups of a n i m als in  which the  d isease has been contro l led  and  those in which i t  
has not ,  in order to ca lcu late the net benefit of  the control measu res.  

BEN EFITS O F  PARASITE CONTRO L  TO THE VI LLAGE FAR M E R  

T h e  analytica l  p rocedure wh ich has been u sed i n  this part of t h e  study i s  part ia l  
budgeti n g .  The a im of this procedure is  to se lect th ose components of enterp ri se  income 
and costs which a re l i ke ly  to be i nfl u e n ced by the i nt ended disease control  proce d u re ,  and 
only these i tems are cons ide red i n  the  analysis.  Each  i tem i n  the  phys ica l  m easurement 
process is mu lt ip l ied  by its market value,  and th is  f inancial  est i mate is i nc luded  i n  the 
budget  (Morr is and Meek,  1 980) .  

I n  th is case,  the expected ben efits farmers receive when they adopt the paras ite 
control p rogram are c ategorised as fo l lows: 

1 .  Addi t iona l  monetary returns received (or i ncreased i nve ntory valu e  of capita l  assets) from 
calves, due to the calf s u rvival rate be ing i ncreased by control of interna l  p a ra i stes. The 
h i g h  acceptance farme rs gained benefits from the va lue  of addit ional calves w h i c h  su rvived 
to one year old, due to  parasite control procedures. 

2 .  The add it ional  inventory value of g rowin g  and ad u l t  animals which s u rvived because of 
the parasite control p ro g ram. 

3 .  Addit ional market va lue ,  due to improved body cond it ion,  of an ima ls  which h ave been 
treated for paras i t ism.  

4. Reduced need to rent buffalo for work i n g  the  r ice paddy f ie ld  because the  farmer's  own 
an imals  are stronger  fo l lowing treatment  for l iver fl u ke.  

5.  Addit ional  valu e  of m an u re produced.  

6.  I m proved repro d u ct ive potent ia l  of an imals ,  due to improved body we ight  a n d  state of 
health,  lead in g  poss i bly to h i g h e r  birth  rates a n d  therefore to  g rowth of  t h e  an ima l  
populat ion .  



1 26 

7 .  Poss ib ly increased l e n gth of l ife as a resu l t  of p aras ite contro l ,  s o  that breed i n g  an imals 
which h ave been reg u l ar ly treated can p roduce more ca lves, and h ave a p ro longed  work i n g  
l ife. 

I n  this study the f irst t h re e  categories l isted above were considere d  as the m ajor  measurable 
benefits which farmers wou ld  be l ike ly to receive if they adopted the  parasite control  scheme.  
The  oth e r  benefits were considered as  probable  ga i n s  d u e  to the  pro g ra m ,  but  as be ing  
much m o re difficu l t  to demonstrate with i n  the  study which was u n d e rtake n .  l t  was  t herefore 
decided to l imit  the ec on omic assessm ent to those t h ree items fo r wh ich adequate d ata 
could be derived from t h e  f ie ld study, and to consi d e r  the other i tems as u n m e asurable 
benefits , which wou l d  a l most certai n ly make the tru e ga in  to the  farmer  larg e r  than the 
fi gures p rovided i n  th is  a n alysis .  

T he  costs o f  th e  pro g ra m  have been  su btracted fro m the  gross ben efit cacu lated as  above, 
to produce the net return or net benefit.  This net return  is est imated as add i t iona l  i n come or 
ga in  i n  l ivestock valu e  which farm ers wi l l  ach ieve fro m adopt i ng  the parasite control 
proce d u res ,  and wi l l  be  expressed in relat ion to an e n terprise of standard ized size as net 
benefit per  farm . 

Data re l ated to the n u m ber of buffa lo and catt le wh ich  a typical  farmer owne d ,  n u m ber  of 
calves a n d  adu lt an ima ls  treated,  and  the values of a n i mals of the  h i g h  and  low acceptance 
farmers were analyzed us ing  analys i s  of variance.  The results are sh own i n  Append ix 7.  
These resu lts p lus fi g u re s  presented i n  the various Tables and Fi g u res i n  Chapter 4 provi de 
the base data used i n  t h e  economic ana lysis tab les .  To present the  d ifference between  the 
l ivestock i n come of  t h e  h igh and low acceptance farmers ,  the fo l lowing economic  analysis 
for a s i n g l e  vi l lage farme r  (household)  was formu lated  i n  one sect ion of a spreadsheet as 
shown in Table 6 . 1 .  

For the purposes of the  analys is ,  an i n crease in  inve n tory (the n u m ber of an imals owned by 
the farmer, mul t ip l ied by their  ind ividua l  val ues) was treated as be ing  exactly the  same as 
l ivestock  i ncome, because a farm er who obta ined a benefit from the  parasite contro l  prog ram 
in the form of own i n g  m o re animals ,  and  havi n g  an ima ls  of h igher  market va lue ,  m i g ht e i ther  
choose to se l l  the an ima ls  and use the cash,  or  keep the  an imals and  bu i ld  u p  h i s  capi ta l  i n  
the form o f  an "an imal ba n k " ,  which i s  common pract i ce i n  the  re g ion .  The eco n o m ic effect 
is the s a m e ,  although  account must be taken in look i n g  at the issue for the re g i o n ,  as d ist inct 
fro m t h e  i nd iv idual  farm e r, that if a l l  farmers choose to keep the extra an imals ,  then  there 
may be feed supply problems i n  the med ium term . 

MEAS U R E M E NT O F  COST 

The total cost of the  progam comprises two compon ents. One is the i n d iv idua l  treatment  
cost i ncurred by each farmer. The other  component  is  the cost i ncurred by the  c o m m u ni ty 
th ro u g h  tra in ing  of keyman and supply ing them with p romotional  m ateria l .  Th is  second cost 
is  only relevant to t h e  benefit-cost ana lysis, and wi l l  be considered i n  C h apter 7 .  

The cost  of  treatment  is  the amount charged by the  keyman for suppl ies of the various 
drugs, and has been taken for th is analysis as US$ 0.3 for one calf treatm e nt dose and 
US$ 0 .4  for one adu lt treatment dose.  

The cost  for  tra i n i n g  of the keymen and supply ing them with promot ion m ater ia l  is  
about US $ 1 5  per  keyman.  This was ca lcu lated d i rect ly from d ata for  the  costs of trai n i n g  
t h e  n u m ber  o f  keyma n  w h o  are a l ready i n  t h e  program,  and the  cost o f  t ra i n i n g  add it ional  
keyman shou ld  certa in ly  be n o  h i g her. 

ANALYSI S  OF THE B E NEFIT TO TH E I NDIVI DUAL FAR M E R  

Table 6.1  shows t h e  m ethod of ca lcu lat ion used t o  assess each of t h e  components o f  the 
econ o m i c  analysis.  
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Table  6 . 1  Fo rmu lae u s e d  i n  the economic analys i s  a t  farmer l eve l 

B i rth rate/year = No .calves born I N o.females >4 yrs. 
= ( N o .calves present  + No .calves d ied) I No.fema les  >4 yrs.  

S u rvival rate = ( N o . calves present + No .calves so ld)  I No.calves born 
= ( N o . calves present  + No. calves so ld)  I (No.ca lves presen t  + N o.ca lves 

so ld  + No .calves d ied )  

Su rvival rate o f  treated c alves = No.treated ca lves * Survival rate of treated ca lves 

S u rvival rate of u ntreate d calves = No .untreated ca lves * s u rvival  rate of un t reated ca lves 

Total va lue of calves at 1 2  months = (No.treated ca lves + No.unt reated ca lves) 
* Calf value  at 1 2  m o nths  

Va lue  of treated adu lt a n i m als = Stan dard market value adu l t an ima l  
+ Addit iona l  va l u e  due  to  treatment  

S ince n o  evidence was obtai ned for  the deat h of  ad u lt an i mals i n  the  study popu lat ion due 
to  l iver  f luke ,  i t  has been  conservat ively est imated t h at the survival rate of both t reated and 
untreated adul t  an ima ls  = 1 00%. 

Total val u e  of adu l t  a n i m als 
at  the beg inn ing  of  year  

Total va lue of adu lt a n i m als 

at  the at the end  of  year  
value) 

= (No.treated adu l t  an imals  + No .u n treated a d u ltan i mals)  
* Value of untreated an ima ls  

= A  

= (No.of  treated an i m als at end of year * Va lue  of treated 
an imals) 

+ (No .u ntreated a n i m als at the end  of year * Stand a rd market 

= B 

Chang e  i n  val u e  of a d u l t  an i mals over one year = B - A  

Total va lue of h e rd at e n d  of year = Total valu e  of calves at 1 2  mths. + ( B  - A) 

Drug cost per calf d os e  = US$ 0.3 (7 .5  baht) 

Drug cost per adu l t  d os e  = US$ 0.4 ( 1  0 baht) 

Total cost of calf t reatment  = N o.calves treated  * US$ 0.3 

Total cost of  adu l t  t reatment = N o.adu lts treated * US$ 0.4 

Total  treatment cost = Total cost of ca l f  treatment + Total cost of adu l t  treatment  

= C  

Total i n come from h e rd of h igh  acceptance farmer = Total val u e  of h e rd at e n d  of year  - C 
= D  

Total income from h e rd of low acceptance farmer  = Total va lue of he rd at e n d  of  year  
= E  

Net benefit d u e  to be in g  a "h igh  acceptance" farme r  = D - E 
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Tables 6.2 and 6.3 s how the economic ca lcu lat ions i n  the Quattro spreadsheet  us ing  
these form u l ae,  when  the  actual  data o bta ined from t h e  farmers is  used i n  the  ana lys is .  I n  
other  words, what is be i n g  measu red i s  the  difference i n  net l ivestock i ncome betwee n  h igh  
and low acceptance farme rs ,  based on the  data they s uppl ied i n  the  s u rvey. 

All of the fi g u res in the analysis have been ca lcu l ated in US  d o l la rs ,  pr inc ipa l ly  so that 
they cou ld  eas i ly be interp reted by readers from a ran g e  of countri es .  For the  ana lys i s ,  U S$ 1  
has been taken a s  equ ival e nt t o  25 baht.  

Table 6.2 Est imat ion of i n c reased buffa lo  va lue  per  farm at end of year by acceptan c e  l eve l ,  
for those farmers w h o  o w n  buffalo,  us i n g  actual  s u rvey data 

Variab le 

N umber of  adult  an imals  owned 
Num ber of female an ima ls  >4 yrs.owned 
B i rth rate (%) of calves 
Num ber of calves born 
Survival rate treated calves 
Survival rate untreated c a lves 
Num ber of calves treated 
Nu mber of c alves not treated 
No.  treated calves s u rvivi n g  to 1 2  months 
No.  untreated calves s u rv iv ing to 1 2  months 
Value  per  calf at 1 2  mont h s  
Total valu e  o f  calves a t  1 2months 
Nu mber of treated adu lts > 1 2  months 
Nu mber of u ntreated a du lts > 1 2  months 
Survival rate (%) of treated  adults 
Survival rate (%) of u ntreated adu lts 
Value of treated adult  a n i m als 
Value of untreated ad u lt a n i mals 
Nu mber t reated adu lts at end of year 
Nu mber untreated a du lts at end of year 
Total val ue of adu lts at start of year 
Total valu e  of adu lts at e n d  of year 
Chan g e  in valu e  of a du lts over year 
Total i nc rease in va l u e  of  herd at end of year 

H i g h  acceptance 
l evel 

2 .96  
0 . 9 2  

5 5 . 8  
0 .5 1 336 

8 1  
6 8  

0.48 
0 .03336 
0.3888 
0 . 022685 

89 . 1 
36 .6633 

1 . 5688 
1 .39 1 2  

1 00 
1 00 
2 70.82 
1 82 . 2 1  

1 . 5688 
1 .391 2 

539 .341 6 
678.353 
1 39 . 0 1 1 4  
1 75 .6747 

Low acceptance 
l evel  

3 . 1 7  
0 .95  

40 .6  
0 .3857  
0 

68 
0 
0 .3857 
0 
0 .262276  

89. 1 
23.36 8 7 9  

0 
3 . 1 7 

1 00 
1 00 

0 
1 8 2 . 2 1  

0 
3 . 1 7 

577 .6057  
577 .6057  

0 
23 .36879 
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Tab l e  6 .3 Esti mat ion of  Catt l e  Value Per  Farm at  End  of Year by Acceptance Leve l ,  for  
Those Farmers Who Own Catt le ,  Us ing  Actual  Survey Data 

Variab le  

N u m ber o f  adu l t  an imals owne d  
N u m ber o f  fema l e  an imals > 4  yrs . owned 
B i rth  rate (%) of c alves 
N u m ber of calves born 
Surv ival rate treated calves 
Survival  rate untreated calves 
N u m ber of calves treated 
N u m ber of calves not treated 
No .  t reated calves su rviv ing to 1 2  months 
No. u ntreated calves survivi n g  to 1 2  months 
Valu e  per calf at 1 2  months 
Tota l  va lue  of ca lves at 1 2months 
N u m ber of treated adu lts > 1 2 m onths 
N u m ber of untreated adu lts > 1 2 months 
S u rv ival rate (%) of treated adu lts 
S u rv ival rate (%) of untreated a d u lts 
V a lue  of treated adult  ani mals 
Val u e  of u ntreated adult  an ima ls  
N u m ber treated ad ults a t  end of year 
N u m ber untreated adu lts at end of year 
Total value of adu lts at start of year 
Tota l  value of adu lts at end of year 
C h a n ge i n  val u e  of adu lts over year 
Tota l  i ncrease in value of herd at end of year 

High acceptance 
level  

3 .8 1  
1 .481  

6 1  
0 .90341 

93 
81  

0 .08 
0 .82341 
0 .0744 
0 . 666962 

1 1 0 .65 
82.03 1 7 2  

1 . 2573 
2 .5527  

1 00 
1 00 
325 .46 
21 4.35 

1 .2573 
2 .5527  

8 1 6 .6735 
956.372 1  
1 39.6986 
221 . 7303 

Low acceptance 
leve l 

3 .8 1  
1 . 5 1 5 

5 1 . 5  
0. 780225 
0 

8 1  
0 
0 .7828 
0 
0 .634068 

1 1 0 .65 
70 . 1 5962 

0 
3 .8 1  

1 00 
1 00 

0 
2 1 4.35 

0 
3 . 8 1  

8 1 6 .6735 
8 1 6 .6735 

0 
70 . 1 5962 

Tab l e  6.4 Costs and Net Benefits of  Parasite Control Pro g ram - Actual Data 

Cost of treatm e nt 

Cost per dose of drug/calf 

Cost of calf t reatment 

Cost  per dose of d rug/adul t  

Cost of adu l t  treatment 

N et benefit of p rogram 

Valu e  of an ima ls  in h igh  acceptance level 

Va lue  of an ima ls  in low acceptance level 

Total cost of treatment 

Net benefit/farmer  

Buffalo  

0 .3  

0. 1 44 

0 .4  

0 .62752 

1 75 .6747  

23.36879 

0.7 7 1 52  

1 5 1 . 5344 

Catt le  

0 .3  

0 .024 

0 .4  

0 .50292 

2 2 1 . 7303 

7 0 . 1 5962 

0 . 52692 

1 5 1 . 0438 
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Table  6.4 sh ows that the n et ben efit calcu lated i n  th is  way fo r a farmer  who keeps 
buffa lo  was US$1 5 1 . 5 ,  and the n et ben efit for  a farmer  who keeps catt le  was $ 1 5 1 .0 .  A farmer  
who  k e e ps  both wou l d  on average receive the com bined benefit .  Howeve r s i nce about 88% 
of farme rs i n  the study keep buffalo and about 30% keep catt le ,  the  "average  farmer"  w i l l  
receive a benefit of  a bout $1 70 after  ad just ing  for  the l ike l ihood that he  wi l l  keep each of  the 
two s p e c ies .  

B ecause th e  cost of  the p ro g ram is  so low, there is l it t le point  i n  u n dertak ing  a 
s ens it iv ity analysis s i n ce a l l  of the  factors i n  the analysis wou l d  have to be taken to extreme 
and  m os t  i mprobabl e  va lues before the  benefit was red uced to  zero. 

H owever this fi rst analysis i s  based on the  assumpt ion that a l l  of the d ifference in 
ca lcu lated net income between h i g h  and low acceptance farmers is  due to the  parasite 
control p rogram, at l east as far as the factors used in the ana lys is  are concerned .  

With i n  the l i m its o f  the  s u rvey method on  which the  ana lys is  was based ,  th i s  is  a 
reasonab le  conc lus ion for the calf  mortal ity data and the increase i n  va lue  after  treatment of 
adu lt a n i mals ,  the two factors which make up most of the benefit .  There is  i ndependent  
evi d e n c e ,  as ment ioned in  Chapter  1 ,  that  d iffe rences in  ca l f  mortal ity of  at  least th is  s ize can 
be pro d u ced by anthe lm int ic treatmen t  of calves, and the data on adu lts was based on actual 
sale data i n  the reg ion ,  since 81 treated an imals were sold by respondents and they provided  
data o n  what they be l ieved to  be t h e  diffe re nce i n  va lue  betwee n  treated and  untreated 
an ima ls .  They are very aware of pr ices of an imals ,  and the mean value  from the i r  est imates 
shou ld  be an accu rate est imate of the  true va lue,  especia l ly  s i nce the  variab i l ity among 
responde nts i n  the f igure they qu oted  was qu ite smal l .  

However the  d iffere nce i n  ca lv ing rate between the two groups,  wh i le  i t  may be d u e  
at l east i n  part t o  treatment of ad u lt a n i mals,  is  d ifficu lt to ascribe tota l ly  t o  t h i s  cause s ince 
m ost of  the  cows which produced these calves wo u ld  probably have been untreated an imals .  
A furt h e r  analysis has therefore been conducted in  which the calv i ng  rate fo r both h igh and 
low acceptance groups has been standardised to the mean over a l l  an imals i n  the study.  In  
add it i o n ,  the number of an imals i n  th e  base popu lation has been adj usted to the mean val u e  
across t h e  ent ire popu lat ion i n  the  s u rvey group,  to rem ove effects d u e  t o  t h e  d iffe rence i n  
start i n g  herd s ize.  I n  th is way t h e  d ata should represent a s  c lose a s  can b e  achieved t o  an  
assess m e nt free of compl icat ions d ue to  inherent diffe rences b etween  the h igh  and low 
acceptance farmers,  u n re lated to the i r  i nvolvem ent in  the parasite contro l  p ro g ram. 

In  addi t ion ,  the  fi gu res are based on the  actual number of each species owned by a 
h i g h  acceptance farmer and a l ow acceptance one .  S ince they owned s l i g ht ly d iffe rent 
num b e rs of an ima ls ,  the resu lts a re i nf luenced by th is d ifference in herd size. Whether th is  
d iffe rence is  at  a l l  re lated to acceptance leve l i s  someth ing  which cannot be assessed with 
this data .  

Thus the  ca lcu lated f igures  in  Table  6 .4  represent j u st the  d iffe re nce i n  actua l  and 
potent ia l  i ncome b etween h igh  and  l ow acceptance farmers ,  wh ich  may be d u e  to a variety 
of fact o rs in addi t ion to whether  o r  not they use the program .  For example ,  h i g h  acceptance  
farme rs m ay be  th ose  people who a re l ike ly to  accept advice on m atters other  than  parasite 
contro l ,  and therefore may do a n u mber  of t h i n gs d ifferently fro m  low acceptance farme rs .  
l t  is  i mposs ib le  wi th in  th e  des i g n  used for the study to  tota l ly  remove th is  factor. However 
i n  o rd e r  to reduce  it  to a m i n i m u m ,  various adjustments wi l l  be made to the d ata to 
sta n dard ise i t  and remove poss ib le  confound i n g  factors which m ight m ake the results look 
too good .  

Ad!usted Base Analysis 

Tables 6 .5 ,  6 .6 and 6.  7 show the resu lts of th is adjusted analysis for  an "avera g e  
farmer"  w h o  owns the  mean n u m ber  o f  an imals  a s  d eterm ined across the  ent i re survey 
popu lat ion for farmers who own t h e  part icu lar  species. 

� .  
' 
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Tab l e  6 .5  Est imat ion of  buffal o  va lue  per  farm at  end  of  year  by  acceptance leve l ,  for  those 
farmers who own b uffa lo,  adjusted to equate  a n imals own e d  and b i rth  rates 

Var iable 

N u m be r  of adu lt a n imals owne d  
N u m ber of fem al e  animals > 4  y rs .own ed 
B i rt h  rate (%) of ca lves 
N u m ber of calves born 
S u rvival rate treated calves 
S u rv ival rate u nt reated calves 
N u m ber of calves treated 
N u m ber of calves not treated 
No. t reated calves surviv ing to 1 2  months 
No .  untreated calves surviv ing  to 1 2  months 
Val u e  per  calf at 1 2  months 
Total value of calves at  1 2 months 
N u m be r  of t reated ad u lts > 1 2 m o nths 
N u m be r  of unt reated adu lts > 1 2 months 
S u rvival rate (%) of treated a d u l ts 
S u rvival rate (%) of untreated adu l ts 
Valu e  of treated adult  an imals  
Va lu e  of  u ntreated ad u lt an ima ls  
N u m ber treated adu lts a t  end  of  year 
N u m ber untreated adu lts at e n d  of year 
Tota l  value of adu lts at start of year 
Total value of adu lts at end of year 
Change  i n  val u e  of adu lts over year 
Total i ncrease i n  value of herd at end of year 

H i g h  acceptance 
level  

2 .97  
0 .86  

5 1  
0.4386 

8 1  
6 8  

0 .41 2284 
0 .0263 1 6  
0 .33395 
0 .0 1 7895  

89 . 1  
3 1 .34938 

1 . 5741  
1 .3959 

1 00 
1 00 
270 .82 
1 82 . 2 1  

1 . 5 7 4 1  
1 .3959 

54 1 . 1 637  
680.6447 
1 39.48 1 
1 70 .8304 

Low acceptance 
level  

2 .97  
0 .86  

5 1  
0.4386 
0 

68  
0 
0. 4386 
0 
0 .298248 

89 . 1  
26 .5 739 

0 
2 .97  

1 00 
1 00 

0 
1 82 . 2 1  

0 
2 . 9 7  

541 . 1 63 7  
541 . 1 63 7  

0 
26 .5739 
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Tabl e  6 .6  Esti mat ion o f  catt le  val u e  per  farm at end  o f  year by  acceptance level fo r  those 
farmers who own catt le ,  adjusted to  e quate an imals  owne d  and  bi rth rates 

Variab le  

N u m be r  of  adu l t  a n i mals owned 
Number  of female a n i mals >4 yrs .owned 
B i rth rate (%) of calves 
N u m b e r  of calves born 
Surv iva l  rate treated calves 
Survival  rate u ntreated calves 
N u m be r  of calves treated 
N u m b e r  of ca lves not t reated 
No.  treated calves s u rviv ing to 1 2  months 
No. u ntreated calves surviv ing to 1 2  months 
Valu e  per  calf at 1 2  months 
Tota l  va lue of calves at 1 2months 
N u m b e r  of treated adu lts > 1 2 months 
Number of  untreate d  adu lts >1 2 m o nths 
Survival  rate (%) of treated adu lts 
Survival  rate (%) of u ntreated adu lts 
Val u e  of  treated adu lt animals 
Val ue  of untreated adu lt an imals 
Number  treated a d u lts at  end of year  
N u m b e r  untreated adu lts at  end of year  
Total va lue of adu lts at start of  year 
Total va lue of adu lts  at end of year 
Change  in  value of ad ults over year 
Tota l  i n crease i n  value of herd at  end of year 

High acceptance  
level  

3.94 
1 .45 

56 
0 .8 1 2 

93 
8 1  

0 .07308 
0 .73892 
0 .067964 
0.598525 

1 1  0.65 
73.74707 

1 .3002 
2 .6398 

1 00 
1 00 
325.46 
2 1 4.35 

1 .3002 
2 .6398 

844. 539 
989. 0042 
1 44.4652 
2 1 8 .2 1 23 

Low acceptance 
level  

3 .94 
1 .45  

56  
0 .8 1 2  
0 

8 1  
0 
0 .8 1 2 
0 
0 .65772  

1 1  0 .65  
72 . 7 7627 

0 
3 . 94 

1 00 
1 00 

0 
2 1 4.35 

0 
3 .94 

844. 539 
844 .539 

0 
7 2 . 7 7672  

Tab l e  6 .7  Costs and net  be n efit of program fo r b uffa lo and catt l e  owners,  adj usted for  herd 
s ize and  birth rate 

Cost of treatment 

Cost  p e r  dose of  d ru g/calf 
Cost of calf treatment  
Cost  per  dose  of d rug/ad u lt 
Cost of adu l t  t reatment 

Net benefit of prog ram 

Val u e  of an imals in  h igh  acceptance level 
Val u e  of an imals in l ow acceptance level  
Tota l  cost of t reatment 
Net benefit/farme r  

Buffa lo 

0 .3 
0 . 1 23685 
0.4 
0.062964 

1 70.8304 
26.5739 

0 .753325 
1 43 .5032 

Catt le 

0 .3  
0 . 0 2 1 924 
0 .4  
0 . 52008 

2 1 8 . 2 1 23 
72 .776 7 2  

0.542004 
1 44.8936 

I n  fact the d ifference from t h e  earl i e r  unadj usted analys i s  is  on ly  s l i g ht ,  because there 
are var ious counterbalanc ing d iffe rences between the  two groups whi  eh mean that the  
ori g in a l  unadjusted  f igures come out  very c lose to these adjusted ones .  I n  th is  case the net 
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benefit for a buffa lo own ing farmer is  $1 43 .5 ,  wh i le  the net benefit for a cattl e  own i n g  farm er  
is $ 1 44.9 .  After  adjustment f o r  the  proport ion o f  farmers who  own  each  species,  the  ne t  
benefit t o  th e  "average farmer" wou l d  be  aga in  approximately $ 1 70 .  

Analys is  Adju sted to  Represent the Average Farmer 

The fi g u res so far  have been concerned with farmers who own the  part icu lar  species 
for which the ca lcu l ation is being made.  S i n ce ,  as pointed out  earl i e r, a much lower 
proport ion  of farmers own cattl e than buffalo,  if the  analysis is to represent the  s i tuat ion for 
the average farmer  fo r the re g ion ,  then  it  shou ld  be based on the  mean nu mber  of an imals 
of each species owned by a farme r, inc lud i n g  those farmers who own no an ima ls of one or  
both s pecies.  Tables 6 .8  to 6 . 1 0 show the resu lts for  th is farmer .  

He  owns the  mean numbe r  of buffa lo (2 . 1 3) and the mean number  of cattle ( 1 . 1  ) , 

not iceably lower than the mean for catt l e-own i n g  farmers .  This farmer's herd also has a 
calvi n g  rate equal  to  the mean for t h e  ent i re popu lat ion ,  calculated separately for buffa lo and 
catt le .  The n et benefit is $1 02 .9  fro m his buffa lo ,  and $40 .4 from h is  catt le ,  a l lowi ng  for  the  
d iffe ri n g  proport ion  of  farmers who own each species .  The  total benefit to  the  average  farmer  
is $1 43.3 .  Thus it  i s  smal ler  th a n  the  unadjusted fi g ure, bu t  is s t i l l  a rem arkably large benefit 
cons ider ing  that the i nvestment req u i red to obta in  it is US$0 .69 .  Aga in  sens itivity analysis 
shows t hat the net benefit wi l l  exceed the breakeven point for v i rtua l ly  al l  val ues of the major  
variab les .  

Tab le  6 . 8  Estimat ion  of  Buffa lo Va lue  Per  Farm at End of  Year by  Acceptance Leve l ,  adj usted 
to represent the average farme r  

Variab le  

Number  o f  adu l t  a n i m als owned 
N u m be r  of  female  an i mals >4 yrs .owned 
B i rt h  rate (%) of  ca lves 
N u m be r  of calves born 
Surv iva l  rate treated calves 
Surv iva l  rate u ntreated calves 
Percentage of calves treated 
N u m b e r  of calves t reated 
N u m b e r  of calves not treated 
No. t re ated calves s u rvivi ng  to 1 2  months 
No.  u nt reated calves survivin g  to 1 2  months 
Val u e  per calf at 1 2  months 
Tota l  va lue of calves at 1 2months 
Percentage of adu lt t reated 
N u m be r  of treated adu lts > 1 2  months 
N u m be r  of u ntreated adu lts > 1 2 m o nths 
S u rv iva l  rate (%) of  treated adu lts 
Surv iva l  rate (%) of  u ntreated adu lts 
Valu e  of t reated a d u lt an imals 
Valu e  of untreated adult an imals 
N u m be r  t reated a d u lts at  end of year  
N u m be r  u ntreated adults at  end  of  year 
Tota l  va lue of a d u lts at start of year  
Tota l  va lue of  adu lts a t  end of  year  
Chang e  i n  valu e  of adults over year  
Tota l  i n crease i n  valu e  of  herd at e nd of  year 

High acceptance 
level 

2 . 1 3 
0 .6 1  

5 1  
0 .31 1 1  

8 1  
68  

0.94 
0.292434 
0 .01 8666 
0 .236872 
0 .01 2693 

89. 1 
22 .236 1 9 

0.53 
1 . 1 289 
1 .001 1 

1 00 
1 00 
270.82 
1 82 .2 1  

1 . 1 289 
1 .001 1 

388. 1 073 
488. 1 39 1  
1 00 .031 8 
1 22 .268 

Low acceptance 
level 

2 . 1 3  
0 . 6 1  

5 1  
0 .3 1 1 1  
0 

68 
0 
0 
0 .3 1 1 1  
0 
0 . 2 1 1 548 

8 9 . 1  
1 8 . 84893 

0 
0 
2 . 1 3  

1 00 
1 00 

0 
1 82 . 2 1  

0 
2 . 1 3  

388. 1 073 
388. 1 073 

0 
1 8 .84893 
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Table 6.9 Est imat ion  of Catt le Val u e  P e r  Farm at End of Year  by Acceptance Leve l ,  
ad justed to represent average  farme r  

Variable 

Number  of ad u lt an imals owned 
Number of fe m al e  animals >4 yrs.owned 
B i rth rate (%) of  calves 
Number  of calves born 
Survival rate t reated calves 
Survival rate u ntreated ca lves 
Percentage of  calves t reated 
Number of  ca lves treated 
Number  of ca lves not treated 
No.  treated c alves s u rv iv i ng  to 1 2  months 
No.  unt reated calves s u rv ivi n g  to 1 2  months  
Val ue  per  ca l f  a t  1 2  months  
Total va lue  of  calves at 1 2months 
Percentage of  adult  treated 
Number  of t reated adu lts >1 2 months 
Number  of u nt reated adu lts >1 2 months 
Survival rate (%) of  treated adu lts 
Survival rate (%) of unt re ated adu lts 
Value  of treated adu lt an imals 
Val ue of  u nt reated adu l t  an i mals 
Number  treated  adu lts at end of year 
Num ber u nt reated adu lts at end of year 
Total va lue  of ad ults at start of year 
Total va lue  of  adu lts at e n d  of yea r  
Change  i n  v a l u e  o f  adu lts over year 
Total increase in value of h e rd at end of year  

H i g h  acceptance 
level  

1 . 1 
0 .4  

56  
0 .224 

93  
81  

0 .09  
0 .0201 6 
0 . 20384 
0 . 0 1 8749 
0 . 1 65 1 1 

1 1 0 .65 
20.34402 

0 .33 
0 .363 
0 . 73 7  

1 00 
1 00 
325 .46 
2 1 4 .35 

0 .363 
0 .737  

235 .785  
276 . 1 1 79 

40 .33293 
60.6 7695 

Low acceptance 
level  

1 . 1 
0 .4  

56  
0 . 2 24 
0 

8 1  
0 
0 
0 .224 
0 
0 . 1 8 1 44 

1 1  0 .65 
20 .07634 

0 
0 
1 . 1 

1 00 
1 00 

0 
2 1 4.35 

0 
1 . 1 

235 .785 
235 .785  

0 
20 .0 7634 

Table 6 . 1 0 C osts and net  benefit of the p rogram, adjusted to rep resent  the averag e  farmer 

Cost of treatment 

Cost per d o s e  of d rug/calf 
Cost of calf  t reatment  
Cost per  dose of  d ru g/adul t  
Cost  of adult  treatment 

Net benefit  of program 

Value  of a n i m als in  h i g h  acceptance level  
Value  of a n imals  i n  low acceptance level  
Total cost o f  treatment 
Net benefit/farmer 

Buffa lo 

0 .3 
0 .08773 
0 .4  
0 .451 56 

1 22 . 268 
1 8 . 84893 

0 .53929 
1 02 . 8 798 

Cattle 

0.3 
0 .006048 
0 .4  
0 . 1 452 

60 .67695 
20 .07634 

0 . 1 5 1 248 
40 .4493 7 
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I ncreased Use of the Progra m  

Farmers i n  t h e  study on ly  t reated a proport ion o f  each age  g roup  of bo th  buffalo and  
catt le ,  as shown i n  Tables 6 .8  a n d  6 .9 for the adjusted average farme r. An  analys is  was 
the refore conducted to assess the  effects of i ncreas ing  the  proport i on  of a n i m a l s  treated per  
farm e r, to determ i n e  the  effect o n  the economic  benefit received .  

l t  is  d ifficu l t  to  show the f u l l  ran ge o f  poss ib le  i ncreases adequate ly ,  because the 
percentage of  an ima ls  actual ly treated is  d ifferent for  buffa lo  and catt le ,  and  fo r ca lves and 
adu lts with in  each s pecies.  The analysis has therefore been done by tak i n g  the  base 
analys is  as already d escribed ,  f i rst by rework i n g  the calculat ions for the s i tuat ion where al l  
a n i m als  belo n g i n g  to  the "typica l  farmer" are treated .  Then for each species a n d  a g e  group,  
a fi g u re for  "50% i m p rovement"  is  calculated by tak i n g  an i ntermed iate s i tuat ion where the 
n u m be r  of  an i mals treated i n  each of the four s u b-groups i n  the analys i s  (ad u lts and  calves, 
buffa lo  and catt le)  i s  ha lfway between the n u m b e r  actual ly  treated and the n um ber  which 
cou l d  possibly have been treated .  Tables 6 . 1 1  to 6 . 1 3  show the s ituat ion i n  which al l  e l i g ib le  
a n i m als are treated ,  and Tables 6 . 1 4 to  6 . 1 6  show the  s ituat ion where 50% of the  current ly 
untreated an imals a re now treated .  

I f  a l l  an ima ls  are treated ,  the net ben efit rises to $ 1 9 1 .4  for  buffa l o  (Tab le  6 . 1 1 } ,  
$ 1 24 .7  for cattle (Tab l e  6 . 1 2 ) ,  a large increase s i n c e  fewer of the ava i lab le  cattle are currently 
treated ,  mak ing  a total  benefit of $3 1 6 . 1  (Table 6 . 1 3) .  I f  the intermed iate val u e  is take n ,  as 
i n  Table 6 . 1 4  to 6 . 1 6 , the benefit is $1 46.2 for buffalo and $81 .9 for catt le ,  mak ing  a total  of 
$228. 1 . 
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Table 6 . 1 1 Estimat ion of B uffa lo  Value Per  Farm at End of Year  by Acceptance Leve l ,  
if a l l  e l i g i ble an imals are treated 

Variable 

Number of adu lt an ima ls  owned 
Number of female an ima ls  >4 yrs.owned 
B i rth  rate (%) of calves 
Nu mber of calves born 
Survival rate treated calves 
Survival rate untreated ca lves 
Percentag e  of calves t reated 
Number of calves treated 
Number of calves not treated 
No.  treated calves su rviv i n g  to 1 2  months 
No.  u ntreated calves s u rvivi ng  to  1 2  mo nths 
Value per calf at 1 2  months  
Total va l u e  of  calves at 1 2months 
Percentage of ad ult  treated 
Nu mber of treated adu lts > 1 2  months 
Nu mber of untreated ad u lts >1 2 months 
Survival rate (%) of  t reated adu lts 
Survival rate (%) of u ntre ated adu lts 
Value of treated adu lt a n imals 
Value of u ntreated ad u lt a n imals 
Nu mber treated adu lts at end of year 
Number u ntreated adu lts at  end of year 
Total val u e  of adu lts at start of  year 
Total va l u e  of ad ults at e n d  of year 
Change in valu e  of adu lts over year 
Tota l  i ncrease in val u e  of herd at e n d  of year 

H i g h  acceptance 
level 

2 . 1 3  
0 . 6 1  

5 1  
0 . 3 1 1 1  

8 1  
68  

1 
0 . 3 1 1 1  
0 
0 . 2 5 1 991  
0 

8 9 . 1  
2 2 .4524 

1 
2 . 1 3  
0 

1 00 
1 00 
2 0 7 .82 
1 82 . 2 1  

2 . 1 3  
0 

388 . 1 073 
576 .8476 
1 88 .7393 
2 1 1 . 1 9 1 7  

Low acceptance 
level  

2 . 1 3  
0 . 6 1  

5 1  
0 . 3 1 1 1  
0 

68 
0 
0 
0 . 3 1 1 1  
0 
0 . 2 5 1 548 

89. 1 
1 8 .84893 

0 
0 
2 . 1 3 

1 00 
1 00 

0 
1 82 . 2 1  

0 
2 . 1 3 

388 . 1 073 
388 . 1 073  

0 
1 8 .84893 
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Table  6. 1 2  Esti m at ion  of Cattle Value  P e r  Farm at  End  of Year by Acceptance  Level ,  
i f  a l l  e l i g i ble an i mals a re t reated 

Variable 

Numbe r  of adult  an imal s  own ed 
Num ber of female an ima ls  >4 yrs . own ed 
B i rth rate (%) of  calves 
Numbe r  of ca lves born 
Survival rate t reated calves 
S u rvival rate untreated ca lves 
Percenta g e  of calves treated 
Nu m be r  of ca lves treated 
Number  of calves not treated 
No. treated calves s u rvivi n g  to 1 2  months 
No. u ntreated calves s u rv iv ing to 1 2  months 
Val ue  per  ca l f  at  1 2  months 
Total valu e  of calves at  1 2m onths 
Perce ntag e  of ad ul t  treated  
Numbe r  of t reated adu lts > 1 2 months 
N u mber of u ntreated a du l ts >1 2 months 
Survival rate (%) of treate d adu lts 
S u rvival rate (%) of unt re ated ad ults 
Val ue of t reated adu l t  a n i mals 
Val ue of u nt reated adu l t  a n imals 
N u mber t reated adu lts at end of year 
Num ber  u ntreated adu lts at end of year 
Tota l  val u e  of adu lts at start of  year 
Total val u e  of ad ults at e n d  of year 
Change i n  value of adu lts over year 
Total i n c rease in  val u e  of herd at end of year 

H i g h  acceptance 
l evel 

1 . 1 
0 . 4  

5 6  
0 . 2 24 

93 
8 1  

1 
0 .224 
0 
0 . 20832 
0 

1 1 0 . 6 5  
23 .05061  

1 
1 . 1 
0 

1 00 
1 00 
325 .46  
2 1 4 .35  

1 . 1 
0 

235 . 785 
358 .006 
1 22 . 221  
1 45 . 27 1 6  

Low acceptan ce 
level 

1 . 1 
0 .4  

56  
0 .224 
0 

8 1  
0 
0 
0 .224 
0 
0 . 1 8 1 44 

1 1 0 . 65  
20 .0 7634 

0 
0 
1 . 1  

1 0 0 
1 00 

0 
2 1 4 .35 

0 
1 . 1 

235 .785  
235 .785  

0 
2 0 . 0 7634 

Table 6 . 1 3  Costs and b e n efits of  contro l  p rogram for average farme r, if a l l  e l i g i b l e  an imals 
are treated 

Cost of  treatm ent 

Cost p e r  d ose of  dru g/calf 
Cost of ca lf t reatment 
Cost per dose of d rug/ad ult  
Cost of a d u lt treatment  

Net ben efit of  p rogram 

Value  of a n i mals i n  h i g h  acceptance level  
Value  of a n imals i n  low acceptance l evel  
Total  cost of treatment  
Net benefit/farmer 

B u ffalo 

0 . 3  
0 .09333 
0 . 4  
0 .852 

2 1 1 . 1 9 1 7  
1 8.84893 

0 . 94533 
1 9 1 .3974 

Catt le 

0 .3  
0 .0672  
0 .4  
0 .44 

1 45 .2 7 1 6 
20 .07634 

0 . 5 0 7 2  
1 24 .6881 
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Table 6 . 1 4 Est imat ion of Buffa lo  Val u e  Per  Farm at End  of Year by Acceptance Level ,  i f  50% 
of an ima ls at present l eft untreated rece ive treatment  

Var iab le 

Number  of adult  an i m als owned 
Number  of female a n i m als >4 yrs .owned 
B i rth rate (%) of calves 
Nu mber  of calves born 
Survival rate treated calves 
S u rvival  rate u ntreated calves 
Percentage of calves treated 
Number  of calves treated 
Number  of calves not treated 
No. treated calves s u rvivi n g  to 1 2  m o nths 
No. u nt re ated calves su rviving  to 1 2  months 
Value  per calf  at  1 2  m o nths 
Total val ue  of calves at 1 2  months 
P ercentage of adult treated 
Number  of t reated a d ul ts >1 2 months 
Number  of untreated adu l ts > 1 2  months 
Survival rate (%) of treated adu lts 
Su rvival rate (%) of u ntreated adu lts 
Value  of treated adu lt an imals 
Value  of u ntreated a d u lt an i mals 
Number  treated adu lts at end of year 
Number  u ntreated a d u lts at end of year 
Total  value of adu lts at start of year 
Total val ue  of adu lts at end of year 
Change  in value of adu l ts over year 
Total  i n c rease i n  value of herd at end of year 

H i g h  acceptance  
l evel 

2 . 1 3  
0 .6 1  

5 1  
0 .31 1 1  

8 1  
6 8  

0 .97  
0 .30 1 767 
0 .009333 
0 .244431 
0 .006346 

89 . 1  
2 2 .34429 

0 .76 
1 .6 1 88 
0 .5 1 22 

1 0 0 
1 00 
207.82 
1 82 .21  

1 .6 1 88 
0 .51 1 2  

388. 1 073 
53 1 .5492 
1 43.441 9 
1 65 .7862 

Low acceptance 
level  

2 . 1 3  
0 . 6 1  

5 1  
0 .3 1 1 1  
0 

68 
0 
0 
0 . 3 1 1 
0 
0 . 2 1 1 548 

8 9 . 1  
1 8 .84893 

0 
0 
2 . 1 3  

1 00 
1 00 

0 
1 8 2 . 2 1  

0 
2 . 1 3 

388 . 1 073 
388. 1 0 73 

0 
1 8 .84893 
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Table  6 . 1 5  Estimat i on  of Catt le  Val u e  Per  Farm at End  of Year by Acceptance Leve l ,  if 50% 
of an ima ls  current ly  l eft u ntreated receive treatment  

Variable 

Number  of adu lt a n i mals owned 
Number  of female a n i mals >4 yrs .owned 
B i rth  rate (%) of  calves 
Number  of calves born 
Survival  rate treated calves 
Survival  rate untreated  calves 
Percentage of ca lves treated 
Number  of  calves treated 
Number  of calves not  treated 
No. treated calves s u rvivi ng to 1 2  m onths 
No.  u nt re ated calves su rviv ing  to 1 2  m onths 
Value per calf at 1 2  m o nths 
Total valu e  of calves at 1 2months 
Percentage of adu lt treated 
Number  of treated adu lts >1 2 months 
N u mber  of u ntreated ad ults >1 2 months 
Survival rate (%) of treated adu lts 
Survival rate (%) of u ntreated adu lts 
Val ue of t reated adu l t  an imals 
Value  of u ntreated a d u lt an imals 
Number t reated adu lts at end of year 
Number  u ntreated a d u lts at  end of year 
Total val u e  of adu lts at start of  year 
Total  val u e  of adu lts at end of year 
Chang e  in value of a d u lts over year 
Total  i ncrease i n  val u e  of herd at end of year 

H igh  acceptance 
level 

1 . 1 
0 .4 

56 
0 .224 

93 
8 1  

0.54 
0 . 1 1 2096  
0 . 1 0304 
0 . 1 1 2493 
0 .083462 

1 1 0 .65 
2 1 . 68244 

0 .66 
0 .726 
0. 374 

1 00 
1 00 
325.46 
2 1 4.35 

0 .726 
0.374 

235.785 
3 1 6 .4509 

80.66586 
1 02 .3483 

Low acceptance 
level 

1 . 1 
0 .4 

56  
0 .224 
0 

8 1  
0 
0 
0 .224 
0 
0 . 1 8 1 44 

1 1 0 .65 
20 .0 7634 

0 
0 
1 . 1  

1 00 
1 00 

0 
2 1 4 .35  

0 
1 . 1 

235 .785  
235 .785 

0 
20 .0 7634 

Table 6 . 1 6  Costs and net benefit of control program, if 50% of an i mals at pres ent l eft 
untreated receive treatment 

Cost of treatment 

Cost per dose of  drug/calf 
Cost of calf treatme nt 
Cost p e r  dose of d ru g/adu lt 
Cost of adu lt treatment  

N et benefit of  p rogram 

Val u e  of an imals  i n  h igh acceptance l evel 
Value  of an imals  in low acceptance l evel 
Tota l  cost treatment  
N et benefit/farmer  

Buffalo  

0.3 
0.09053 
0.4 
0.64752  

1 65 .7862 
1 8 .84893 

0 .73805 
1 46 . 1 992  

Catt le  

0 .3 
0 .036288 
0 .4  
0 .2904 

1 02 .3483 
20 .07634 

0.326688 
8 1 .94528 

Thus there i s  a considerab le  opportun ity fo r improvin g  the valu e  of the  p rogram to 
ind iv idual farmers by rais ing the percentage of an imals they treat. 
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CO NCLUSION 

The control prog ra m Is a very cheap one for  the  farmer to carry o ut ,  and  y ie lds a very 
large benefit  from h is  i nvestment. lt deserves much wider adopt ion ,  especia l ly  s ince the 
benfits accrue to al l  farmers,  large ly reg ard less of the ir  herd s ize.  Even making the ve ry 
conservative assumpt ions of th is  analys i s ,  the economic  ga in  per  farmer  wou l d  be large 
enough  to j ustify a l l  farmers treat ing  a l l  of their an ima ls .  At present most cooperat i ng  farmers 
treat o n ly a p roport ion of the i r  an imals ,  and they shou ld be en cou ra g e d  to treat a l l  of them, 
s i nce the g a i n  to them i s  then greatly i nc reased . 

I 
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CHAPTER SEVEN 

COST BENEFIT ANALYSIS OF THE PARASITE CONTROL PROGRAM 

lt has a l ready bee n  shown in C h apter S ix that t h e  benefit to the i nd iv idua l  far m e r  from 
the p ro g ra m is la rge ,  a n d  p rovides an exce l lent ret u rn for his i nvestme nt.  l t  is  however 
necessa ry to look also at the costs and ben efits to the comm u n ity fro m p rovi d i n g  th is  
pro g ram , s i nce there are  comm u n ity resources i nvo lved as we l l  as those of i n d iv idua ls ,  
main ly  in  the  form of t ra i n i n g  costs fo r keymen and and p romot ion  costs both to s u pport the 
i nd iv id ua l  keymen a nd  fo r the overa l l  p rog ram. 

In o rder  to eva l u at e  the wider aspects and to m ake an  est imate  of the ben efit accru i n g  
t o  t h e  commun ity from p rovi d i n g  t h i s  p rogram,  a ben efit-cost an alysis has b e e n  conducted 
fo r the s ix p rovi nces wh i ch took part in the su rvey, s i nce adequate data was ava i l ab le  on ly  
for  these p rov inces.  The analysis cou ld be extended without d ifficu lty to the  remai n i n g  
p rovinces i n  t h e  re g i o n ,  but conclus ions  about t h e  p rofitabi l ity o f  t h e  program c a n  b e  d rawn 
clear ly from these s ix ,  s i nce they inc lude  four in wh ich  the program is in operat ion and two 
in  which it is not yet funct iona l .  

M ETHOD OF COST-BEN EFIT CALCU LATIO N  

T h e  cost be n ef i t  analysis was done us ing  t h e  data i n  Tables 6 . 8  t o  6. 1 0 ,  wh ich 
represent the s i tuat io n  for an average farmer  from the su rvey g roup,  own i n g  the mean 
number of buffalo  a nd  cattle across the ent i re sample  of  farmers in terv iewed.  A l l  
assu mpt ions for the ana lysis have been  stan dard ised to re move d i ffe rences between h i g h  
a n d  low acceptance farmers which c o u l d  perhaps be due  t o  diffe rences o t h e r  than  t h e i r  use 
of the control program. Th is  is a very conservative app roach,  s ince it  p robably rem oves some 
d i fferen ces that are part ly  o r  whol ly due to the program,  but it ensu res that the fi g u res g ive n 
are m i n imum ones.  I n  add it ion on ly  3 of the 7 categ o ries of ben efit from the  p ro g ram have 
been i n cluded,  because accurate est imates cou l d  n ot be made for the oth e r  four .  

l t  i s  therefore c lear  that the ana lysis is  de l i be rately as  conservat ive as poss ib le ,  to  
ensure that it can n ot be  cr it ic ised as over-stat i n g  t h e  ga ins to  the com m u n ity. 

Statistics on  t h e  populat ion of farmers who own buffalo in the s ix  study p rovi nces a re 
d ifficu l t  to obta in  with any conf idence.  The n u m be r  of  farmers i n  each of the  study  p rovi nces 
has therefore been ca lcu lated from the data in App end ix 1 .  For each p rovi nce ,  the total 
n u m be r  of buffa lo has been  d iv ided by the mean n u m be r  of buffalo per farme r  in t h e  s u rvey, 
to est imate  the n u m b e r  of farm ers keep ing  buffa lo  i n  the p rovi nce .  

This h as been used to  est imate  the n u m ber  of farm ers who wou ld  be n ef i t  f rom the 
program,  and the expected benefit p e r  farm er  f rom Chapter 6 has then  been  m u lt ip l ied  by 
the n u m ber  of farme rs us ing  the program i n  any p a rt icu la r  ana lys is ,  to est i m ate the g ross 
ben efit of the program at p rovinc ia l  leve l ,  and across the s ix  study p rovi nces .  l t  was 
ass umed that the p ro g ram current ly has bee n  accepted by about 5 0% of the fa rme rs ,  based 
on  the s u rvey data wh ich  showed t hat 40% of the  e nt i re study popu lat ion  were in  the " h i g h  
acceptance" categ o ry, a nd  a lso s h owed that some farmers carry o u t  the  program without 
qua l i fy i n g  for the " h i g h  acceptance"  category s i nce they buy the d ru g  fro m  the D LO rather  
than the  keyman .  l t  has  therefore been assumed th at cont inuat ion of the  p ro g ra m  much as 
at present  can achieve a result  where about 50% of farmers treat a h i g h  proport i o n  of the i r  
buffalo calves (94%) but a low p roport ion o f  the i r  cattle calves (9%) . They  a lso  t reat 53% of 
the i r  a d u lt buffalo  a n d  33% of the i r  adu lt catt le .  

A calcu lat ion has  then been made of  the benefits of increas i n g  th is  l eve l of  use of the  
p rogram, consideri n g  two poss ib le  a l tern atives. The f i rst is  to i ntens ify t h e  p ro g ram by  
train i n g  additiona l  keyman and expand ing  the promot ional  effort ,  so tha t  add i t iona l  farmers 
beg in  to use the p ro g ram.  lt i s  of c o urse d ifficu lt to est imate the  costs of ach i evin g  th is ,  but 
it has been assumed t h at doub l ing  the expend itu re on  keyman tra i n i n g  and s u p p o rt i n  o rd e r  
to i n c rease t h e  n u m be r  of keymen and  t h e i r  vis i bi l i ty i n  t h e  comm u n ity cou ld  ra ise  the use 
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of t h e  program to 60% of farme rs .  Dou bl i n g  expend iture a g ain cou ld  ra ise the level  of use 
to 6 5%, because the princ ip le  of  d im in is h i n g  returns wi l l  beg i n  to affect progress . l t  is 
h owever clear that at least 65% of farmers can be brought  i n to  the h i g h  acceptance cate gory 
s i n ce that is t h e  l evel (64%) i n  t h e  h i g h  adopt ion areas, a n d  i t  shou ld be poss ib le  to ra i se  a l l  
areas to the h i g h  adopt ion leve l  of  program acceptance s i m p ly by ensuri n g  that a l l  farmers 
h ave access to  the equiva len t  of  a "h igh  adopt ion" keym a n  by i nc reasi n g  the i r  n u m be rs so 
that none have to serve more than 2 or 3 v i l lag es. A l l  of these  fi g u res represent an  est i mate 
at the  very h i g h  end of the ran g e  to achieve the part icu lar  o bjectives, but in the abs e n ce of 
s pec if ic evi d e n ce have been  set  at these l evels to ensure that the  true costs w i l l  a l most 
certa in ly  be l ower,  which wi l l  m ake the ben efit to the com m u n ity even h i g h e r  than calcu lated .  

The  be n efit for the commun ity was calculated by tak ing  i nto accou nt the  costs for 
tra i n i n g  of the  keymen and of supply ing them with promot i o n  mater ia l .  The tra i n i n g  cost for 
t h e  per iod was US$2869 for i n it ia l  trai n i n g ,  p l us $8092 for refresher trai n i n g .  Promotio n  costs 
were $867 1 ,  coverin g  pub l ic i ty media and associated expe nses . The n u m ber  of keymen 
covered by th i s  expend iture was 1 308, so the  total cost was US $ 1 5  per  keyman .  They were 
m u lt ip l ied by the  number  of keymen so far trai ned in  each p rovince .  For Ud orn Than i  it was 
est i mated from l ivestock n u m bers that 500 keymen wou ld  be req u ired , and for Kalas in  the 
est i mate was 220  keym a n .  l t  h as been assumed that s i m i l a r  costs would be i ncurred each 
year  for add it iona l  pub l ic ity efforts p lus refresher trai n i n g  of exist i n g  keym e n .  Each 
ad di t iona l  keyman wou ld  a lso cost $1 5 .  If anyth i n g ,  this f igure is at the h i g h  end of the 
ran ge ,  but can  be taken as a m axi mum expected cost.  

These calculat ions were done fo r the 6 provinces .  The tra i n i n g  and promotion  costs 
wou ld  i n crease from current ly  total l i ng  US $ 1 9620 to U S  $ 39240 for 60%, US $ 78480 for 
70% and US $ 784,800 for an acceptance of 80%. 

E CONOMIC B E N E FIT OF THE PROGRAM FO R THE C O M M U N ITY 

Table 7 . 1  shows the  expected economic benefit of the program as it operates at 
p resent .  Th is  is take n to be a n  acceptance l evel of 50%, which y ie lds a net ben efit to the 
commun ity of US$33. 64 m i l l i o n . This is based on an  est im ate for a standard farmer ,  whose 
h e rd d etai ls  a re average fo r the study g roup .  H i g h  acceptance farmers who adopt the 
program treat the percentage of  the i r  an i mals actu a l ly  found in  the  f ie ld  study .  The base 
acceptance l evel of 50% is  taken by cou nti n g  a l l  h i g h  acceptance farmers i n  the popu lat ion  
(40%) and add ing  1 0% adjustment .  Th is  takes account  of the  fact that some farmers and 
e specia l ly v i l l age  headmen  fo l lowed the recommended program but p u rchased the i r  d rugs 
f rom other  s o u rces, such as the DLO.  l t  a lso adjusts for the  fact that the study group was not  
a random sample  of  the p o p u l at ion ,  but  a se lected sample of h igh and l ow adopt ion areas. 
Assum in g  that  the mean acceptance level for the program across al l  keymen is  l ike ly  to be 
better than m idway between low and h i g h  adopt ion ,  i t  was cons idered that 50% acceptance 
was probably a balanced assessment of the current  level  of use of the program in the six 
p rovin ces. H owever even if the true acceptance l evel is  only 40%, the net benefit of the 
program across the six provi nces i s  sti l l  $26 .9 1  m i l l i on ,  so  the diffe rence makes no d ifference 
t o  the overal l  assessment of the progra m .  lt is  c lear ly a h igh ly  beneficial  pro g ram for 
part ic ipat i ng  farmers, and for the comm u n ity in the provin ces as a who le ,  espec ia l ly  s i nce 
t h e  cost is  extremely low. 

P ossi ble economic benefits of the program for the com m u n ity by Increas i ng the 
percentage of farme rs who use the program 

The a nalysis was carr ied out for the  six study prov inces, to extend  the bas e l i n e  result  
for the current  l evel of use of  the program to est imat e  the benefit of a n  i ncrease in the 
p e rcentage of farmers in the provinces who use the  p ro g ram, ass u m i n g  new p art ic ipants 
would  treat t h e  same proport ion  of the i r  a n imals as exist i n g  users.  The net benef i t  fo r the 
commun ity of  the six p rovin ce s  wou ld  i ncrease from US $33 .64 m .  to $40.35 m .  for 60% us ing  
t h e  progra m,  $43.68 m. for 6 5% use  (a l l  areas us ing  i t  a t  the present h igh  adopt ion  l eve l ) , 
a n d  $53.07  m .  if 80% acceptan ce is ach ieved . Tab le  7 . 1  s h ows the  costs and  benefits of the 
program under these various  assumpt ions.  
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Tab l e  7 . 1  Benefit of The Base P rogram and Raised Farmer Acceptance 

G ross Benefits Percentage acceptance No.  of farms 
by farmers 

50% 60% 65% 8 0 %  

M a hasarakam 48 1 3280 5 775936 6257274 7701 248 67 1 64 
S u ri n  75 73442 9088 1 30 9845474 1 2 1 1 7507  1 05679 
Khon Kaen 780241 0 9362892 1 0 1 43 1 33 1 2483856 1 08874 
Loei 2907432 348891 9  3 779662 4651 8 9 1  40570 
U d o rn 6600022 7 920026 8 580028 1 0560034 92096 
Kalas in  396520 1 4 758242 5 1 54762 634432 2  55330 

Tota l  33661 787 403941 44 43 760323 53858859 46971 3 

C ost of p rogram 

Cost per keyman (Tra in ing  and promot ion)  US$ 1 5  

M K  3270 6540 1 3080 1 30800 
SA 9330 1 8660 3 7320 373200 
KK 4680 9360 1 8 720 1 87200  
LE 2340 4680 9360 93600  
UD 7500 1 5000 30000 300000 
KS 3300 6600 1 3200 1 32000 

Total  1 9620 39240 78480 784800 

N et benefit 

M K  48 1 00 1 0  5769396 62441 84 7570448 
S A  75641 1 2  9069470 98081 54 1 1 74430 7  
K K  7797730 935352 1 0 1 2441 3 1 2296656 
LE 2905092 3484239 3 7 70302 45582 9 1  
U D  6592522 7905026 8550028 1 0260034 
KS 396 1 9 0 1  4751 642 5 1 4 1 562 621 2322 

Total 33642 1 67 40354904 43681 843 53074059 

B e n efit of the P rogram If Participati ng Farmers Treat M ore of Thei r An ima ls  

An analys is was a lso  conducted to consider the  i mp l ications  across the s ix  
p rovinces if i n d ividual farm ers t reated a h i g her proport ion of the i r  an ima ls ,  rather than  
t h e  s imple assu mption that the level of use of the  program by i n d iv idua ls  cannot be 
a ltered, and t h at the on ly  road to  expans ion i s  by  increas i n g  the n u m ber of  farm ers who 
p a rt ic ipate. 

Table 7 . 2  shows the s ituat ion when al l  an imals owned by a part ic i pati n g  tam er are 
treated, and Table 7.3 shows the s ituat ion  when 50% of those at present left untreated 
are treated.  The proport ion of  an imals p reviously untreated varies g reatly between 
b uffalo  and catt le ,  and betwee n  calves and  adu lts i n  each species,  so  for each of these 
categories the number  treated for Table 7.3 is  the mid-po int between the n u m ber 
c urrently treated and the n u m ber owned. 
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Table 7.2.  Benefit of  the Program if Al l  E l ig ib le  An imals  are Treated 

Gross B e n efits Perc entage acce ptance No. of farms 
by farmers 

50% 60% 65% 80% 

Mahasarakam 1 06 1 4784 1 2737740 1 37992 1 9  1 6983654 6 7 1 64 
Suri n  1 67 0 1 800 20042 1 6 1  2 1 7 1 2341 26722881 1 05679 
Khan Kae n  1 7206 747 20648097  223687 7 1  27530795 1 98874 
Loei  6 41 1 795 7694 1 54 8335333 1 0258871 40570 
Udorn 1 45 5 5 1 06 1 7466 1 2 7  1 8921 637 232881 69 92096 
Kalas in 8 744506 1 0493407 1 1 367857 1 3991 209 55330 

Total 74234737 89081 68 5  96505 1 59 1 1 9000000 469 7 1 3 

Cost of p rogram 

Cost per k eyman (Trai n ing  and p romot ion)  U S$ 1 5  

M K  3270 6540 1 3080 1 30800 
SR 9330 1 8660 37320 373 200 
KK 4680 9360 1 8 720 1 8 7200 
LE 2340 4680 9360 93600 
UD  7500 1 500  30000 300000 

Total 1 9620 329240 78480 784800 

N et benefit 

M K  1 06 1 1 5 1 4  1 2731 200  1 37861 39 1 6852854 
S R  1 66 92470 20023 5 0 1  2 1 67502 1 26349681 
KK 1 7202067 206387 3 7  2235005 1 27343595 
LE 6409455 7689474 8325973 1 0 1 65271 
UD 1 4547606 1 7451 1 2 7 1 8891 637 22988 1 69 
KS 8 74 1 206 1 048680 7  1 1 3546 5 7  1 3859209 

Total 7421 5 1 1 7  89042445 96426679 1 1 8000000 
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Table 7.3  Benefit of  the Program If 50% More E l igible Animals  Treated 

G ross Benefits Percentag e  acceptan ce No .  of farms 
by farmers 

50% 60% 65% 80% 

M ahasarakam 7661 547 91 93857 9 96001 2 1 2258476 6 7 1 64 
S urin 1 2055039 1 4466047 1 56 7 1 551  1 9288063 1 05679 
Khon Kaen 1 241 9500 1 4903400 1 6 1 45350 1 98 7 1 200 1 08874 
Loei  46279 1 0 5553493 6 0 1 6284 7404657 40570 
Udorn 1 0505596 1 26067 1 6  1 3657275 1 6808954 92096 
Kalas in  631 1 6 1 7  7573940 8205 1 02 1 0098587 55330 

Total 5358 1 2 1 0 64297452 69655573 85729936 469 7 1 3  

Cost of progra m 

Cost per  keym a n  (Tra i n i n g  and promotion) US$ 1 5  

M K  3 2 7 0  6540 1 3080 1 30800 
S A  9300 1 8661  37320 373200 
KK 4680 9360 1 8 720 1 9 7200 
LE 2340 4680 9360 93600 
U D  7500 1 5000 30000 300000 
KS 3300 6600 1 3200 1 32000 

Total 1 9620 39240 78480 784800 

N et benefit 

M K  76582 7 7  91 8731 7 9946932 1 2 1 2 7676 
S A  1 204570 9  1 4447387 1 5634231  1 89 1 4863 
KK 1 241 4820 1 4894040 1 6 1 26630 1 9684000 
LE 4625570 554881 3 6006924 731 1 057 
UD 1 0498096 1 2591 7 1 6 1 3627275 1 6508954 
KS 63083 1 7 7567340 8 1 9 1 902 9966587 

Total 5356 1 59 0  6425821 2 6 9577093 84945136 

lt is  n otable from Tables 7 .2 and 7 .3  that the benefit to  the  com m u n ity from 
i n creas i n g  the percentage of an imals treated by each current "h igh  acceptance"  farmer 
is  greater than the ben efit from increas i n g  part ic ipat ion rate, altho u g h  both are h i gh ly  
p rofitable.  Th is  assumes t h at there is no  d i rect cost i nvolved for add i t iona l  promot ion ,  
s i nce these farmers a l ready use the p ro g ram,  but  even if some costs are i nvolved for 
the Governm e nt, it is  sti l l  very worthwh i l e  to i ncrease d rug useage by current h i g h  
acceptance farmers.  For example ,  the  benefit i n  Table 7 . 2  and i n  Table 7.3 at 50% 
acceptance is larger than  the benefit i n  Table 7 . 1  at 80% acceptance,  with on ly  the  
current n u m be r  of  an imal s  treated per  h igh  acceptance farmer. 
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Table  7.4 Benefit of  Program for Province 

G ross B e nefits Percentage acceptance No.  of  farms 
by farm ers 

50% 60% 65% 80% 

Mahasarakam 7 2 1 6 1 32 8659358 9380971  1 1 5458 1 0  67 1 64 
Surin  1 30551 94 1 5666233 1 6971 752 208883 1 0  1 05679 
Khon Kaen 1 0823538 1 2988245 1 4070599 1 73 1 7661 1 08874 
Loei  23248 8 7  2789865 3022353 3 7 1 9820 40570 
Udorn 1 09552 1 3  1 3 1 46256 1 4241 777  1 75 28342 92096 
Kalas in  5 1 1 43 7 1  6 1 37245 6648682 8 1 82993 55330 

Total 49489335 59387202 64336 1 35 79 1 82936 469 7 1 3  

Cost of p rogram 

Cost per k eyman (Tra i n i n g  and promotion) U S$ 1 5  

M K  3 2 7 0  6540 1 3080 1 30800 
SR 9330 1 8660 37320 3 73200 
KK 4680 9360 1 8720 1 87200 
LE 2340 4680 9360 93600 
U D  7 5 0 0  1 5000 30000 3 00000 
KS 3300 6600 1 3200 1 32000 

Total 1 96 2 0  39240 78480 7 84800 

Net benefit  

MK 721 2862  865281 8 9367891  1 1 4 1 501 0 
SR 1 3045864 1 5647573 1 6934432 2 0 5 1 5 1 1 0  
KK 1 58 1 8858 1 2978885 1 405 1 879 1 7 1 3046 1 
LE 2322547 2785 1 85 301 2993 3626220 
U D  1 0947 7 1 3 1 3 1 3 1 256 1 42 1 1 777  1 72 28342 
KS 5 1 1 1 07 1  6 1 30645 6635482 8 050993 

Total 494697 1 5 59347962 64257655 78398 1 36 

Table 7 .4 shows t h e  resu lts fo r the  special case where the  d ata used for the  
analysis i s  that for the d i ffe rence between  actual  h i g h  acceptance and  low acceptance 
farme rs i n  the  f ie ld study.  In  other  words ,  it calcu lates the  benefit of  add it ional  farmers 
beco m i n g  h i g h  acceptance farmers, with the  exact p roduction results ach ieved by each 
acceptance g roup, before any correct ions were made to them in  C hapter 6 for  t h e  
analysis d escribed i n  Tables 7 . 1  t o  7 .3. A s  exp la ined i n  Chapter 6 ,  i n  order  t o  avo id  
gvi n g  credit  to  the paras ite contro l p rogram fo r d ifferences wh ich  were rea l l y  
d iffe rences between farme rs rather than the  effect of the  program,  the  f ie ld  resu lts have 
been adjusted.  However  t h e  f igures i n  Table 7.4 are  of  some interest as an i nd icat ion  
of  overal l  d ifferences i n  productivity between the two g roups of  farmers. They must n ot 
however be used to represent the specif ic benefits d u e  to the pro g ram.  
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CHAPTER E IGHT 

GENERAL DI SCUSSION 

INTRODUCTION 

There have been very few previous studies of the adoption of an imal health programs by Asian 
villag e 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 p rogram and guidance for those who may wish to undertake s imi lar 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 vi llage farmers to d isease control 
programs. lt 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 variat ion was purely conjecture. The study was therefore designed to evaluate these 
factors within a des ign which was feasible to carry out under Thai conditions. The practical problems 
of travel costs and d ifficulty of establishing a sampl ing frame dictated that a statistically val id sample 
of an entire province was not practical to achieve, and that it would be necessary to adopt a cluster 
sampl ing approach to make it feas ible to complete successfu lly the three stages of sample selection, 
identification of members of the sample, and interv iewing of these people. 

lt was therefore decided to forego the abil ity to d irectly 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 h igh levels of drug sales (termed "h igh 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. With in 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 
with in  a keyman area would turn out to be completely random, or patchy depending on social 
l inkages, or l inearly dependent on d istance from the keyman, which would imply that effort expended 
and travel difficu lty 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 vil lages was undertaken in four keyman areas in Mahasarakam province, as described 
in Chapter 3 and Appendix 4. The results from this investigation showed that d istance 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 th is, 
the design was simpl ified for Phase 2 so that 2 farmers and a vi l lage 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 vil lage less than 2 km from the keyman's village, and a village more than 2 km away. 
These locations were chosen in the l ight of Phase 1 findings, on the grounds that 2 km was beyond 
what could be conside red easy travell ing distance for the keyman under local conditions, and would 
require a special effort by the keyman if he were to reach a reasonable audience with in  such a distant 
vi l lage. 

This geographical sampl ing plan was a s imple 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 wou ld  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. 

With in each vi l lage two farmers and the headman were interviewed. This is a smal l  sample, 
but it was considered preferable to replicate the sampl ing over more areas rather than to increase the 
sample size within each vi l lage, since it was unnecessary to d raw any conclusions about a vi l lage, but 
merely about a category of vi l lage, e.g.  low adoption areas, more than 2 km from keyman vi l lage. The 
study resu lts 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 sampl ing 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 del iberately 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 fol low proper sampl ing 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 al l  
chosen farmers in high adoption areas being users of the program. There were no resu lts 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 particu larly 
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 especial ly l ikely 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 pol ite 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 cou ld  evidence to support this be found .  Further, wherever answers to different 
questions provided opportun ities for cross-checking, resu lts were consistent. The financial data was 
consistent both within the answers provided by single farmers, and across groups of simi lar 
individuals. As one simple example, it was expected that keymen would probably understate their 
income from working as a keyman, since they might fee l  that the survey provided an opportunity to 
increase payments. Questions were therefore asked which cou ld permit cross-checking of this data, 
and it was in fact found that the keymen had overall mi ld ly 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 Eng lish, then had to be translated 
into Thai in a form which e nsured 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 
vi l lages. After the 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 Engl ish for e ntry into the database program used for 
analysis. To simplify this p rocess, 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 i nterpretation, 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 l imited reading abil ity, about their level of knowledge concerning parasites, their 
epidemiology and contro l .  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 fol low up 
with additional questions concerning the significance of the particu lar parasite. This group of 
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questions created no  difficulty, and the answers produced consistent and sensible results when 
col lated over the whole sample. Even more difficult was to find out from farmers whether they 
understood the concept of subclin ical parasitism and the nature of subcl inical d isease on growth and 
production by thei r  animals, plus the resultant need to treat animals for parasitism in  the absence of 
cl inical signs. These questions (principally 66 to 73) produced some inconsistency in  results due to 
farme rs not understanding the purpose of the question, but the resu lts were more interpretable than 
might have been expected. lt can be concluded that it is quite practical to carry out this kind of survey 
in a vi l lage population provided the questions are very carefu l ly thought out first and pre-tested. 
However l imits are reached where the interviewee has no concept of the point bein g  sought by the 
questioner, and may g ive 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. 

lt is 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 vil lage agricu lture. 

FARMING ACTIVITIES 

The "average" farming fami ly studied in the vi l lages 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 catt le ,  taking into accou nt fami l ies who are involved in farming but do not 
own the particular species. Considering only fami l ies who actually own animals of a particular species, 
the number of buffalo owned by such a family 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 vi l lage 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 vi l lage of families who are not engaged in farming at a l l ,  o r  the fact that the 
farmers studied owned more than the average number of animals, or more l ikely a combination of the 
two. 

There was a mean of 1 21 famil ies per vi l lage in those studied. The average vi l lage contained 
638 people, 1 8 1 buffalo and 86 cattle. The vil lage population of both buffalo and cattle had remained 
virtual ly static from a year earlier, both across the entire sample and within each province studied. 

Virtually a l l  farmers in the sample considered rice-growing to be their principal activity, 
supplemented by g rowing other crops and raising l ivestock. Overal l ,  cropping produced 71 .3% of 
farm income, l ivestock 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 
f igure provided by Prapertchob et al (1 983) , without any adjustment for inflation.  Interesti ng ly, 
however, the proportion obtained from cropping and livestock have remained almost constant, si nce 
Prapertchob et al ( 1 983) found that 69% of agricultural income came from crops and 31 o/o from 
ani mals. This income data excludes food produced purely for fami ly consumption .  Rice is produced 
principally for home consumption,  with only the surplus beyond family needs being sold. Some 
fami l ies 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 othe r  crops, almost al l 
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 l ikely to come through 
improvement i n  farm income in  the short term, rather than through substitution of off-farm 
employment. Opportunities for such employment are as l imited 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 fou r  percent of farmers raise livestock for income. Within the l ivestock component of 
income (6720 baht, US$269), 60% came from buffalo trading,  28% from cattle  trading ,  and 1 2% from 
trading in other  l ivestock. This last item comprises mainly pigs and horses, s ince 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 fami ly welfare in 
comparison with that of buffalo and cattle. Cash costs of livestock production a re smal l ,  the most 
important single expenditure being rope for nose ropes to l ead 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 
1 1 0  baht (US$4.4) , so it should be noted that even at a minimal cost of 7 to 1 1  baht per dose, a farmer 
cou ld  very easily double his total expenditure on animal care by fol l owing the recommendations of 
the parasite control program. Although the costs would sti ll be very low, they do represent a major 
chan ge 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 progra m  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 h i red buffalo in the last year -mostly either because they owned 
no buffalo (47%) o r  did not have enough buffalo capable of working (34%). Buffalo were usually h i red 
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 buyi n g  a buffalo at 1 2  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 B UFFALO AN D CATTLE 

There was good agreement between farmers and keymen about the health problems of 
greatest importance in their animals. In calves, the most important d isease in the eyes of the farmers 
was internal paras itism, both as a cause of death and as a cause of non-fatal disease. Malnutrition  
was second in both categories of  d isease, and non-specific diarrhoea was third.  Some of  this 
d iarrhoea may be due to parasitism ,  but the remai nder is presumably mainly due to bacterial, viral and 
protozoal diseases. The causes of these d iarrhoeas deserves further investigation,  since simple 
treatments may wel l  reduce the syndrome considerably. Farmers provided a nu mber of other 
diseases as causes of death, but no other s ingle disease was mentioned commonly. Among non­
fatal d iseases, depression due to u n identified cause and skin disease were the other cond itions 
mentioned commonly. 

Thus farmers agree with the veterinary service (Bhannasiri ,  1 970; Rufener, 1 97 1 )  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 d iarrhoea 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 l iver fl uke) 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 d isease was the most commonly mentioned non­
fatal d isease 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 
d isease 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 h im,  so  
there is scope for  expansion of  the  Basic Animal Health Service i nto other  d iseases, 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 vi l lages 
had become aware of the program, u nderstood how to take advantage of it , and in  practice did fol low 
its recommendations. This could of course not be asked d i rectly, so a series of questions was asked 
to clarify these points for each farme r. The information obtained was then combined into a measure 
called "program acceptance". Low acceptance farmers did not know about or understand the 
pro g ram, and did not know of the keyman or  his role. Medium acceptance farmers understood e ither  
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the p rogram 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 prior to 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 d iffered greatly between high and low 
adoption areas, with 64% of farmers in high adoption areas being  in this category but only 1 6% 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. lt would 
appear that a significant proportion of interviewees treated their animals with effective drugs, but 
obtai ned 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 e ithe r  one or three years in the areas 
stud ied, the levels of use of the control procedures must be regarded as quite exceptional. lt would 
normally be expected in a developed country that adoption of any innovation similar in nature to the 
parasite control program would occu r  gradually over about ten years, with quite slow acceptance over 
the f i rst three years and rapid growth from about years three to e ight (Rogers and Shoemaker, 1 971  ) .  
I n  these villages the barriers to adoption which exist in a developed country will a l l  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 d ifficulties, lower levels of official 
veterinary services to support the vi l lage 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. 

FAR MER K NOWLEDGE CONCERNING PARASITISM 

Despite the difficulties involved in formulating su itable questions on this issue, the responses 
from farmers were very informative. lt is clear that the farmers are very careful observers and are well 
aware of matters where observation alone can provide the necessary information. Thus a h igh 
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 th ree was located. This knowledge 
was not influenced noticeably by the operation of the 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 e nvironment. 

In sharp contrast, basic knowledge of the epidemiology of the parasites was very l imited -
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 1 0% could accurately answer this question. The level of knowled ge 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 1 2.3% for farmers in 
h igh  adoption keyman areas, and only 1 .7% in  low adoption areas. Moreover level of knowledge 
depended heavily on distance from the keyman's vil lage, and the fal l-off in percent of farmers able to 
explain epidemiological points with distance from the keyman's vi l lage 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 s l ightly higher percentage of h igh acceptance farmers accurately 
describing the effects than mediu m  and low acceptance farmers .  Ninety one percent of farmers 
bel ieved that they could recognize parasitised animals by their c l in ical 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 surpris ing 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 s ignificant. 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 an imals 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 
(1 2%) 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 worthwhi le 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 1 6% of medium 
acceptance and 1 7% of low acceptance farmers. 

Overall it would appear that understanding of the epidemiology of parasitism and of the 
universal distribution of parasites is sti ll l imited among farmers in the study area, but that h igh 
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 OLD 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 exist ing extension services have not succeeded in establishing 
understanding of parasitism, which farmers agree is the most important d isease problem affecting 
their animals. 

SOURCES OF ADVICE ON D ISEASE TR EATMENT 

Enquiries were also made on the action which farmers would have taken five years earlier if 
one of their animals had become i l l ,  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 vil lage, 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 particu lar 
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. lt is always difficult to ask someone what they "would have done five 
years ago" if faced with a particular problem, but the i r  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 1 0% to 85%, while for 
low acceptance farmers it has gone from 1 6% to 56%. Low acceptance farmers were more likely to 
go to a chemist for advice both five years ago (22%) and now (1 9%), 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. 

Overal l ,  farmers views as expressed to the interviewer show a marked change over five years ­
from predominant use of traditional treatment methods based on information obtained with in the 

village to predominant use of advice from the official veterinary service, including its vil lage 
representative, the keyman. There is now a much better foundation to build animal health programs 
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in  the vi l lage, 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 sou rce of information about parasite control to farmers. The keyman has 
been more effective in this role.  

l t  would seem worthwhi le to encourage DLO's to work in  close cooperation with keymen in 
p roviding 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 vi l lagers .  This wil l 
be a much more effective use of their time and will provide a g reater benefit to the vi l lage farmers. 
Consideration  should also be given to involving local chemists in disease control by providing train ing 
to them in the epidemiology and control of parasitism, i f  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 vi l lage 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 di rect to 
the DLO. This probably reflects the fact that the headman is more l ikely to know the DLO, and also 
the fact that drugs may be available from him on better terms than they are from the keyman. lt may 
be desirable to strengthen the l inks between the headman and the keyman, so that the headman can 
be fully supportive of the work of the keyman. This issue requi res investigation as part of the review 
of the admin istration 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 head men were over-represented in the sample of farmers because 
of the sampl ing plan chosen, the figures for "high acceptance" farmers are biased low by the 
headmen bypassing the keyman in obtaining their drugs. P rogram adoption is therefore h igher in 
real ity 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 thei r area in fulfi l l ing his responsibil ities. High acceptance farmers were clearly much more 
aware of the keyman's activities than were medium acceptance farmers, even though they both l ived 
in the same vil lage. For example, 90% of high acceptance farmers said the keyman had talked to 
other people in their vil lage about the program, whereas the f igure for medium acceptance farmers 
was only 50%. Among high acceptance farmers 79% believed the keyman gave good advice and 84% 
fol lowed his advice, but the fig ures for medium acceptance farmers were 1 4% and 3% respectively. 
Low acceptance farmers, of cou rse, 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 il l . 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 
qu ite com monly pay for drugs with rice or similar bartered goods rather than cash) .  Medium 
acceptance farmers were much more likely than high acceptance farmers to 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 suppl ies. Among these, difficulty of contact 
between the farmer and the keyman (due main ly 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 regard less of whether they l ived in the 
same vi l lage 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 l iving  in the same vi l lage as a low adoption keyman knew about the p rogram 
and 83% knew of the keyman as the local representative of the program, the figures dropped 
dramatical ly as distance from the keyman's vi l lage increased. Less than 20% of farmers in vi l l ages 
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 vi l lage 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 rat io was similar for other measures of keyman activity. 

With regard to drug purchases, the high adoption keyman had sold drugs to 64% of 
respondents in their areas, compared with 1 6% 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 h igh adoption areas were able to restate the same instructions orig inally 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 of the keyman, whereas only 1 4% 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 
1 1 % 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 obtain ing supplies compared with their counterparts in high adoption areas. The 
accuracy with which the program recommendations concerning time of admin istration and dose rates 
of drugs were fol lowed by farmers in the two types of areas was also analysed, for those farmers who 
had treated animals during the previous year. Accuracy was simi lar between h igh and low adoption 
areas for farmers in the same vil lage as the keyman, but fell off rapidly with increasing distance from 
the keyman's vil lage in low adoption areas. In high adoption areas there was no clear trend to lower 
accuracy in more d istant vi l lages. 

The explanation of these marked differences in the effectiveness of the d ifferent keymen was 
largely given by the keymen themselves in their interviews. Whereas 1 00% of h igh adoption keymen 
repo rted visiting other  vil lages and had visited an average of 8 vil lages during the previous year, only 
25% of low adoption keymen had visited other vil lages and the mean number of vi l lages visited was 
one. Similarly, h igh 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 vil lage meetings 
and di rectly with individual farmers, especially in the more distant vil lages of their area, although they 
had also made more use of posters to promote the program. 

High adoption keymen were also more l ikely 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 train ing 
course was much higher among high adoption keymen,  with 1 00% of them able to accurately answer 
fou r  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 l ikely to see negative attitudes to the program 
among farmers in their own and other vi llages, and to see farmers as disinterested in the program. 
High adoption keyman 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 h igh acceptance farmers. The keyman was clearly the major influence on this 
change of practice, whereas for medium acceptance farmers the keyman and the D LO were equally 
influential. The keyman could not influence low acceptance farmers since they did not know of h is 
work. 

VIEWS OF THE KEYMAN ON THE .P ROGRAM 

The 1 6  keymen studied appeared to be typical farmers in most respects, although they were 
clearly people who were heavily involved in commun ity affairs since they acted as representatives of 
various other official programs in the vi llage. As d iscussed 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 determi ned the extent to which 
the program was adopted by farmers. Other factors which had been thought m ight 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 avai lable 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 unwi l l ing  to change their practices or pay for drugs. 

What is particularly notable in the findings concern ing the keymen however is the amount of 
work they were wi l l ing to do for the program for a very small income. They receive 1 3% 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 i ncome of 1 26 baht (US$5) . An analysis of 
actual drug sales shows that these figures if anything s l ightly overestimate actual income, because 
the i ncome for high adoption keymen calculated by this method comes to 6 1 2 baht (US$24.5) , whi le 
the equivalent figure for low adoption keymen is 24 baht (US$1 ) .  Across the sample of keymen, their 
drug sales account for 2 . 1 % of income. lt is quite remarkable that high adoption keymen are wi l l ing 
to spend 38 days per year to earn such a smal l amount, even before su btracting costs such as 
motorcycle travel expenses. lt would appear that keymen are acting more out of a sense of 
responsibi l ity 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 i ncreased (and some have increased it 
s l ightly) .  

They have to cope with various complaints where animal deaths are attributed to the use of 
program drugs, although most of these are l ikely 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. l t  would appear best for 
the DLO to i nvestigate such complaints, and for DLOs to have access to methods of resolving such 
conflicts so that they do not harm the overal l  success of the program. 

From the viewpoint of the keyman, the program appears to operate smooth ly at the local leve l ,  
and they had few complaints. H igh adoption keymen would l ike 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 al ready large 
variation in the number of animals under the care of a s ingle keyman, as distinct from the number of 
farmers. lt appears that keyman density should be increased, and that the increase should be 
greatest in areas of high l ivestock density. 

PROGRAM PUBLICITY 

lt is clear that the single most effective form of promotion for the program is the keyman 
himself, if he is active in visiting vil lages and undertaking education programs. The second most 
effective publ icity mechanism is the use of posters on display in the vil lages. 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 fol low-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 i nterest in the program. An increase in the 
density of keyman would provide the most powerful method of further increasing publicity, together 
with an expanded refresher training program to ensure that a l l  keymen are g iving accurate advice and 
are prompted to continue their program efforts. 

BENEFITS OF THE PROGRAM TO THE INDIVIDUAL FAR MER 

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 d ied. 
This Is supported by evidence on death rates, which show that low acceptance farmers lost 32% of 
buffalo calves and 1 9% of cattle calves with i n  the fi rst twelve months of life, whereas the comparable 



1 56 

figures for h igh acceptance farmers were 1 9% and 7%. 

Among adult animals treated for liver fluke, virtually all show improved condition and body 
weight gain. About 20% considered that thei r  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 rel ied 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 1 81 1  baht (US$72.4) in low adoption areas and 1 1 1 2 
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$1 82.21 , with treated animals being valued at 
US$270.82, an increase of 49%. 

The birth rate of calves was also d ifferent between high and low adoption farmers, be ing 56% 
for buffalo and 61 o/o for cattle among high acceptance farmers, compared with 41 o/o and 52% among 
low acceptance farmers. Both liver fluke (Hope-Cawdery, 1 9 76) and gastrointestinal nematodes 
(Murray et al, 1 97 1 )  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 d ifference may 
therefore be attributed at least i n  part to the effect of treatment, although it is not possible to remove 
the effect of h igh acceptance farmers also adopting other beneficial practices. To make the economic 
analysis as conservative as possible, this benefit has been d isregarded 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 l ikely to be much larger than the calcu lated 
f igures. 

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$1 52 and that to a cattle-owning 
farmer is US$1 5 1 .  Since 88% of farmers keep buffalo and 32% keep cattle, the benefit to the 
"average" farmer in the study wil l  be approximately $1 70. 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 reliabil ity of the results, because the margin of 
profit is so large that no likely error in any of the components of the analysis would el iminate the profit. 

Even when the difference in calving rate is removed from the analysis and the difference in 
herd size at the beginn ing of the year is el iminated by using a mean herd size,  the benefit remains 
virtually unchanged. 

In  a further analysis, a l l  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 t ime 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 assu mptions is lower, but sti l l  provides an 
enormous return on investment. For an investment of $0.69, the farmer gains a net return of $1 03 
from buffalo and $40 from cattle, $1 43 in total. The benefit-cost ratio of this is 209: 1 ,  with a 20,000% 
return on investment under these very conservative assumptio ns! 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 vil lage 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 keyman 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 e l igible 
an imals. A higher proportion of buffalo than cattle receive treatment, so if all eligible animals are 
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treated the benefit for the farmer's buffalo herd rises from $1 03 to $191 , while for the cattle herd the 
increase is from $40 to $1 24. Thus the total benefit to the typical farmer would then become $31 5. 
If on ly 50% of the el ig ible but untreated animals are treated the respective incomes from buffalo and 

cattle are $1 46 and $82, making a total of $228. 

These figu res appear large, and of course will only be obtained as cash if the farmer sells the 
anim als (which he m ay well not want to do immediately in many cases) . Nevertheless, they are based 
dire ctly on measurement from the surveyed farmers, plus fig ures they gave derived from actual 
experience, and even if the gain is not turned into cash it will represent an increase in the l ivestock 
inventory (number of animals multiplied by value) of the owner, which amou nts to an increase in 
"animal bank" hold ings, often p referred by such farmers over cash. 

BENEFIT OF THE PROGRAM TO THE STUDY REGION 

Implementation of  the program incurs costs for  train ing of  keymen and promotion of  the 
program, and for the costs of d istributing the d rugs and maintain ing the revolvin g  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 p rovinces included in the study, the cost per keyman 
was estimated at U S$1 5. The cost of providing drugs and maintain ing the revolvin g  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 commun ity 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 find ings or from official 
statistics and OLD records. Although the farmers interviewed d id not represent a random sample of 
the population, they do provide an accurate comparison of areas with h igh  or low program 
effectiveness, and the demog raphic data on matters such as numbers of animals owned should be 
an adequate approximation to the true fi gure since the sample s ize 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 mi llion . 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 d rugs for treatment of thei r  animals from their local 
keyman in the year prior to the survey, and that additional farmers (and especially vil lage 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 1 0%. In addit ion, 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 fig ures are therefore based on a mean of the two extremes rather than 
a mean for the population overal l .  Most keyman areas of course will lie between these two extremes, 
and it is l ikely that the majority will fall above the m idpoint 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 mil l ion, still a very large return on the investment. 

In Chapter 5 various possible ways of further improvin g  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. 

lt 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 keyman and hence the competition among them ,  by improving  their 
m otivation through  raising the return they get for their efforts, and by increas ing 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 d ifficult 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 train ing costs for 
additional keymen to halve in each case the number of vil lages covered by a s ingle keyman, and 
would also pay for extra promotional effort beyond that already in place. lt was considered un likely 
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 qu ite 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 comm unity from the 
program continues increasing as acceptance rate rises, to a maximum of $53.1  mi l l ion at 80% 
acceptance. The benefits are so large that the cost of achieving them is of very minor importance in 
determining the return. lt 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 wil l  have negl ig ible effect on the outcome. Formal sensitivity analysis was therefore not 
conducted on the resu lts, 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. lt should also be much easier 
to achieve. Even if a substantial cost for achieving this improvement is included, the results will stil l 
be simi lar. The goal of spreading the benefit as wid ely 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 keyman should be encouraged to work more intensively with 
thei r 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 mil l ion to $1 1 8  mil l ion, for a total investment 
of approximately $1 m i l l ion, shared about equally by the farmers and the Government. This clearly 
is h ighly beneficial to the community of the region, yet requires far smaller publ ic expenditure than 
most development programs. The calculated figures also exclude a number of the l ikely 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 d isease control are unusually large, and that this 
is p articularly true in d eveloping countries where there is serious under-investment in animal d isease 
control, compared with the importance of animals in the farming system (EII is and James, 1 979a; 
Morris and Meek, 1 980; Morris, 1 984c). Morris (1 986b) has analysed the reasons for this very high 
return ,  and has shown that it is due principally to the fact that d iseases alter the efficiency with which 
animals convert feed i nto useable products and services (such as draught power) , so that control l ing 
d isease wil l  common ly increase the efficiency with which a variety of other resources are used. 
Hence the measured profitability of d isease control will be high. While there have been various 
studies which have shown high benefits to the national economy from animal d isease control 
programs, this study is somewhat unusual in that all of the basic data used has been derived directly 
from vi l lage 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. With in 
as l ittle as one year after its introduction, there had been a major change in the approach used to 
parasite control by vil lage farmers, achieving an average of 40% of farmers across the entire sample 
usi n g  the services of the vil lage keyman and treating animals in  their herds. In areas with h ighly 
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 vi l lage 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 tech nical train ing 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, 1 971 ) .  

Yet the general view is that changes in practices are m uch more difficult to achieve in  a 
trad itional and very culturally stable community such as that of north-east Thai land. 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 vil lage farmer. lt 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 (1 978) state "The analysis of 
bovine production in [a particular vi l lage in north-east Thai land] 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 vil lages wil l depend on changes in both crop technology and 
bovine production technology. Changes in only one area are not l ikely to be enough."  They later go 
on to draw various conclusions, including one that "Communal grazing also makes investment in 
improved animal health measu res 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 control l ing 
parasitism and hence saving animals which would otherwise have died may cause subsequent feed 
shortages, potentially el iminatin g  much of the benefit of the parasite control program. 

In  seeking  to introduce an innovation to village farmers in north-east Thai land, 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 d ifferences in cultural practices with 
regard to animals (De Boer and Welsch, 1 978; Falvey, 1 979) , and an innovation which is well-accepted 
in a particular form in one area m ay need to be adjusted in a nearby area, and certainly in a different 
country. lt 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 (1 980), if the program is to be successful it must pass al l of the 
fol lowing tests: 

1 .  Supply The drugs must be readily avai lable 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 farme r  m ust understand how and when to administer  the drugs. 

4. Physical response The farmer must expect a substantial improvement in  his animals as a resu lt of 
treatment, which wil l  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 j ustify spending part of the 
farmer's l imited cash income on treatment. 
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6. Risk The farmer m ust 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 
fol lowed the currently recommended program for parasite control. The most important reasons for 
this were: 

1 .  Supply problems - it was difficult for farmers to obtain su itable anthelmintics in  a form that was 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 l imited supplies of su itable drugs, he 
could not cope with d emands of all the vil lagers 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 
of the program, because he could provid e  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 farme r, with the visible support of the staff of the OLD. Moreover, 
its benefits were demonstrated through showing the results of treatin g  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 vil lage 
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, 
s ince on ly 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 appl icable 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 I MPROVEMENT 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 wou ld  substantially raise farmer use of the program by making the 
keyman more visible and available within each vil lage. The density of keymen should depend to 
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some extent on livestock density, but d istance from the keyman's vi l lage to the furthest vil lage 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 wil l mean a larger volume of drugs in the distribution pipeline, 
mainly s itting 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 OLD does not have a good way 
of solving  the problem of inactive keymen. lt has been shown that the payment obtained by keymen 
per u n it 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 qu ite 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 el iminating poor 
keymen from the program, the introduction of a more commercial system of d istribution involving 
payment for drug on delivery would discourage poorly effective keymen from continuing,  although a 
chan ge 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 l imited 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 m ade bankrupt by the stocks held by ineffective keymen. 

An important step in the further development of the program wi ll 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 di rect the attention of farmers to f inding their keyman and using  his services. Program posters 
are a very cheap but effective way of increasing farmer recognition of the program. Other possibi l ities 
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 
admin istration and oversight of the p rogram needs to be improved if the program is to become 
permanently establ ished, and the proposals outl ined in Chapter 5 would resolve most of the important 
difficu lties seen at present. Consideration should also be given to the possibil ity 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. 

Final ly, it wil l  be essential to regularly reassess the technical components of the program, to 
ensure that they are consistent with the best avai lable knowledge. For example, Roberts (1 988, 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 s ingle treatment is cheaper and 
considerably more effective than treatment with piperazine and thiabendazole. This finding wil l  need 
to be evaluated under Thai conditions to test whether the change should be made. 

ANIMAL H EALTH PROGRAMS IN THE CONTEXT OF REGIONAL DEVELOPMENT 

Using the method of economic assessment adopted in  this study, the program has very major 
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benefits to vi l lage 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. lt must therefore be recognized that one possible outcome of the program 
might be an imbalance between increased l ivestock numbers and l imited 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 d raught and food.  As discussed earlier, since parasitism decreases the efficiency of feed 
conversion ,  i mproved 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 l ivestock 
production in the area whi le imposing the s mallest possible demands for additional feed. 

Nevertheless, if the program is successful on a large scale it wi l l  impose a demand for 
additional feed and for improvements in othe r  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 ach ieved by maintaining a high calf mortality rate rather than 
(for example) by modifying reproductive management to achieve an equal number of calves at 1 2  
months from a smaller breeding base. 

In the circumstances of north-east Thai land, 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 fol low appropriate management strategies, rather than simply 
implementin g  the parasite control program and leaving farmers to cope with whatever problems arise 
from improved calf survival and adult condition. lt may even be that improved condition in adult 
animals wil l al low a change of policy by farmers so that they get higher calving rates and can reduce 
their breeding  herd, movi ng 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 (1 978) have shown that 
many vi l lages have such deficits. 

lt 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 vi l lage, then promoted to the farmers through the vil lage 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 vil lage development in north­
east Thai land, and probably in other regions as wel l .  

EVALUATION OF THE RESEARCH METHOD 

When the study was being designed, it was qu ite unclear how realistic it would be to obtain 
all the information which was considered necessary to achieve the objectives described in Chapter 
3. lt was also unclear what factors were l ikely 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 u nder the difficult travel and communication 
conditions of the area, obtaining access to an unbiased sample of vi l lage farmers, and obtaining 
accurate i nformation 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 vil lage-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 guidel ines for future action, whereas before the study planning had to be based 
largely on g uesswork and volunteered views of people with whom program staff came in contact. 
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lt 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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APP E N DIX 1 

P O P U LATIONS O F  B U FFALO, CATTLE AND P R OGRAM M E  KEYME N  

I N  TH E NORTH EAST R E G I O N  

P rovi n ce Buffa l o  Catt le Key men 

Mahasarakam 1 78068 56599 2 1 8  

Sur in  287674 74746 622  

Khan  Kae n 2 8 1 249 9 1 243 3 1 2  

Loei 489 1 4 36454 1 56 

Udornthan ee 3062 1 4  6 1 431  

Kalas i n  1 84456 48 1 2 1 

Bureerum  1 27292 92329 250 

Chaiyapum 350482 1 295 1 0  1 94 

Korat 257991  261 960 

Mukdahan 7836 7 3685 1 

N akornpan om  1 59477 65737 

N o n g kai 1 70977  27003 

Ro iet 2660 1 1  1 03741 

Sakol nakorn 226855 87882 2 1 4  

S risaket 282889 97059 

Ubon 389528 1 57209 

Yasothorn 1 09 768 40499 

Total 36662 1 4  1 468374 1 966 

Source: The Regional Veterinary Offices 1 987. 



APPEND I X  2 

.FARMER AND V I L LAGE H EADMAN I NTERV I EW QUEST I ONNA I R E  

FARMER I NT E RV I EW QU EST I ONNA I R E 

1 .  

2 .  

3 .  

Q ue s t i o n n a i re number F . . • . • • • •  

D a t e  o f  i n terv i ew 

I n t e rv i e\'ler 

V e r s i o n 1 9  Febru ary 1 98 7 , for Use i n  F i rs t Phase  of S t u dy 

BAS I C  FARM I NG I N FORMAT I ON 

F i r s t  I w o u l d l i ke to  a s k  you some que s t i on s  about  you and  y o u r  fam i l y ,  and 
about  t h e  v i l l ag e . 

4 .  

5 .  

6 .  

7 .  

F a rme r ' s n ame : 

S e x  o f  farmer 

Age  of f armer 

Add re s s :  

' 
I I I f  I I I I f  I f  f I I I f  I f  I I I f  f I f  I I f  I I f  I I I I I I I I 

Ma l e F ema l e 
---- ---

y e a r s 

A s k  q u e s t i o n s  8 and  9 to h e adman , t r a n s fe r  to  farmer qu e s t i on n a i re s  from s ame 
v i l l ag e . 

8 .  

9 .  

How m a ny fam i l i e s  are th ere i n  t h i s v i l l age?  

How m a ny peop l e are  t here i n  t h i s  v i l l ag e ?  

1 0 .  H ow m a ny peop l e ( i nc l ud i ng y o u rs e l f )  ·are  th ere i n  y o u r  fam i l y ? 

1 1 .  W h a t  i s  your  mo s t  i mport ant  farm i ng ac t i v i ty?  ( r i ce ,  c a t t l e ,  e t c . )  

1 2 .  · W h a t  o t h e r  farm i ng act i v i t i e s do  you h av e ?  

I I 00 I I I I I I I I I I I I I I I I I I 

· 1 3 .  I s  f a rm i ng your  ma i n  j ob ,  or  d o  you  h ave  some o t h e r  j ob t h a t  i s  more 
i mp o r t ant  to you ?  ( s hop , e tc . ) 

. . . . . . . .  y e s  • • • • • • • • FIO 



1 4 . I f  y e s , wh a t  i s  ma i n  j ob ?  

- 2 -

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t  I I I I I t  t I I f  t I t  I t  1 f t  

1 5 .  How l a rge a n  area  do  you  h ave  fo r t h e  wh o l e o f  your farm i n g  act i v i ty ?  

. . . . . . . . .  r a  i owned . . . . . . . . .  r a  i r e n t ed 

1 6 .  Do you  u s e  a ny pub l i c  a rea s  fo r r a i s i ng a n i ma l s ?  Yes  . . . . .  No . . . . .  

I f  ye s ,  when  do you  u s e t h e s e  a r e a s  d u r i ng t h e  year?  

I I I I I I I I IJ I I I I I I I I I I I I I I I I I I I I I I I 10 I I I I I I I I I I 0 0 I t  I I I 0 I I t  1 t t f t I t  1 1 t 1 I I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 

1 7 .  W hat  wa s y o u r  an n u � l  i n c ome for  1 986 ( 2 5 2 9 } ?  

B . . . . • . . .  

1 8 .  About  how much  

Buffa l o B . . . . . .  . 

C a t t l e B . . . . . . .  

O t h e r  an i ma l s ( s pec i fy )  B . . . . . . . . from . . . . . . . . . . . . . . . . .  . 

R i c e B . . . . . . .  

C a s s a va  B . . . . . .  . 

K enaf  B . . . . . .  . 

S u g a r  cane  

1'1 a i z e  

B . . . . . • . .  

B . . . . . • •  : 

Other  c ro p s  ( s pec i f.v ) B . • • • • . . .  from . . . . . . . . . . . . . . . . . . . . 

AN I MAL  OWNE RSH I P  

Next  I wou l d  l i ke t o  a s k  s ome que s t i o n s  a bo u t  n umbe r s  o f  buffa l o e s  and  c a t t l e .  

A s k  next two que s t i on s  o f  v i l l age  he adme n onl y ,  tran s fe r  to que s t i onn a i re s  for 
farmer s  from s ame v i l l age . 

1 9 .  How many Buffa l o a n d  C a tt l e a r e  t h ere i n  t h i s  v i l l a g e ?  

buff a 1 o c a t t l e 
���--- -----

2 0 . How many B u ffa l o a nd  C a t t l e were  t here i n  t h e  v i l l age  a y e a r  ago? 

buffa l o c a t t l e 
-----



- 3 -

2 1 . How m a ny buffa l o a nd  c a t t l e d o  you own ? 

bu ffa l o 
------ -----

c a tt l e 

2 2 . What  a re t h e  ag e s  and s e x e s *  o f  each  o f  the  buffa l o and  c a t t l e you 
own ? 
I B= B u ffa l o,C=Ca t t l e ! Age { ye.a r s/mon t h s ) I S ex* 
I I I I 

1 . . . . . . . . .  I . . . . . . . . . .  · . . .  · . .  · . I . · · . . .  · . . . . · . . . . .  · . I . . . . . . . . .  I 
I 

I 
I I 

2 . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I 
I I I 

3 . . '  . . . . . . .  I . . . . . . . . . . . . . . . . . . . · · · · · · . · · · · . .  · · . . . .  I · · · · · · · · · I 
I I I 

4 . . . . . • . • •  I . . .  . . . . . . . . . . . . . . . . · · · · · · · · · .· · · · · · · · . .  I · · · · · · · · · I 
I I I 

5 . . . . . . . . .  I . . . . . . . . . . . . . . . . . . .  · · · · · · · · · · · · · · · · · · · I · · · · · · · · ·  I 
I I I 

6 . . . . . . . . · I · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I · . . . . . . . .  I 
I I I 

7 • . . . . . . . .  I . . . . . . . . . . . . . . . .  · . . · . · · . . . . . . . . . . . . . . .  I . . . . . . . . .  I 

* M == ma l e 
MC == c a s t ra t ed 

ma l e 
F == fema l e 

�1o re a n i ma l s ?  Y e s  . . . . . .  l� o . . . . . .  I f . ye s ,  l i s t  on  o p p o s i t e b l a n k  r a g e . 

TRAD I NG OF AN I MALS  

23 . Ho11 m u c h  do  you  t h i n k  buffa l o are 11o rth  at r re s e n t  i n  e a c h  o f  the  
fol l ow i ng age  g ro u p s ?  

B . . . . . . . .  Up  to  4 mt h s . o l d .  B . . . . . . . .  bul l s  more  t h a n 3 yrs  

B . . . . . . . .  4 to 1 2  mth s . o l d .  B . . . . . . . .  s teers  1 t o  3 years  o l d  

B . . . . . . . .  Cows 1 t o  3 y r s  o l d B . . . . . . . .  s t eers  more t h a n  3 y e a r s  

B . . . . . . . .  Cows more t h a n  3 y e a r s  o l d .  

B . . . . . . . . .  b u l l s  1 to 3 y e a r s  o l d 

2 4 . How much  d o  you  th i n k c a t t l e  are  wor t h  at pre s e n t  i n  e ach  o f  the  
fol l ow i ng age  g roups ? 

B . . . . . . . . . Up  t o  4 mt h s  o l d B . . . . . . . .  bu l l s  mo re  t h an  3 yrs  

B . . . . . . . . . 4 - 1 2  mt h s .  o l d  B . . . . . . . .  s teers  1 t o  3 years  o l d 

B . . . . . . . . . Cows 1 - 3 y r s  o l d 8 . . . . . . . . s teers  more t h a n  3 y e a r s  

B . . . . . . . . . cows more t h a n 3 ye ars  o l d .  

B . . . . . . . . .  bul l s  1 t o  3 y e a r s  o l d 



- 4 -

2 5 . D i d  y o u  buy b uffa l o or c a t t l e  l a s t  year?  

___ yes ___ n o  

26 . I f  y e s , p l e a s e  t e l l me for  e a ch  an i ma l  t h e  reas.on  y o u  bo u g h t  i t ,  i t s 
ag e ,  and  i t s s ex , f i r s t  for  buffa l o a nd  then  for  c a tt l e :  

I B u f fa l o  Why Bo ugh t ?  Age { ye ars/mo n t h s )  I Sex* I * I� = ma l e  
I When  bough t I I MC = c a s t ra ted 

1 . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I m a l  e 
I · I I F = f em a l e 

2 . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I · · · . ·  . . . .  I 
. I I I 

3 . . . . . . . . · I · . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . · I . .  : . . . . . .  I 
I I I 

4 . . . . . . . . . 1 . . . . • . . . . . • . . . . . . . . . . . . • . . . . . . . . . . • . . .  I . . . . . . . . .  I 
I I I 

5 . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I 
I I I 

6 . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I · · . ·  . . . . .  I 
. I , I I 

7 . . . . . . . . . . 1 . . . . . . • • . . . . . . . . . . • . . . . . . . . . . . . . . . • . . .  I . . . . . . . . .  I 

C a t t l e . - Why B o ugh t? Age {year s/mont h s )  I Sex*  I 
I \� h e n  Bough t I I 

1 . . . . . . . . .  I . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I . 
I I I 

2 • • . • . . • . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I 
I I I 

3 . . . . . : . .  · I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · I . . . . . . . . .  I 
I I I 

4 . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . · .  · . . . . .  I 
I �1 I 

5 . . . • . . • . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . .  · . . . . . I 
I I I 

' 6  . . . . . . . .  · ' ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · '  . . . . . . . . . I 
I I I 

7 I .  I • •  I • •  

·

• I . . . . I • •  I '  • • • • • • • •  I .  • I • • • • • • •  ' • • •  I '  • • • •  I · '  . .  I I .  I .  I 
I I I 

2 7 . D i d you  s e l l any o f  your  b u f fal o or  c a t t l e l a s t  y e a r ?  

___ .yes  no  
---

28 . I f  y e s , p l e a s e  t e l l me for  each an i ma l  the  re a so n  · you  s o l d i t , i t s 
a g e , a n d  i t s s e x , f i r s t  fo r b u f fa l o and  then  for  cat t l e :  

! Bu ff a l o Re a s o n  S o l d i Age ( ye ars/mon t h s )  ! Sex*  
I I W h en So l d  I I 

1 . . . . . · . . . .  I . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . I • • • • • • • • •  I . . . . . . . . .  I 
I I I I 

2 • . • . . . . • .  1 :  . . . . .
. 
· . . . . . . . . . . . .  1 . . . • • • . . • . • • • • . . • • •  1 • • . • . . • . •  I 

I I I I 

* I� = ma l e 
MC = c a s trated  

ma l e 
F = fema l e 
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3 . . . . . . . . .  I · . . . . . . . . . . . . . . . . . .  I · . . . . . . . . . . . . . . . . . . 1 · 
. . . . . . • . .  I 

\ 
I I I I 

4 . . . • • • . . .  I . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I 
I I I I 

5 . . . . . . . . .  I . . . . . . . . . . . . · . . . . . . .  I . . . . . . . . .  · · · . . . . . .  · I · · · ·  . . . . .  I 
l I I I 

6 . . . . . . . . · I · . . . . . . . . . . . . . . . . . .  I · . . . . . . . . . . . . . . . . .  · I . · . . . . . . .  I 
I I I I 

7 . . . . . . . . .  1 . . . . • . . . . . . . • . . . . . .  1 . • . . . . . . . . . . . . . . . . •  I . . . . . . . . .  I 
C a t t l e Re a s o n  S o l d 

I 
1 . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I 
4 . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I 
5 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I 
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I 
7 . . . . . . _ .  . .' . . • . . • . . . . . • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  I 

AN I MA L  MANAGEMENT  

Now I wo� l d l i ke t o  a s k  y o u  a b o u t  t h e  way  i n  wh i c h you  manage  your  a n i ma l s .  

2 9 . Wh a t  a re t he  ma i n  re a s o n s why you  k e e p  b u f fa l o ?  
I n t e r v i ewer t o  a s k  w i thou t mak i ng s ugg e s t i on s , t hen  mark  a n swe r s  i nc l uded  

Work i ng i n  p addy f i el d . . . . .  

T o  s e l l when  I need  money . . . .  

T o  produce  c a l v e s  t o  s e l l . . . .  

We u s e  t he  man u re . . . .  

To p u l l a c art . . . .  

Oth e r  ( p l e a s e  g i ve det a i l s )  . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3 0 .  · W h at  are  t h e  ma i n  re a s o n s  why you k eep  c a t t l e ?  

Work i ng i n  pad dy f i el d  . . . .  . 

To  s e l l when  I n eed mon ey . . .  . 

To produce  c a l v e s  to s e l l . . .  . 

We u s e  the  man ure  . . . .  

To  p u l l a c a rt . . . .  

O t h e r  ( p l e a s e  g i ve det a i l s ) 
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I 
3 1 . Wh i ch membe r s  o f  your  fam i l y  do  t h e  f o l l ow i ng j o b s  i n  c ar i ng f o r  you r  

a n i mal s ?  ( Se l f ,  w i fe , c h i l d ren , p a ren t s ,  o t hers ) 

Br i ng i ng f e ed and water ·- . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tak i ng o u t  t o  g raze  . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Org an i z i ng mat i ng o f  cm·1 s . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . .  . 

Dec i d i ng a bo u t  buy i ng and  s e l l i ng an i ma l s . . . . . � � : : : . . . . . . . . . . . . . . . . . 

Watc h i ng  a n i ma l s for s i c kn e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Dec i d i ng a bout  treatment  and  p r e v e n t i on o f  d i s e a s e  . . . . . . . . . . . . . . . . .  . 

3 2 . Have  you  h i red buffa l o  at  any t i me i ri t h e  l a s t  year?  

___ y e s  h o  
----

I f  no , g o  t o  que s t i on  3 5  

3 3 . I f  ye s , �hy d i d  you h i re t he  b u f fa l o ? 

I I I I t  I I I I t  I I I I I I I I I I I I I I 0 I 0 0 I I I I o I I t  0 t I I I I I o 0 I 0 0 I 0 I I I I I 0 t 0 o I o 0 I 0 0 0 0 

3 4 . F o r  how m a ny mo n t h s  d i d  y o u  k e e p  t h e  h i red an i ma l  d u r i ng t h e  y e a r ?  

I t  I I I I I I I I I I I I I I I I I I t  I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t  I I I I I 0 0 0 I I 0 0 0 

3 5 . How mu c h  d i d  you pay f o r  o n e  h i r e d  an i ma l  d u r i ng t h a t  pe r i od ?  

B . . . . . .  for  . . . . . . .  mon t h s  

3 6 . Do you feed your  bu ffa l o a ny t h i ng oth e r  than  g ra s s  and  r i ce s t ra\·1 ? 

y e s  n o  

3 7 . I f  ye s , w h a t  e l s e  d o  y o u  feed t h em and w�en d u r i ng the y e a r ?  

3 8 .  Do  y ou fe ed your  c a t t l e a nyth i ng o t h e r  t h a n  gra s s  a n d  r i ce s t raw? 

____ .y e s  ____ no  
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3 9 .  I f  ye s ,  w h a t  e l s e  d o  y o u  feed t h em and  when  dur i ng t h e  y e a r? 

I I I t  I I I I I I I I I I I t  I t  I t  I I I I t  I I I I I I I I I I I I I I I I I I I I .. I I I I I I I 

40 . What  expen s e s  d i d  y o u  h a v e  i n  1 986 for  an i mal  r a i s i ng ?  

Art i f i c i a l i n semi nat i on B . . . . .  . 

Med i c i ne s  B . . . . . .  . 

Feed  B . . . . . .  . 

Other  B . . . . . .  . 

D I S EAS E PROBL EMS I N  BUF FALO AND CATTL E  

Next  I want  to l e a r n  abou t t h e  d i s e a s e  p rob l ems  o f  c a tt l e and  b u f f a l o i n  yo ur  
v i l l ag e . 

4 1 . D i d  any c a l ves  aged  up  to one  y e a r  o l d d i e  i n  t h i s 
v i l l age  d u r i ng the  l a s t  y e a r  ( J a n . - D �c . 1 986 . ) ?  

___ y e s no 
---

don ' t  know 
----

4 2 . I f  yes , c o u l d you t e l l �e h ow many b u f fa l o c a l v e s ?  

H ow ma ny ca t t l e ca l ve s ?  

4 3 . Hh at  are  t he ma i n  re a s o n s  why c a l v e s  d i ed i n  th i s  v i l l ag e  d u r i ng 
1 986? 

4 4 . . Have  any o f  you r ·own c a l v e s  u p  to  o n e  year  o l d  b e e n  s i c k but  
l ater  r e c overed d u r i ng 1 986?  

. . . . . . . . .  y e s  . . . . .  n o  

4 5 .  I f  ye s ,  what  wa s \-Jrong w i th  e a c h  o f  t h e s e  c a l v e s ?  De s c r i be t h e  
s i g n s  y o u  s aw i n  e a c h  c a l f a n d  w h a t  you  t re at�d  i t  w i t h : 

C a l f 1 ( Bu f fa l o/c at t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 1 1 I I t · t t 1 1 1  1 1 t I 1 t 1 t 1 t t I I t  I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

C a l f 2 .  ( Buffa l o/c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

t 1 t t t t 1 I I t  I I t  I I I I I I I I I I t  I t  t I I I I I t  I , I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
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C a l f 3 .  ( Bu ffa l o/cat t l e )  . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I t  I f  I I I I I I I I I I I I I I t  t I I t  I I I t  t I t• t I I I I t  t t I 0 I I t  I I I I t  I I I I I I I I t  t t 1 t t f t 1 t t 1 t t 1 t 1 1 

4 6 .  H ave  any o f  your c a l v e s  d i ed d u r i n g  1 986?  

. . . . . . . . .  y e s  . . . . .  n o  

4 7 . I f  ye s ,  w h a t  was  wrong w i t h e a c h  o f  t h e s e  c a l v e s  t h a t  d i ed ?  
De s c r i b e  t h e s i gn s  y o u  s aw i n  e a c h  c a l f and  wh at you  t r e a ted  i t  w i t h : 

C a l f 1 .  ( Bu ffa l o/c a t t l e ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C a l f 2 .  ( Bu f fa l o/c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C a l f 3 .  ( Bu f fa l o/ c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . ·
.

· ·  . . . . . . . . . . . . . . . . . . . . . . . . 

I I t  I I 0 I I 1 " 1 I t  I 0 t 0 0 I t  I I I 0 I I I I I I I I I I I I t  I I t  I o 0 o I 0 t " t I 0 I 0 0 0 o o o t t t o o  0 0 t o o  o 1 o t 0 o 0 0 

4 8 .  Wh a t  d o  y o u  u s u a l l y  d o  i f  one o f  y o u r  c a l ves  g e t s  s i c k ?  

t I I I I I I I t I I t
"

t I I t  I I t  I I I t .  I 0 I I I I 0 I I 0 0 I 0 I I I t  0 0 I I I I o 0 t t 0 0 t 1 0 o t t o  0 t t 1 o 

4 9 .  I s  t h i s a ny d i fferent  from \'Jh a t  you  wo u l d h a v e  done  f i v e y e a r  a g o ?  

. . · . . . . . .  y e s  . . . . . . . .  no  . . . . . .  don ' t  remember  

50 . I f  y e s , what  wou l d y o u  h ave  d o n e  f i ve y e a r s  ago , a nd  why h a v e  
ch anged?  

5 1 . When  a c a l f d i e s  i n  t h e  v i l l ag e  what  i s  d o n e  w i th  the  c a rc a s s ?  

you  

5 2 . ' Do  peop l e u s u a l l y  l bo k  i n s i de t h e  an i ma l  to  f i nd o u t  wh at  k i l l ed i t ? 

. . . . . . . .  y e s  . . . . . . . .  n o  . . . . . .  don ' t  know 



- 9 -

53 . I f  s o ,  h ave  you  seen anyt h i ng wh i c h m i g h t  h a ve  k i l l ed t h e  a n i ma l s ?  

5 4 . Are  there  any  i mport ant  d i s e a s e s  wh i c h k i l l  ad u l t c a t t l e o r  bu f fa l o e s  
i n  t h i s v i l l age?  

. . . . . . . .  y e s  . . . . . . . .  n o  . . . . . .  d on ' t  k now  

5 5 . I f  y e s , g i ve d et a i l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

56 . Are  t h ere a ny i n1po r t a n t  d i s e a s e s  wh i c h ma ke ad u l t c a t t l e or  b u f f a l o e s  
s i c k i n  t h i s v i l l age  b u t  d o  not  u s u a l l y  k i l l  t hem ?  

. . . . . . . .  yes  . . . . . . . .  n o  . . . . . .  d o n ' t  k n Q..\v 

5 7 . I f  yes , g i v e d e t a i l s  . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . 

5 8 . W h a t  do  you  u s ual l y  d o  i f  one  o f  yo u r  ad u l t an i m a l s g e t s  s i c k ? 

• •
• 

• • • • • • • • • • • • • • • • • •  0 .  0 • •  0 0 • • •  0 .  0 • •  0 • •  0 • • • • • • • • • • • • • • • •  0 0 0 0 • • • • •  0 

59 . I s  t h i s any d i ffere n t  from what you wo u l d have d one  f i v e y e a r  agn? 

. . . . . . . .  ye s . . . . . . . .  ·n o  . . . . . .  d on ' t  remember 

6 0 . I f  ye s ,  w h a t  \'IO U  l d you  h ave done f i ve years  a g o , a nd why h a v e  
c h anged?  

.. 
0 0 0 0 0 1 0 0 0 0 0 0 0 t 0 t 0 0 0 f 0 0 0 0 0 0 0 t 0 0 0 t 0 0 o 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• • • • • • • • • • • • •  0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0 • • • •  0 • •  0 .  0 • • • •  

HEALTH CARE  

you  

Now I · wou l d  l i ke to  a s k  you  some que s t i o n s  about · t he  p e op l e 1·1 ho  c an  hel p you  
dea l  w i t h  h e a l t h  prob l ems i n  your  an i mal s .  
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6 1 . W h o  d o  you  g o  to  for i n fo rmat i on about treatment of  
s i ck c a l ves ? 

________ 
Don ' t . n eed he l p 

F r i e n d  
--------

--------
Keyman 

--------
V i  1 1  age  headman  

Chem i s t  
-------

D i s t r i c t vete r i n a r i a n 
------

________ Othe r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

6 2 . I f  y o u  need  a drug  to  treat  a s i ck  c a l f , who wou l d  you  b uy i t  from? 

------
V i l l ag e  he adman  

Keyman 
--------

Chem i s t  
-------

D i s t r i c t vete r i n a r i a n 
----

______ Other  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

6 3 . Do you  know w h a t  t h e s e  a r e ?  ( Show t h em the  p a r a s i t e s )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 4 . D o  you know where t h e s e  t h i ng s  l i ve ?  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

6 5 . C o u l d  you  t e l l me how a c a l f g e t s  worms i n  i t s i n t e s t i ne s ?  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  . 

6 6 . H h a t  e f fect s do  you  t h i n k t h e s e  worms h a v e  on e a  1 v e s ?  

1 e 0 0 o t 0 0 0 0 0 0 t 0 t 0 0 t t o o  0 1 0 0 1 I o I I t  t 0 t 0 o t 0 t t t t I 0 t 0 0 t t t 0 I I 0 I t  I I t  t t I I I I 

1 o t o  1 o t 1 1 1 1 1 t t o t  t t 1 t t I I t  I t  I t  t I t  o I t  o t t I I t  I I t  t I I I I I t  t I I t  I t  t t t t t I I I I 

� . '  ' ' . 

. . , ·  

'·' .· 
. . . 
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6 7 . C a n  y o u  te l l a n  a n i ma l  wh i c h h a s  worms from one  wh i c h doe s n ' t ? 

. . . . . . . .  yes  . . . . . . . .  no  

68 . I f  y e s , how do . yo u  t e l l ?  

. . . . . .  do n ' t  k�ow 

• • • • • • • • • • • • • • •  ' • • • • • • • • • • •  0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

69 . Do  mo s t  an i ma l s h ave worm s , o r  on l y  s ome?  

M o s t  . . . . . . . . .  . On l y  s ome Don ' t  know . . . . . . .  . 

7 0 . Do  y o u  do  a nyt h i ng  to  h e l p p revent  c a l v e s  from b ecom i ng s i c k? 

. . . . . . . .  y e s  

7 1 . I f  s o ,  what?  

. . . . . . . .  no  . . . . . .  d o n ' t  kn 0\'1 

7 2 . I s  t h e re a ny v a l ue  i n  g i v i ng \vorm t reat ment to  c a l v e s  l'lh i ch ha ve  
worms  b u t  do  n o t  l oo k  s i c k ?  

. . . . . . . .  y e s  . . . . . . . .  n o  . . . . . .  d o n ' t  knov1 

7 3 . I f  y e s , why wou l d  you t r e a t  t h e s e  c a l v e s ?  

7 4 . H a v e  you  h e a rd o f  t h e  p a ra s i t i c  t re atment  farme r s e l f - h e l p prog ram? 

. . . . . . . .  ye s . . . . . . . .  no  · . . . . . . d on ' t  know 

7 5 . I f  y e s , p l e a s e d e s c r i be i t  b r i e f l y  t o  me? 

t t t t t t I I t t t t t I t t I t t • I • t t t t I I t t t I t t I t t t t t I t t t I t I t t t t t t t t I t t t I t I t t I 

. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . 

7 6 . Do  you know t h a t  t h ere a r e  keymen i n  t h e  p a r a s i t i c  t re a tme n t  
f arme r s e l f - he l p programme ? 

y e s  no �---· I f  n o ,  go t o  que s t i on 9 3  ( Lymn a e a  i de n t i f i c at i on )  
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7 7 . I f  y e s , what  i s  t h e i r  j o b  i n  t h e  programme ?  

f t f f f f f f f f f f I f  f t f t t I f  0 f t f f f f f f f f 0 0 t I t  o f f  f t f f t t t t 0 I t  t t t t t f f t t f t t f f 

7 8 .  W h a t  i s  t h e  n ame o f  the  keym a n  who  prov i d e s  p a ra s i t e t r e a tment  d rug s  
for  your  v i l l ag e ? . 

7 9 . I n  wh i c h v i l l ag e  does  he l i v e ?  

80 . Du r i n g  t h e  l a s t  ye a r  have  y o u  s een  the  keyman fo r y o u r  
v i l l a g e ?  

____ yes  n o  
----

8 1 . D i d  h e  ·t a l k to  you about  p a r a s i � e con tro l d u r i ng  1 98 6 ?  

____ yes  _____ no  

82 . D i d  h e  s e l l you any I'.JOrm d ru g s  d u l· i ng 1 9 86?  

____ yes  no  
-----

83 . Do y o u  know o f  any occas i o n s  when  he t a l ked to  o t h e r s  i n  t h i s  v i l l age  
about  t h e  p ara s i te t reatment  fa rmer s e l f - he l p p r o g r amme d u r i n g  1 986?  

___ .y e s  no  
---

84 . W h a t  d i d  he  recommend  t h a t  you  d o  abo�t  p a ra s i t e s  i n  young  c a l v e s ?  

. . 8 5 . D i d  you  fo l l ow h i s  recommen d at i on on  t h e  programme ? 

___ yes  n o  
---

86 . I f· not , wh at  \'te re your  r e a s o n s  for n o t  fo 1 1  o w i ng the  keyman ' s  
r e commen d a t i o n ?  

. . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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8 7 . C o u l d you t e l l me s omet h i ng about  how  you r keyman  wo rks  o n  t h e  
s c h eme ? ( A s k  l i ke t h i s  f i r s t  to  g e n e rate  l i s t  l i ke the  o n e  b e l ow ) 

Wh i � h of  t h e  fo l l ow i ng l i s t be st  d e s c r i be s  the  work  o f  t h e  keyman for  
t h e  p ara s i t e contro l  progr amme i n  your  v i l l ag e ?  ( u p  t o  3 a n s we r s ) 

---

---

He  i s  bu sy w i t h many j obs  and d o e s  not  s pe n d  mu c h  t i me 
on  t h e  p a r a s i t e c on t ro l  prog ram · 

Mo s t  p eop l e be l i e ve  h i m  and  u s e  t h e  drug  t o  co n t ro l  p a r a s i t e s  

I d o  n o t  know wh a t  h e  i s  s uppo s e d  t o  d o  

W e  be l i e v e  w h a t  h e  t e l l s  u s , b u t  c a nnot  a fford t o  u s e  t h e  d rug  

I h a v e  n o t  been  a b l e to get  t h e  drug  from h i m  when  I w a n ted  i t  

He  t r i e s to g e t  p e o p l e t o  u s e  t h e  worm d ru g , b u t  mo s t  peop l e 
pre fe r t h e  t re a tm e n t  t he i r  p are n t s  t a ug h t  t h em 

Some fa rmers  u s e  t h e  drug , but  mo s t  p e o p l e i n  the v i l l age  do  
not  t h i n k  th e i r  a n i ma l s need  t o  be t r e a t e d  

8 8 . Do you h ave  d i f f i c u l t i e s buy i ng med i c i n e s  for y o u r  a n i m a l s ?  

___ y e s  ---

8 9 . I f  ye s , wh a t  a re t h e  d i f f i cu l t i e s ?  

n o  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

�i 
9 0 . H a ve you e v e r  boug h t  worm drug for c a l v e s  from t h e  keyman ? 

___ yes  never  ----

9 1 . Wh i ch age  a n i ma l s d i d  you  u s e  t h e  d ru g  on ?  

9 2 .  

C a l v e s  a t  mon t h s  --------- ( l i s t a l l t i me s  u p  t o  adu l t )  

A d u l t b uffa l o Ad u l t c a tt l e 
' ' ---- ----

W h i c h d o  y o u  th i n k s av e s  mo re · an i ma l s - t h e  t re a tment  y o u  l e arned  
f rom your  p arent s  or  t he  d rug you  c an  get  from  t h e  keym a n ?  

F rom paren t s  F rom keyman  
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93 . Do you  t h i n k the  a n i ma l s were  better  a ft e r  the deworm i n g ?  

. . . . . . . .  yes  . . . . . . . .  no  . . . . . .  d on ' t  k n ow 

94 . I f  y e s , i n  what way s ?  

95 . H a ve  y o u  ever s een  th i s  k i nd o f  s n a i l ?  
( s how t h e  farmer Lymn aea  s n a i l  i n  s ampl e )  

____ yes  
---

96 . Do you  know wh ere  i t  l i ve s ?  

n o  

9 7 . Do you  know anyt h i ng spec i a l a bo u t  th� s k i nd of  s n a i l ?  

I I f  f I f  0 I I o 0 I I I 0 I I o I f  I I I o I 0 I I I I I I I I 0 I
·

, o o I o I I I I I I t  o 0 I I .  I 0 I o 0 I o I I 0 o I 

98 . Do you know what  th i s  i s ? ( s h ow l i ver  f l u kes ) 

99 . Do you  know where i t  l i v e s ?  

1 00 .  H ave  you  ever s e e n  any o f  t h em i n  an  a n i m a l  wh i c h d i ed i n  t h e  
v i l l ag e ?  

____ yes n o  
---

1 0 1 . How m a ny o f  you r own an i ma l s h ave  been i nj ected a g a i n s t  l i ve r  f l u ke 
by t h e  keyman d u r i ng 1 986?  

1 02 . D i d y o u  not i ce a ny d i f ference s  i n  your  a n i ma l s a ft e r  i nj e c t i on ?  

. . . . . . . .  yes . . . . . . . . .  n o  

1 01 .  I f  y e s , i n  wh a t  ways?  

. . . . . .  d o n ' t  know 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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I •. I I I f  I I I I I I I I I I I I I I t  t f I I I I I t  I f  I I I I I I I f  I I I I I t  I I I I I I I t  f I t  I I I I I I t  I 1 

I I I I I I I I I I I I I I f  I I I I I t  I I I I I I I I I I I I I I I I f  I I I I I I f  t I I I I I I I I I I f  t f f I t  t. f I 

1 04 . How m a ny a n i ma l s treated i n  1 986 have  you  s i nc e  s o l d ?  

1 0 5 . C ou l d you  comme n t  on  any e ff e c t  of  treatment  on  t h e  v a l u e  o f  y o u r  
a n i ma l s ?  

Number  o f  a n i ma l s An i ma l  v a l ue 
before tre atment  

An i ma l  v a l u e  
a fter t re a tment  

1 06 . H ave  you  ever  s een  med i a  i n format i o n ibout  the p a r a s i t e t re atment  
f a rm e r  s e l f - he l p programme ? 

. .  

. . . . . . . .  yes  

1 0 7 . I f  y e s , wh i ch :  

P o s t e r  . . . . . . . . .  . 

F i  1 m • . • . . . . . . . . •  

: L e a  f 1  e t .  . . .  , . . . . . 

Other  . . . . . . . . . .  . 

. . . . . . . .  no  . . . . . .  d o n , t know 

t I I I t  I I I I I I I t  I I t  I t  t I 0 I I t  I t  I I I I I I I I I t  1 t t t t 1 

1 08 . To f i n i s h up , i s  there a ny th i ng e l s e  y o u  wou l d  l i ke to  c omm� n t  on  
about  the  s u bj ect s  \ve , v e  d i s c u s s ed today?  

T h a n k  y o u  for  a n swer i ng my quest i on s , v1h i ch w i l l  h e l p us  t o
· 

i mprove  our  \>/Ork 
for  the p eop l e i n  v i l l a ge s  i n  the nort h - e as t . 
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AP P EN D I X  2 

KEYMAN I NTERV I EW QUESTI ONNA I R E  

KEYMAN I NT E RV I EW QU EST I ONNA I R E 

1 .  

2 .  

3 .  

Q u e s t i on n a i re n umber K . . . . . . .  , 

D a t e  o f  i n terv i ew 

I n t e r v i e�1er 

V e r s i o n 1 9  F e bru ary 1 987 , for U s e  i n  F i r s t  Ph a s e  of  Study 
BAS I C  I NFORMAT I ON 

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

I O .  

Q u e s t i onna i re n umber 

Date  of s u rvey 

Keyma n ' s  n ame 

sex  o f  keyman 

Age o f  keyman 

Add r e s s  

t·l a r i t  a l s t a tu  s 

t1 a 1 e 

--'---

Fema l e  

years  

marr i ed ___ s i ng l e __ s ep a rated  

1 1 .  How many peop l e ( i nc l ud i ng  you r s e l f )
' 

are  there i n  y o u r  fami l y ?  . . . . .  

1 2 .  \·/ h a t  i s  your  !ho s t  i mport a n t  f arm i ng ac t i v i ty?  ( r i c e ,  c a t t l e ,  e t c . )  

1 3 .  W h a t  other  f a rm i ng ac t i v i t i e s do  you  h a ve?  

1 4 .  

t t t t f t f t I t I I t f I t I I t I I t t I 

I s  f arm i ng y o u r  ma i n  j o b ,  o r  d o  you  h a ve  some o t h e r  j o b  t h a t  i s  more 
i mportant  to  you? ( s hop , b e i ng a keyma n ,  etc . )  

. . . . . . . .  ye s . . . . . . . .  no  

.1 5 .  I f  yes , what  i s  ma i n  j ob ?  

1 t t t t t 1 1 1 t 1 t 1 .  t 1 1  1 t t t " t t t t t t t t t 1 1 1 t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
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1 6 .  How l arge an area  do you h a v e  for the  w h o l e  o f  your  f a rm i ng a ct i v i ty?  

. . . . . . . . .  ra i owned . . . . . . . .  · . .  r a i  re nted  
I '.., � 

1 7 : Do y o u  u s e  a ny pub l i c  are a s  for  r a i s i ng a n i ma l s ?  Y e s  . . . . .  N o  . . . . .  

1 8 .  I f  y e s ,  when d o  you u s e  t h e s e  a r e a s· d u r i ng t h e  y e a r ?  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  . 

1 9 .  Wh a t  wa s you r a n nua l  i ncome for  1 986 ( 2 5 2 9 ) ? 

B • • . • • • • .  

2 0 .  Abo u t  how much  came from : 

·
B u f fa l o  B . . . . . . . 

C a t t l e B . . . . . . .  

O t h e r  an i ma l s ( s pec i fy )  B • • . . . . . .  from • • • • • • •  ·, • • • • • • • •  t .  

R i ce  B . . . . . . .  S u g a r  c a n e  B . . . . . • . .  

B • . • • . • . .  C a s s av a  B . . . . . .  . 

Ke n a f  B • . . . . . .  

I� a i z e 

O t h e r  crops ( s pe c i fy )  B . . . . . . .  . 

Be i ng  a keyman B . . . . . .  . 

' AN I MAL OWNERSI I I P  

from . . . . . . . . . . . . . . . . . . .  . 

Next  I wou l d l i ke to a s k  s ome que s t i o n s  about  n umbers o f  b u f f a l o e s  and  c a t t l e .  

2 1 .  How many Buffa l o and C a t t l e are  t h e re i n  th i s  v i l l ag e ?  

bu ffa l o c a t t l e 

2 2 . H ow many B u ff a l o and C a t t l e i n  t h e  T umbon are  y o u  r e s p o n s i bl e  
keyman?  

b u ffa l o 

. 2 3 .  How many buffa l o and c a t t l e d o  you  own ? 

buffa l o 
____ _.. 

c a t t l e 

c a t  t. l e 

for a s  
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24 . What  a re the  ages  and  s e x e s *  o f  e ac h  o f  t h e  buffa l o a n d  c a tt l e you 
own ? 
I B= B u f f a l o ,C=Catt l e ! Age ( ye a rs/mo n t h s )  ! S ex*  
I I I I 

1 . . . . . . . . .  I . . . · · . .  · · . · . · . . . . .  · I . .  · · · · · · · · · . · · · · · · · I · · · · · · · · · I I I I 
2 . . . . . . . . . I . . . . . . . . . . . . . . . . . .  · I · . . . . . . . . . . . . . . . . . . . . . . . . . .  · I 

I I I 
3 . . . . . . . . . I · . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
4 . . . . . . . . .  1 . . . . . . · . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . .  . . .  · · · · · . I 

I · 

I I 
5 . . . . . . . . •  I . . . . . . . . . . . . . . . . . . .  I . .  · · · · · · · · · · . ·  . . .  · ·  . .  · · · · · · · I 

I I . I 
6 . . . . . . . . . 1 . . . . . . . . . . . . . . . . . .  · I · . .  · · · · · · ·  . .  · . ·  . . .  · . .  · · · · · · · I 

I I I 
7 .  ·

.
· . . . . . .  I · . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . · . . . . . .  I 

* M = ma l e 
M C  = c a s t r a te d  

ma l e 
F = fema l e 

More an i ma l s ?  Y e s  . . . . . .  No  . . . . . .  l f  y e s , l i s t on  oppos i t e b l a n k  p age . 

T RAD I NG O F  AN I MALS  

2 5 . How mu c h  d o  you  t h i nk  buffa l o are  worth  a t  p r e s e n t  i n  e a c h  o f  the  
fol l ow i n g  age  g ro u p s ?  

B . . . . . . . .  Up  to  4 mt hs . o l d .  B . . . . . . . .  b u l l s  more t h a n  3 yrs  

B . . . . . . . . 4 to 1 2  mt h s .  o l d .  B . . . . . . . .  s t ee rs 1 t o  3 y e a r s  o l d 

B . • • . . . . .  Cows 1 to  3 yrs o l d B . . . . . . . . s t eers  more t h a n  3 year s  

B . . . . . . . .  C ows  more than  3 years  o l d .  

B : . . . . . . . .  bu l l s  1 t o  3 years  o l d 

26 . How much  ·d o you th i nk c a t t l e are  wo rth  a t  pre s e n t  i n  e ach  o f  the  
fol l ow i n g  age  g ro u p s ?  

B . • • • . . • • •  Up to  4 mths o l d  B . . . . • . • .  b u l l s  

B • . • • • • • • •  4 - 1 2  mt hs . o l d B . . • • • . . .  s t e e rs 

B • • • • • . • • •  C ows 1 - 3 yrs o l d  B . . . . . . . . s teer s  

B • • • • • • • • •  cows more than  3 ye a rs 0 l d .. 

B • • • • • • • • •  bu l l s  1 t o  3 y e a r s  o l d 

2 7 . D i d  y o u  buy buffa l o or c a t t l e l a s t  year?  

___ .yes  ___ n o  

mo re t h a n  3 yrs 

1 t o  3 y e a r s  o l d 

mo re t h a n  3 year s  
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28 . I f  y e s ,  p l e a se  t e l l me for  e a c h  a n i ma l  t h e  re a s o n  you  boug h t  i t , i t s 
age , 

· and  i t s s e x , f i rst  for  buffa l o and  then  for c a tt l e :  

! Bu f f a l o Hhv Bough t? I Age ( ye a r s/month s)  ! Se x* 
I I When  bough t I I 

1 . . . . . . . . .  I . . . . . . . . . . . . . . . . . . .  I . · · · . . .  · . .  · · . . . . . .  · I . .  · · · · · · · I 
I I I I 

2 . . • . . . . . .  I ·  . . . . . . . . . . . . . . . . . .  I · . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I 
I I I I 

. 3 . . . . . . . . .  I · . . . . . . . . . . . . . . . . . .  I ·  . . . . . . . . . . . . . . . . . .  I ·  . . . . . . . .  I 
I I I I 

4 . . . . . . . . .  I · . . . . . . . . . . . . . . . . .  · I · . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I 
I I I I 

5 . . . . . . . . .  I · . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . .  I . · . · · · · · ·  I 
I I I I 

6 . . . . . • . .  · I · . . . . . . . . . . . . . .  · . . . .  I . . . . . . . . . . . . . . . . . . . I · . . . . . . . .  I 
I I I I 

7 • • • . . • • • •  I • . . • . • • • . . • • . • • • . • •  1 • . . . . • . • . • . . • . • . . • .  I • • • . • • . . .  I 

C a t t l e - \·Jhy Bough t?  Age (ye a r s/mo n t h s )  I Sex* 
Hhen Bough t I 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . .  I . . . . . . . .  . 

. I 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . .  . 

I 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . .  . 

I 
4 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . .  . 

I 
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ·  . . . . . . .  . 

I 
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ·  . . . . . . .  . 

I 
7 . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . .  . 

I 

* M = ma l e 
· MC  = c a s t r a t ed 

m a l e 
F = fema l e 

2 9 . D i d  y o u  s e l l any o f  your  buffa l o or  c a tt l e l a s t  y e a r? 

___ yes  ___ n o  

\ 

3 0 . I f  y e s , p l e a s e  t e l l me for  e ach a n i ma l  the re a s o n  you  so l d i t ,  i t s 
a g e , and  i t s s e x ,  f i rst  for  buffa l o  and  then  for c attl e :  

! Bu ffa l o Re ason  So l d i Age ( ye a r s/mon t h s )  Sex* I 
I . I \�h e n  So l d I 

1 . . . . . . . . . I . . . . . . . . . . . . . . . . . . .  I . . . . .  · . . . . . . . .  · . .  · · . · . · · . · · · I 
I I I 

2 . . I • • • • • •  ( • • • • • • • • • • • • • • • • • • •  J • . . . . . . . • . . • . . . . . . . . . . . . . . . •  I I I I 
3 . . . .  I • •  ' • I . . . . . . . � . . . . . . . . . . . I . . . . . . . . . . . . . I • •  I • • • • I • •  I • I • I 

. I I I 
4 . . . . . . . . .  I I • • • • • • • • • • • • • •  I • •  I I . . . . . . .  I • •  I • • • • •  I I • • • • • • • • • •  I 

I . I I 
s . . . . . . . . .  I · . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  I 

I I I 

* M = ma l e  
MC = c a s t r ated 

m a l e 
F = fema l e 
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6 . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . .  I · . . . . . .  · · . ·  . . . . . .  · .  I · · · . · · ·. ·  · I I I I I 
7 . . . . . . . • .  I . . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . .  

· 
. . . . . . . . .  I . . . . . . . . .  I 

C a tt l e Re a s on So l d 
I I I I 

1 . . . . . . . . .  I . . . . . .  - . . . . . . . . . . . . .  I . . . .  · · · · · · · · · · · · · · · I · · · · · · · · · I I · I I I 
2 • • • • . . • • •  I . . . . . . . . . . . . . . . . . . .  I . . . .  · .  · .  · .  · . . . . . . .  · I . · · · · · · ·  · I I I I I 
3 . .. . . . . . . .  1 -. . . . . . . . . . . . . . . . . . . 1 . . . . . . .  · .  · .  · . . . . . . .  1 . . . .  · · · · · I I I I I 
4 . . . . . . . • .  1 • • . • • • • • • • • . . . • • . . .  1 . • . . . • • . . • . . . • . . . . .  I . . • . . • • . .  I I .  I I I · 

5 . . . . . . . . . I . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  I . I I 1 · I 
6 . . . . . . . • .  1 • • • • • • • • • • • • • • • • • • •  I · • . • • • • • • • • • • • • • • • •  1 • • • • • . • • •  1 

I I . I I 
7 . . . . . . . • .  I · . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . .  I . . . .  : . . . .  I 
AN I MAL MANAGEMENT ' 

Now wou l d  l i ke to a s k  you a bout  the way i n  wh i c h you manag e y o u r  a n i ma l s .  
' 

3 1 . What  are  t h e  ma i n  r e a s ons why you  keep . b uffa l o ?  

I n t e rv i ewer t o  a s k  w i thout  m a k i n g  s ugges t i on s , t h en  mark  a n swers  i n c l u d ed 

Wor k i ng i n  p addy f i e l d  . . . . .  

To  s e l l wh e n  I need  money . . . .  

To p rod u c e  c a l ves  t o  s e l l . . . .  

We u s e  t h e  manure . . . . 

lo p u l l a c a rt . . . .  

O ther  ( p l e a s e  g i ve d e t a i l s ) 

3 2 . Wh a t  are  t h e  ma i n  r e a s ons  why you  keep c a t t l e ?  

Work i ng i n  p addy f i e l d  . . . .  . 
To s e l l when  I need money . . .  . 

To produce  c a l v e s  t o  se l l . . .  . 

We u s e  t h e  manure  . . . . 

To pu l l a · c art . . . .  

Oth e r  ( pl e a s e  g i ve d e t a i l s )  . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . .  . 
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3 3 . W h i c h  members  o f  your  fam i l y  do  the  fo l l ow i ng j obs  i n  c a r i n g  for  your  
a n i ma l s ?  ( Se l f ,  w i fe ,  ch i l dren , p a re n t s , oth ers ) 

B r i ng i ng feed  and water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

T a k i ng o u t  t o  graze  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Organ i z i ng m a t i ng of  cows . . . . . .  · . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

D ec i d i ng a bo u t  buy i ng a nd s e l l i ng a n i ma l s . . . . . . . . . � . . . . . . . . . . . . . . . .  . 

W a tch i ng a n i ma l s for s i cknes s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

D ec i d i ng a bo u t  tre a tmen t  and  preve n t i on  o f  d i s e a s e  . . . . . . . . . . . . . . . . .  . 

34 . H a ve you  h i red  buffa l o at  any t i me i n  t h e  l a s t  year?  

---�y e s  ____ no  

I f  n o ,  g o  t o  quest i o n 35  

3 5 .  I f  ye s ,  why d i d you h i re the  buffa l o ?  

3 6 . For  how m a ny mo nths  d i d  you keep  t he h i red  a n i ma l  d u r i ng  t h e  year?  

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0 • • • •  

3 7 . How much  d i d  you pay for one  h i red a n i ma l  d u r i ng that  p e r i od?  

B • • • • • •  f o r  . . . . . . .  mon ths  

3 8 .  Do you  feed your buff a 1 o anyt h i ng o ther  t h a n  gra s s  a nd  r i c e s t r aw? 

y e s  n o  

3 9 . I f  yes , w h a t  e l s e  d o  you  feed them a nd when  d u r i ng t h e  y e a r ?  

40 . Do y o u  feed  your catt l e a nyt h i ng o t her t h a n  g ra s s  and  r i c e  s t raw? 

____ y e s  ____ n o  
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4 1 . I f  ye� , wh a t  e l se  do you  feed t h em and  when  d u r i ng . t h e  y e a r ?  

4 2 . Wh a t  o t h e r  expen s e s  d i d  you h av e  i n  1 986 for  a n i ma l  r a i s i ng ?  

Art i f i c i a l i n semi n a t i on B . . . . .  . 

Med i c i n e s  B . . . . . .  . 

Feed c . . . . . .  . 

Oth e r  B . . . • . . .  

D I S EA S E  P ROB L EMS I N  B U F FALO AND CATT L E  

Next  I w a n t  t o  l e a r n  about the  d i s e a s e  prob l ems o f  c at t l e a n d  b u f f a l o i n  your  
v i l l ag e . 

4 3 . D i d  a ny c a l v e s  aged up to one  y e a r  ol d d i e  i n  th i s  
v i l l age  d u r i ng  the l a s t  year  ( J a n . - Dec . 1 986 . ) ?  

____ .y e s  ___ no  don ' t  know 
----

4 4 . I f  ye s ,  c o u l d  you t e l l me how many buff a l o ca l ve s ?  

How many cat t l e c a l v e s ?  

4 5 .  Wh at  a l· e  t he  ma i n  re asons  why c a l v e s  d i ed i n  t h i s  v i l l ag e  d u r i ng 
1 986? 

4 6 . Have  any  o f  your own ca l v e s  u p  t o  one  y e ar o l d b e e n  s i c k b u t  
l at e r  recovered dur i ng 1 986?  

. . . . . . . . .  y e s  . . . . .  n o  

4 7 . I f  ye s ,  w h a t  was  wrong w i t h  e a c h  o f  t h e s e  c a l v e s ?  D e s c r i be  t h e  
s i gn s  y o u  s aw i n  e a c h  c a l f a nd  w h a t  you  tre a ted i t  w i th :  

C a l f 1 .  ( Bu f fa l o/ c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

f f f f f f I f  f t I f f  f f f f t f t f f f f f t f f I f  f f f t I f  t f f t t f f f f f I f  f f f f f I f  t f t t f f f f f t t f f f f f f f f 

C a l f 2 .  ( Bu ffa l o/ c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . 

C a l f 3 .  ( Bu ffal o/c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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48 . H ave any o f  y o u r  c a l v e s  d i ed du r i ng 1 986?  

. . . . . . . . .  y e s  . . . . .  n o  

4 9 . I f  yes , w h a t  w a s  wrong  w i t h e ach  o f  t he se  c a l ves  t hat  d i ed ?  
D e s c r i be t h e  s i gn s  y o u  s aw i n  e a c h  c a l f and  w h a t  you  treated  i t  w i t h :  

C a l f 1 .  ( B u ffal o/c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C a l f 2 .  ( Bu ffal o/c a t t l e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C a l f 3 .  ( Bu ffal o/c a t t l e ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

50 . What do  you  u s u a l l y  d o  i f  one  o f  y o u r  c a l v e s  g e t s  s i c k ?  

5 1 . I s  t h i s any  d i fferent  from what  y o u  wou l d have  done  f i ve  y e a r  ago?  

. . . . . . . .  yes  . . . . . . . .  no  . . . . . .  do n ' t  remember  

5 2 . I f  yes , w h a t  wou l d you  have  done  f i ve years  ago , a n d  why h ave  you 
changed?  

53 . Are there  any  i mportant  d i s e a s e s  w h i ch k i l l  ad u l t c a t t l e  o r  buffa l o e s  
i n  t h i s v i l l ag e ?  

' 

. . . . . . . .  y e s  . . . . . . . .  n o  . . . . . .  d on ' t  know 

54 . I f  yes , g i ve d e t a i l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

55 .  Are there  a ny i mp o rt a n t  d i s e a s e s  w h i ch make adul t c a t t l e o r  buffa l oe s  
s i c k  i n  t h i s  v i l l ag e  but  d o  n o t  u s u a l l y  k i l l  them? 

. . . . . . . .  y e s  . . . . . . . .  n o  . . . . . . d on ' t  k n ow · 
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56 . I f  yes , g i ve det a i l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 

5 7 . What  do  y o u  u s u a l l y  do i f  one  o f  y o u r  ad u l t a n i ma l s g e t s  s i c k? 

58 . I s  th i s  a ny d i ffere n t  from wh at  y o u  wou l d h ave done  f i v e  y e a r  a g o ?  

. . . . . . . .  ye s . . . . . . . .  n o  . . . . . .  d on ' t  rememb e r  

5 9 . I f  yes , w h a t  wou l d you  h a v e  d o n e  f i ve years ago , a nd  why  h a v e  you  
c h anged?  

• • • • • • • • • • • • • •  0 • • •  0 • • • • • • • •  0 • •  0 • •  0 0 • • • • •  0 • •  0 • • • • •  0 • • •  0 • • • • • •  · ' · . 0 .  

KEYMAN ACT I V I T I ES 

Next  wou l d l i ke t o  a s k you  a b o u t  your  work  a s  a keyman . 

60 . D i d  you  e v e r  i nj e ct an i ma l s befo re you  were the  keym a n ?  

___ .ye s n e v e r  
----

6 1 . Ho1v l ong h a v e  you been  a keyma n ?  

62 . 

· 1 .  

2 .  

3 .  

4 .  

63 . 

___ y e a r ( s )  

What  o t h e r  o f f i c i a l a c t i v i t i e s a r e  you respon s i b l e  f o r  i n  your  O\vn 
v i l l ag e ?  

Are y o u  t h e  keyman o f  proj e c t s  o t h e r  t h an t h e  p a ra s i te t r e atme n t  
farmer s e l f - he l p programme ? 

____ y e s  n o  
----
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64 . How many v i l l ag e s  are t h e re i n  your  Tumbon ?  

----
v i l l ag e s  

6 5 . How many v i l l ag -e s  d o  . you  l oo k  a ft e r  for the  p ara s i te c o n t r o l  s c h eme 
i n  your  Tumbon?  

____ v i l l ag e s  

66 . S i nce  becom i ng a keyma n ,  h ave  you  gone  t o  p romote t h e  s c h eme i n  
v i l l ag e s  o t h e r  t h a n  your  own ? 

____ y e s  neve r· ----

6 7 . I f  ye s ,  how many o f  t h e s e  v i l l ag e s  h ave you  v i s i te d ?  

____ v i l l ag e s  

68 . How many h a v e  you v i s i t ed  fo r the  programme i n  1 986?  

v i l l ag e s  

69 . Doe s s omeone  e l s e  s e l l t h e  drugs  for  you when  you a re away ? 

____ y e s  ____ no  

7 0 .  D i d  you rec e i ve enough  mate r i a l s from the  De p a rt ment  o f  L i v e s t o c k  
Deve l opme n t  f o r  y o u r  p romot i on work?  

____ y e s  n o  
----

7 1 . Wh i c h mate r i a l s  h ave you  u s ed , a n d  how h e l p fu l  we re t h ey  i n  your  
promot i on work?  

Very u s efu l  Some h e l p  n o  h e l p  

Po sters  . . . . . . . . .  . 

F i  1 m • • • • • • • • • • • •  

Leaf l e t s  . . . . . . .  . 

Othe r  . . . . . . . . . .  . 

7 2 . H ave  you u s e d  other  peop l e to  h e l p you  promote t h e  s cheme?  

. . . . . . . .  y e s  

7 3 . I f  s o ,  w h o ?  

O t h e r  farme r s  

. . . . . . . .  n o  . . . . . .  don ' t  know 

---
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D i s tr i ct v e t e r i n ary o ff i c e r  ---

V i l l ag e  he adman  

S t aff  from Tha  · P ra l a bora tory ---

W i fe 

Other  memb e r s  of  fami l y  ---

Others  ( g i v e det a i l s )  ________ _ 

7 4 . How d i d  you  promo te  t h e  s c heme d u r i ng  t h e  l a s t  y e a r? 

I Y o u r  v i l l age O t h e r  v i l l age s 
I 

T a l  ked t o  f a 1·mers  I met  I Y e s/no  Y e s/ n o  
I 

T a l  ked a t  v i l l age me e t i ng I Ye s/no Y e s/ n o  
I 

D i s t r i b u t ed l e a f l e t s  I Ye s/no Y e s/ n o  
I 

P u t  up p o s t e r s  I Y e s/no Y e s/no  
I 

Other  ( g i v e d e t a i l s )  I I I I I I I I 
7 5 .  How much  t i me h a ve you s pe n t  promot i ng t h e  s c heme  i n  1 98 6 ?  

d ays  

7 6 .  I n  your  own v i l l ag e  d o  f a rmers • a c c e p t  t h e  p a ra s i t e t re a tm e n t  program 
a ny bet t e r  or  wo r s e  t h a n  other  v i l l ag e s  for  wh i c h you  are  keyman?  

Better  . . . . . . .  . S ame  . . . . .  , . . · Worse  . . . . . .. . 

7 7 . What  add i t i o n a l  h e l p wo u l d you l i ke t o  a s s i s t y o u  i n  p romot i ng  t h e  
s cheme? 



.. 
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FARMER KNOWLEDGE ABOUT PARAS ITES  

7 8 . Do you  t h i n k t h e  farme r s  contro l l ed p a ra s i t e s  o f  c a t t l e a nd  b uffa l o  
e ffect i ve l y  b e fore  t h e  farmer  s e l f - h e l p s ch eme w a s  i n t ro d u ced?  

____ ,y e s  n o  ----

7 9 . I f  ye s ,  wh a t  k i nd o f  methods  d i d  t li ey u s e  for  c a l v e s  and a d u l t 
an i ma l s !  

c a l v e s ad u l t bu ffal o and c a t t l e 

80 . Hh i c h o f  t h e  fol l O\oJ i ng  s t a t eme n t s  a p pl y 'to your  own v i l l ag e ?  
· ( o ne  o r  mo r e ) 

--- Mo s t  peo p l e bel i eve me a n d  u s e  t h e  d rug to c o n t r o l  p a ra s i te s  

�-- Mo s t  peop l e d o  n ot know w h a t  my ro l e i s  for t h e  
farmer  s e l f- he l p scheme 

--- M o s t  peop l e bel i eve  wh at I t e l l th em , but  c a n n o t  a f ford to u s e  
t h e  d rug  

___ Peop l e are  not  i nt ere sted  i n  control l i ng t h e  p a r a s i t e s  

I t ry t o  g e t  peo p l e to  u s e  t h e  worm d rug , b u t  mo s t  peo p l e 
p r e f e r  t h e  treatment the i r  p arent s  t aught them  

S ome  fa rme rs  u s e  t h e  drug , but  mo st  peop l e i n  the  v i l l ag e  d o  
n o t  t h i n k the i r  an i ma l s n e e d  t o  be treated  

8 1 . Wh i c h  o f  t h e  fo l l ow i ng s t a teme n t s  app l y to other  v i l l ag e s  fo r wh i c h 
you are  keyman ?  ( on e  o r  more ) 

--- M o s t  peop l e be l i eve  me a n d  u s e  t h e  d rug t o  c o n t ro l  para s i t e s  

M o s t  peop l e d o  n o t  know wh a t  I a m  s u pp o s ed t o  d o  f o r  t h e  
--- farmer  s e l f - h e l p s c heme 

Mo s t  peop l e be l i eve  what  I t e l l t hem , but cannot  a fford to u s e  ---
the  d rug 

--- Peop l e a re not  i ntere s ted  i n  control l i ng  the  p a ra s i te s  

1 t ry t o  g e t  peopl e to  u se  t h e · worm drug , b u t  mo s t  peop l e 
pre fer  t h e  t rea tment  the i r p a re n t s  taught  t h em 
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Some farme rs u s e  the  drug , but  mo s t  peo p l e i n  t h e  v i l l age  do  
n o t  t h i n k t he i r  a n i ma l s need  to be treated  

82 . Have  you  e v e r  u s ed t h e  drugs  p ro v i ded  t h rough  t h e  s c h eme t o  t re a t  
your own a n i ma l s ?  

____ y e s  ____ n o  

83 . I f  ye s ,  w h a t  were t h e  d i fferences  b e fore and  a f t e r  t re atment?  

84 . I f  no , wh a t  were the  rea son s ?  

I want  t o  a s k  about  whether  o r  not  farmer� b e l i eve  treatme n t  i s  e f fe c t i v e ?  

85 . How o ft e n  d o  the  fa rme r s  s ay t h e i r  a n i ma l s are he a l th i e r a f t e r  u s i ng 
the  d nJg s ?  

qu i t e often  occ a s i o n a l l y  n e v e r  

86 . How o ft e n  d o  t h e  farme r s  s ay t h e i r  an i ma l s are  no  b e t t e r  a f t e r  u s i ng 
the  d rug s ?  

---'----q u i t e  often  ---occ a s i o n a l l y  ___ n e v e r  

8 7 . �J h a t  do  .Y..QJ! ' th i nk?  Are  th e i r  a n i ma l s better  or  wo r s e  a fter  t re a t ­
me n t ?  

Better  . . . . . . .  . Same . . . . . . .  . Worse  . . . . . .  . 

88 . Cou l d y o u  e s t i mate  h ow much t h e
. a n i ma l s c h anged  i n  v a l ue  a f t e r  

tre a tme n t ?  

Type o f  a n i ma l  I a n i ma l  worth  
! be fore trea tment  

an i ma l  worth  
a fter  t re atment 

---------- � ----�--- -----------1 
C a l f t o '  1 y e a r  o l d . I I 
Fema l e  b u ffa l o I I 
Fema l e c a t t l e I 
Bu l l s  I I 
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Steers  

ADM I N I ST RAT I ON OF  THE  SCHEME 

89 . Wh at  d o  you  t h i n k  about  t h e s e  th i ng s ?  

Drug s u p p l y 
______________________ _ 

Pr i ce o f  d r u g s  
_______________________ _ 

Range o f  d r u g s  prov i ded 

9 0 . Do you keep  d rug rec e i v i ng and  s e l l i ng record s ?  

Drug s rece i v ed ___ y e s  

___ no  

Drug s s o l d ___ y e s  

___ n o  

9 1 . Have  a ny a n i ma l s i n  y o u r  keyman a re a  be come s i c k o r  d i ed a p p a re n t l y  
due  t o  t h e  d r u g s  u s ed i n  t he  s c heme?  

An i ma l  bec ame s i c k soon  a f t e r  t r e a tment  ___ yes  ___ n o  

Number __ 

An i ma l  d i ed ___ y e s  ___ no  

Number 
---

9 2 . Do you  h av e  a ny d i ff i c u l t i e s  i n  s t or i ng a nd  d i s t r i b u t i ng t h e  drug s ?  

___ ye s ___ no  

93 . Do you  s t i l l  keep  t h e  d rug s and  e q u i pment i n  t h e  s ho u l d e r  b a g ?  

_;__ ___ y e s  ___ no  

94 . How muc h  d o  you ch a rg e  the  f a rmer for t h e  c a l f deworm i ng d rug ? 

B • • • • • • • . •  
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9 5 . How m u c h  do  you c h a rge t h e  fa rmer for  e a c h  i nj ec t i on of  l i ve r  f l u ke 
t r e a t m e n t ?  

___ 7 Baht/ 1 00 - 200kg body w t . 

___ 8 .  50  Baht/ 2 50 - 3 50 kg body wt . 

___ 1 1  Baht/>3 5 0 kg body wt . 

---
1 0  B aht/each  

___ 1 5  Baht/each  

___ 2 0  Ba ht/e a c h  

---
More  than  20  Baht/each  

96 . What  d o  you  th i n k about  the  1 3% i n cent i ve p ayme n t  from  the  s c h eme?  

9 7 . W h at  d o  you  th i n k about  2 keyme n/Tumbo n ?  

I cou l d l ook  a fter  m o r e  v i l l ag e s  

---
about  r i g h t  

too  much work 
---

98 . How m a ny packages  of deworm i ng drug s d i d  you o b t a i n  a nd s e l l d u r i ng 
l a s t  y e ar ( 1 986 ) ?  

. 9 9 .  

I Obt a i ned  Drugs  So l d d r u g s  

------�------- � �·--------------- ----------------* I 
P I P -TH I P ( formu l a 1 )  I 'I 
----�*�*---------- �---------------

P I P - TH I P ( formu l a 2 )  I I I 
How m a ny bott l e s  o f  
y ea r ( 1 98 6 ) ? 

N i c l o fo l a n  

* * *  
N i c l ofo l a n  d i d  you  

Drug s o b t a i ned 

obt a i n  a n d  u s e  d u r i n g  

I . D r u g s  s o l d 
I 
I I 

1 a s t  
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1 00 .  C ou l d  you t e l l me br i e f l y  w h a t  you  t e l l farmers about  h ow a c a l f
_ 
get s  

pa r a s i te s  i n  i t s i n t e s t i n e ?  

1 0 1 . W h at  do you t e l l farmers  about  t h e  a g e s  a t  wh i c h  c a l v e s  s h o u l d be  
d ewormed?  

1 0 2 .  W h at  do you t e l l farmers about  how a n  a n i ma l  g e t s  i n fected  w i t h  l i ve r  
fl u ke?  

1 0 3 .  W h a t  do you t e l l farme rs  about  1-1 hen  a nd how o ften  t h e  ad u l t b u f fa l o 
and  cat t l e s h o u l d be t rea ted aga i n s t  l i ver fl u ke ?  

1 0 4 .  Wou l d  you l i ke to s e e  a ny c h ange s  i n  keyman t ra i n i ng and  re fre s h e 1· 
t ra i n i ng ?  

1 0 5 .  To f i n i s h  u p ,  i s  t h ere any t h i ng e l s e  you wo u l d  l i ke t o  c ommen t  on  
about  the  s u bj ect s  we ' ve d i s cu s s ed t od ay? , 

T h ank  you fo r an swer i ng my ques t i on s , wh i ch w i l l  he l p us  t o  i mp rove  o u r  work  i n  
t he para s i te tre atme n t  farmer s e l f - h e l p program .  

* * *  

* * *  

Deworm i ng drug s i n  powder  form con t a i ned  of  P i p e r a z i ne and  
T h i bend az ol e i n  r a t i o  2 : 1 ,  for  t h e  3 and 6 weeks  o l d  c a l v e s  
re spect i ve l y .  
I nj e c t e d  so l ut i on ag a i n s t  l i ve r  fl uke  i n - rum i n a n t , 
recommended d o s e  i s  2 ml . / l OO kg . body wt . 
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Date 

2-3 M a r. 1 9 8 7  

4-6 M a r. 1 9 8 7  

3-1 3 Mar . 1 987  

APP E N DIX  3 

PERIODS O F  S U RVEY I N  P HAS E S  1 AND 2 

P lann ing  for f ie ld  s u rvey 

D iscussed and arranged the s u rvey with the local superv isors and staff 
i nvolved i n  the program at the N E-VR DC,  Tha P h ra,  Khan Kae n .  

Q u estionnaire forms were p repared in  Thai  vers ion  for farm e rs a n d  
keymen.  

Offi c ial contact was made wi th  the survey to :  

1 .  The s ix P rovinc ia l  Livestock Off icers of 
Khan Kaen ,  Loe i ,  Udorn and Kalas i n  

2 .  Twenty fo u r  Distr ict Livestock Officers 

Mahasarakam, S u ri n ,  



S u rvey i n  P hase 1 ( Mahasarakam) 

Date S u rvey team Area i nterviewed 
( Districts) 

6 Mar. 1 9 8 7  3 ,4  G osu mpisai  * 
1 , 2 B orabue ** 

1 7  Mar. 1 987  1 , 2 G osumpisa i  
3 ,4  B orabue 

1 9  M a r. 1 987  1 ,4 Gosumpisa i  
3 , 2  B ora bue 

20  Mar. 1 987  1 ,3 Gosumpisai  
2 , 4 B orabue 

23 M a r. 1 987  3 ,4  Gosumpisa i  
1 , 2 B orabue 

24 M a r. 1 987  1 , 2 Ch iengyuen * 
3 ,4  P ayakhapump isai  * *  

26  M ar. 1 987  1 ,4 Ch iengyuen 
2 ,3  P ayakhap umpisa i  

27  M a r. 1 987  1 ,3 Ch iengyuen 
2 ,4 P ayakhapumpisai 

30 M ar. 1 987  1 ,4 Ch iengyuen 
2 ,3 P ayakhapu mpisa i  

3 1  M a r. 1 987  1 , 4 Ch iengyuen 
2 ,3 P ayakhapumpisai  

7 Apr. 1 9 8 7  Prof. R .S .  Morris 
Dr. S .Sr ihak im 
Dr .  Krudenner  
Dr .  K.Le id l  Ch iengyuen 
Dr. M . P o lpark Payakhapum.  
Dr. L .Srik itjakarn 
Dr. N . Meemark 

Survey team: 1 = Dr. Nopadon Meemark 
2 = Dr. Lertruk Srikitjakarn 
3 = Ms. Rungsuda Sukhamol 
4 = Dr. Manviga Polpark 

Number  of 
i nterviewees 

8 F+4VH 
8 F+4VH 

8 F+4VH 
8 F+4VH + 1 KM 

8F+4VH 
8F+4VH 

8F+4VH + 1 KM 
7F+4VH 

8F+4VH 
6F+4VH 

8F+4VH 
8F+4VH 

8F+4VH 
8F+4VH 

8F+4VH 
8F+4VH 

8F+4VH 
6F+4VH 

8F+4VH 
7F+4VH 

2F+1 VH+1 KM 
2F+1 VH+1 KM 



S u rvey in P hase 2 CSR.KK,LE,UD.KS} 

Date 

1 3-1 4 May 1 98 7  

1 8-1 9 May 1 98 7  

20 M ay 1 98 7  

2 1  M ay 1 987  

3 June 1 98 7  

4 J u n e  1 987  

1 6 J u n e 1 98 7  

1 7  J u n e  1 9 87 

7 J u l y 1 98 7  

8 J u l y 1 9 87  

9 J u l y 1 9 87  

1 0 J u ly 1 98 7  

1 4 J u ly 1 98 7  

1 5 J u ly 1 987 

1 6 J u ly 1 987 

1 7 J u ly 1 987 

20  J u ly 1 98 7  

2 1  J u ly 1 98 7  

22 J u ly 1 987  

23 J u ly 1 987  

* Low adoption area 
** High adoption area 
F = Farmer 
VH = Village headmen 
KM = Keyman 

Area  i nterviewed 

Khon Kaen 

M u njakeeree * *  

P a n ** 

P h uphaman * 

C hu mponburee  * 

Wangsa pung  **  

C h i e n gkan ** 

Maung * 

P h u ruoe * 

U d orn 

N a  k lang 

Ban  dung  

S ri that 

N o n g han 

Kalas i n 

Ma ung  

Kamalasai 

Yan gtalad 

Sahassakan 

P rasart ** 

R attanabu ree ** 

Chompra * 

C h u mponbure e  * 

N u m ber  of in tervi ewees 

6F+3VH+1 KM 

6F+3VH+1 KM 

6F+3VH+1 KM 

6F+3VH+1 KM 

6F+3VH+1 KM 

6 F+3VH+1 KM 

6F+3VH+1 KM 

6F+3VH+1 KM 

6F+3VH 

6F+3VH 

6F+3VH 

6F+3VH 

6F+3VH 

6F+3VH 

6F+3VH 

6F+3VH 

6F+3VH+1 KM 

6F+3VH+1 KM 

6F+3VH+1 KM 

6F+3VH+1 KM 



APP E N DIX 4 

Geographica l  I nfor m at ion Concern ing  the Study Area 

The fol l owin g  F i g u res  descri be the  areas in which the stu dy was carr ied out .  

Fi g u re 4 . 1  Thai land,  s h owi ng  the p rovinces of the north-east in which the  project took p lace 

Fi g u re 4 . 2  Mahasarakam province,  s h owing the study sites for P hase 1 

Fi g u re s  4 .3  to 4 .6  V i l lages in  wh ich t h e  study was cond ucted in M a h asarakam,  with scale on 
Fi g u re 4 .3 

Fi g u re s  4 .  7 to 4 . 1 1  M aps of the f ive p rovi nces stu d ied  i n  P h ase 2 ,  showing  the locat ion  of 
the s tudy  areas 

F i g u res 4 . 1 2 to 4.23 V i l la ges in wh ich  the study was cond ucted i n  Phase 2. Each f igure 
sh ows d eta i ls  of the v i l lages stu d i e d  and the keymen used by t h e  farm ers ,  p l us a map 
showi n g  t h e  d istance from each stu d y  v i l l age to the v i l lage of the keyman serv i n g  the area. 



Figure 4 . 1  THE PROV I NCES I N  THE STUDY A�EAS 

BU R M A  

Andcmcn Sea 

PROGRAM PROV I NCES I NVOLVED I N  THE PROGRAM I N  1984 

PROGRAM PROV I NCES I NVOLVED I N  THE PROGRAM I N  1986 

NoN-PROGRAM PROVI NCES 

• Chicng M.ci 
L AOS 

THA I L A N D  

B A N G K O K  

C AMBODIA 

Gu l f  o f . S icm 

Phu Ket  LOCATION OF THE PROJ ECT IN THAI LAND 

. ·· 



Figure 4 . 2 
GEOGRAPH I CAL I NFORMAT I ON SHOWS STUDY AREAS I N  PHASE 1 :  MAHASARAKAM 
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Figure 4 . 3  

PROVINCE: Mahasarakam 
DISTRICT: Borabue KE'{IViA·N··t·Ralree·· S i ngsr i  
00 Keyman's V i l lag� 

o Vi l lage Intervi ewed 

(High Adoption Area ) 

I LLUSTRATED V I LLAGES FOR F I ELD SURVEY I N  BORABUE 

LLJ 
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40 T. Bo Ya i · 
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1 2  
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T. N ong Moung 



Figure 4 . 4  

ILLUSTRATED V I LLAGES  FOR F I ELD SURVEY I N  GOSOMPI SAI  

T. Loa 

PROVINCE: Mahasarakam 
9.� �.'9:': . . . 9�.�!?.'.1JP.i.�.9. i.. 
KEYMAN: Somsak Suphohong 

{i1 Keyman's Vi l lage 
0 Vi l ' lages l nterv iewed 

( Low Adoption Area ) 

T. Yang No l  



Figure 4 . 5 

I LLUSTRATED VI LLAGES FOR F I ELD SURVEY I N  CH I ENG YUEN 

PROVINCE : Mahasa r akam 
�.l.�J.�.��-�-: . . . ��-i�.�-�- .. X�.�-� 
KEYMAN : Kul a r b  Kengr it 

[!] Keyman1s V i l lage 
0 Vi l lage Interviewed 

( Low Adopt ion Area ) 



Fi gure 4 . 6 

I LLUSTRATED V I LLAGES FOR F I ELD SURVEY I N  PAYAKAPUM P I SA I  

PROVINCE: Mahasarakam 
.l?.!?!.��q: .. .. . ��Y.������ . .  �. !��! 
KEYMAN : Sa Kaewprasert 

(!] Keyman's Vi l lage 
0 V il lage In terv iewed 

(H igh  Adopt ion Area) 

T.Maung Tao 

T. Rath Chareon 



F i gure 4 . 7 
GEOGRAP H I CAL DATA SHOWS STUDY AREAS I N  PHASE 2 

SUR I N  PROV I NCE 
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F i gure 4 . 8 
GEOGRAPH I CAL DATA SHOWS STUDY AREAS I N  PHASE 2 :  KHBN KAEN PROV I NCE 
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,F i gure 4 . 9 
GEOGRAPH I CAL DATA SHOWS STUDY AREAS I N  PHASE 2 
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Figure 4 . 1 0 GEOGRAPH I CAL DATA SHOWS STUDY AREAS I N  PHASE 2 UDORNTHANEE PROVI NCE 
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Figure 4 . 1 1 GEOGRAPH I CAL DATA SHOWS STUDY AREAS I N  PHASE 2 KALAS IN PROVI NCE 
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Fi gure 4 . 12  

V i l l ages o f  #fan ner used 
k eyman and own k eyman 
f a r mer s < Keyman ' s  

n ame ) 

Keywan ' s  v i  1 .  3 
1 407 1 0 1 1 
B . Tanon c h a i  ( Somphc•t h )  

V i l l . < 2 k m .  3 
1 407 1 0 1 4  
B . Sano ( Sor11p h ot h ) 

Vi 1 1  • >2krn . 3 
1 407 1 0 1 5  
B . T a j a d  ( Somphot h )  

Pr ov i n c e  
Ar11phur 
Tur11b on 
V i l l age 

: Su r i n  ( 1 4 )  
: Pr asar t ( 07 )  
: B an Sai ( 1 0 )  

N o . : 1 1 , 1 4 and 1 6  

#far mer used 
k eyman i n  
s ame Tumbon 

-

-

-

Keyman ' s  n a we Somp h o t h  J i n g j a i k l a 

• 

#far mer u sed #farmer whc 
keyman i n  n ever known 
ot h .  Tumbons keyman 

- -

- -

- -

( H i g h  adop t i on ar e a )  

• 



Fi gure 4 . 1 3  

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

Vi l l ag e s  
o f  k €'y111an 
and f ar m e r s 
====== = = = = == 

Keyman ' s  v l . 
1 4 0 8 1 1 07 
B . Nong Pue 

Vi 1 .  < 2 k rrl . 
1 408 1 1 05 
B . Nong khon 

Vi 1 • >2krrl . 
1 4 08 1 202 
B . No:ong Y a i  

= = = = == = = = = ======= • = = = = = = = = = = = = = =  

#Far mer used I # f ar r11er used 
own k e y m a n  I k eyman i n  
( k eyman ' s  name ) I same Tumbon 

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

3 

Ch a n g  

3 

C h a n g  

- ·- - - - - - - - - - - - - -_ _  ,, _ _ _ _ _ _ _ _ __ _ _  _ 

#Far rne r  Ll st-d 
kt- yrr1an i n  
ot h .  Tumbons 

_ _ _ _ _ _ _ _  .. _ _ _ _ _ _  _ - - - - - - - - - - - - - - -

3 

Chang 

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

#Far mt-r who 
n t- v e r  known 
k eyrnan 

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

P r o v i nc e :  Sur i n  ( H i g h  adop t i on a r t- a ) 
Amphur Rat t an abu r e e  
Tumbon Ber d ,  Non g Luang 
V i l l age No . : 7 , 5 and 2 

Keyman ' s  n ame : C� a n g  Boonyo 

• 

• 
• 

• 

2 
T. N o n g  

• 

T. Berd 
1 • 



Fi gure 4 . 14 

Vi l l ages o f  #Far mer used 

keyman and own kf.'yman 

far mer s ( Keyman ' s  
n ame ) 

K.:-yrl,an ' s v i  1 .  3 
1 404 1 407 
B . Sr a  V e a w  

V i  1 1 .  < 2k rl, , 
1 404 1 403 
B .  Chad 

V i  1 1 .  >2k rl• . 
1 404 1 402 
B . Nc•n f<l ang 

< Sc•mb oon ) 

2 

( Sc•r!Jb oon ) 

-

Sur i n  ( 1 4 )  
C� umponb u r e e  ( 04 )  
Maun g B u a  ( 1 4 )  

P r ov i n c e 
Amphur 
Tur1rbopn 
Vi l l ag e  N o . : 7 ,  3 a n d  2 

#Far mer used 

Keyman i n  
s ame Tumbon 

-

-

-

Keyman ' s  n a me : Somboon Bup h am a l a 

• 

• 

• 

o T. M a u n g  bua 
1 

___.----:;? .• 3o� / 

#Far mer USf.'d 
keyman i n  
ot h .  Tumbons 

-

' 
-

-

#Far mer 
n ever 
k eyman 

. � . . . . . .· . .  

who 
Known 

-

1 

3 

( Low adopt i on ar ea ) 

• 



Fi gure 4 . 1 5  

.... 
V i l l ag e s  #Far mer used• # F a r mer used #Far mer u s ed #Far mer who 
o f  k eyman C•Wn k eyman k eyrnan i n  keyman i n  n ever known 
at1d f a r fl'le r s ( I; t-ywat1 ' s name ) s a r11e Tumbc•n ot her Tumb o n s  k eyman 

k eywan ' s  v l . ., .... - - 1 
1 4 031 307 < Pr a k ob Sr i saku ) 
B .  ��ham 

Vi 1 .  < 2k rll . -

1 403 1 304 
B . Nong Si m 

V i  1 .  >2k rn .  -

1 403 1 308 
B. Non Sung 

( 1 4 )  
Amp hur C h omp r a  ( 03 )  
Tumbon C h ornp r a ( 1 3 )  
V i l l ag t- No . 1 , 4  a n d  7 

P r a kob Sr i saku 

• 

- - 3 

- - 3 

< Low adop t i on ar e a )  

• 
• 

80 

T. C hom pra 

1� 

• 

• 

• 



Fi g u re 4. 16 

= = = = = = = = = = = = = = = = = = ===== = = = = = = = =============== = = = = = = = = ================ 

Vi l l a g £- s  
o f  k e y u,an 
and f ar mer s 
= = = = = = = = = = == 

Keyman ' s  v l . 
4 1 00407 
B . Neong Rua 

Vi 1 .  < 2 k TI! . 
4 1 00408 
B . Mued Ae 

Vi 1 .  >2 k m .  
4 1 00405 
B . Tua L e x.  

#Far rl1£-r used 
k eyman and 
k e yman ' s  n a r11e -------------------------------

3 

Kurnp 1 C•ew 

3 

Vump l eoew 

Pr ov i n c e :  Khon k a t-n ( 4 )  
A111 p h u r  
Turi,bon 
V i l l ag e  

Peon ( 1 0 )  
Jod t- Nong K a e  ( 0 4 )  

No . :  7 , 8 and 5 

#Far mer used 
k e y r11an i n  
sar11e Turi,bon 
= = = = = = = = = = = = =  

K e y m a n ' s  n ame : Kump l oew H eon g b i n  

#F ar mer u sed #Far mer who 
k eyman i n  n ever k n own 
ot h e r  Tumbc� s  k eyman -------------- ------------------------- ------------

a -

( H i g h  adopt i on ar e a )  



Fi gure 4 . 17 

V i l l ag t- s  o f  #F"ar mer used 
k t-yman and own keyman 
f ar mt-r s ( keyman ' s 

name ) 

Keyman ' s  v i  1 .  3 
4 1 60502 ( S r i f<urf1 k 1 eo-
B . Nong S e a n g  n g )  

Vi l l . < 2k m .  -

4 1 6050 1 
B . nong w e a n g  
y a w  

Vi 1 1 .  >2k ril . -

4 1 60503 
B .  Non Tc'n 

Pr ovi nc e 
Ar11phur 
Turf1b on 
V i l l ag e  

Khon f< aen ( 4 )  
Nong Son g Hong ( 1 6 )  
Don Du ( 05 )  

N o . : 2 ,  1 an d 3 

Keyman ' s  n am e  : Sr i f<um k l ong 

• 

• 

#F"ar mer used 
k eyman i n  
s ame Tumbon 

-

-

-

2. 3 
1c/ ---o 
T. Don du 

4. 

• 

#F"ar mer used #F"ar mer who 
keyman i n  never known 
ot h .  Turnbons keyman 

- -

- 3 

- 3 

( Low ad opt i on ar ea ) 

0 



Fi g u re 4 . 18 

V i l l ag �? s  #Far r11t-r ust-d 
o f  k t-yrnan own k t-yman 
and f ar mt- r s o� t.-yman ' s nar11 £< )  

Keymat1 1 s 
4 1 '30303 
B . S a w a n g  
song 

Vi 1 .  < 2 k m .  
4 1  '30302 
B .  Sur11 P h u  
T h o n g  T a i  

V i l . >2 k m .  
4 1  '30305 
B . Na Nu m 

Pr o v i n c t­
Amp h u r  
Tumbon 

v l . 2 

Non 

-

-

Surn 

Khon f<aen ( 04 )  
Phu P h a  Man ( 1 '3 )  
Phu P h a  Man ( 03 )  

#Far r11t-r ust-d 
k t-y111an i n  
Sarn£< Turi1bc•n 

-

-

-

Keyman ' s  n am e  : J i t-ng R at t an av i set 

#Far ri1H US£-d #Far m£-r WhCo 
kt-yrnan i n n ever known 
o t h t-r TLW1bons k £-yrnan 

- 1 

- 3 

- 3 

( Low adop t i on ar ea ) 

2 

� 
. Phu pha man 



Figure 4 . 19 

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

V i l l agt-s 
o fk E--yrrran 
and far rrrt- r  s 
= == ======= = =  

f<t-yman ' s v l . 
4200 1 1 0  
B . T h a  s a l a l O  

V i l . < 2 k rn .  
4200 1 02 
B . Tha sa l a2 

V i l . >2 k m .  
4 2002 1 0  
B . f<h arrr pom 1 0  

==== = = = = = = = = ===== 

#F a r rnt-r ust<d 
eown k e yman 
( l:: t<yrrra n ' s n arrr E.- )  

==== = = = = = = = = == = = =  

3 

C Boon yu n g )  

3 
( Boonyun g )  

Pr ovi nc t< :  Khon Kat<n ( 4 )  
Amphur Mun j a k e e r E.-E-- ( 20 )  
Tumbon Th a sa l a  ( 0 1 ) 
T u mbon Pon p e x  ( 0 2 )  
V i l l ag t<  No . 1 0 , 2 and 1 0  

Kt-yman ' n a m e  : Boon yung G i n g k u m  

• 
T. Pon p ex 

• 

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

#Far mt-r ust<d 
k t-yman i n  
s a rrre Turnbon 

= = = = = = = = = = = = = = =  

0 

0 • 

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

#Far mer used 
k eyrnan i n  
o t h t< r  Turnbons 

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

3 
t:Boon yun g )  

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

# f ar mE-- r 
n E--vE--r k nown 
k E--yman 

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

( H i g h  adop t i on ar e a )  

/ 

0 

0 
0 

• 
0 



Fi gure 4. 20 

Vi l l ag e s  o f  #Far mer used 
keyman and own k eyman 
far rner s < k eyman ' s  

n ame ) 

k t-yman ' s  v i  1 .  
5060'305 
B . f< . P . St-an 
E i  rr• 

Vi  1 1 .  < 2 k r.-• •  
5060'308 
B . �: .  P .  F: i rr, 

V i  1 1  • > 2 k m .  
5060'306 
B . f< t-an Lan 

San 

LN: i ( 5 ) 
Phur u a  ( 06 )  
Ron g j i g ( 0'3 ) 

P r o v i n o: t­
Arr.p h u r  
Tumbon 
Vi l l ag t- No . : 5 , 8 a n d  5 

Kt-yman ' s  name : Ch umpon 

-

-

-

#Far mer used 
k eyman i n 
same Tumbon 

-

-

-

• 

T. Rong j i% 
• 

0 

#Far rr,.:r used #Far mer who 
k eyman i n  n ever k nown 
ot h .  Turobons k eyman 

- 3 

- 3 

- 3 

( Low adopt i on a r ea )  

• 



Fi gure 4 . 2 1  

= = = = = = = = ===== = = = = = = = = = = = = = = = = = = = ==== = = = = = = = = == = ========= = = = = = = = = = = ==== 

V i 1 l ag t- s  #Fa r mt-r ust-d #Far mt-r used ! # Far mer u s e d :  #Far mer who 
C•  f kt-yrt'1an 
and f a r m H s  
= = = = = = = = === 

f(eyrna n '  s v1 . 
502070 1 
B . Na Soa 

Vi 1 .  < 2 k rf, , 
5020704 
B . Ma i  t a  
Sean g  

V i  1 .  >2k m .  
5020707 
B .  Na S•:.a 7 

own k e yman I k ey111an i n  
( k eyman ' s  n a m e )  I same Tumbon 

- - - - - - - - - - -- - - - • -- - - - - - - - - - -- - - - - - - - - - - - - - - · - - - - - - - - - - - -

3 

O<um s i  n g )  

( f<u m s i  ng ) 

3 

< Kumsi n g )  

I k eyman i n  I n ever k n own 
I ot h er Tumbons k eyman 
1 - - - - - - - - - - --- 1 - - - - - - - - - - -- ­, - - - - - - - - -- - - - . - - - - - - - - - - - - -
I I 

1 

--- -- - - - - - - : - - -- - - - - -- - ---- : - - - - - - - - - - - - : - - - - - - - - ---- - - - - - - - - - - ---

Pr ov i n c e :  
Amphur 

L o e i  ( 5 ) 
Ch i t-ng f<h an ( 02 )  
N a  soa ( 07 )  Turt'1b on 

V i l l ag e  No . : 1 , 4  a n d  7 

Kums i n g Kaenphu k e aw 

T. Na s o a  

H i g h  a d o p t i on ar e a )  

• 



Fi gure 4 . 22 

V i l l ag e s  # F ar mt-r u s ed F ar wer ust-d 
o f  k t-yrnan o)Wn k eyman k eyman i n  
an d f a r me r s ( k eyritan ' s n a me ) saritt- Tumbon 

Kt-yrrtan ' s v l . 
5 0 1 0807 O< aew 
B .  Wang f<an 

Vi 1 .  2 k rn . 
50 1 0805 O<at-w 
B . Non g k o l:: b ou 

Vi 1 .  > 2 k rn .  
50 1 0808 
B. Sum Pu 

Pr ovi nc e L o t- i  ( 5 )  

3 

1 

-

Amphur Maun g C O l ) 

Sun a )  

Sun a )  

Tumbon Num Soay ( 08 )  
V i l l a ge No . 7 , 5  and 8 
Keyman ' s  n am e  : Kaew Suna 

• 

• 

-

-

-

T. Nu m s oay 

0 8 
0 0  

0 

• 

. · , . 

#Far mer ust-d #Far mt-r who 
k e ym an i n  n ever kn own 
o t h t- r  Tumb ons k eyman 

- -

- 2 

- 3 

( Low a d op t i on ar e a )  

• 

• 



Fi gure 4 . 23 

Vi l l ages of #far mer ust:-d 

keyman and own k eyman 

f a r m � r s  < k eyman ' s  
name) 

f<eyrnan ' s v i  1 .  3 
508060 1 
B . �:l ang < Boon h ome ) 

Vi l l . < 2 k w . 3 
50806 1 4  
B . Wang f(cok ( Boon h orrre ) 
Du a 

Vi 1 1 .  >2k rir . ':I '"' 

5080603 ' 

B .  f<ud Sa wan ( Beoonh orne ) 

P r o v i  ne e Loei  ( 5 )  
Awp hur Wan g Sapung ( 08 )  
Tumb on Nong Ya P l o n g  ( 06 )  
V i l l age N o .  1 ,  1 4  and 3 
Keym an ' s  n am e  : Boon home V i s e t y a  

• 

0 

0 

#far m�r used 
k eyman i n  
s ame- Tumbon 

-

-

-

• 

0 

0 

0 
0 0 

T. Nong ya plong 

• 
0 

. ·:· · ·.',. 
� . . .  . . 

#far mer u sed #far mer who 
k eyman i n  n ever known 
ot h .  Turnbons k eyman 

- -

- -

- -

< H i gh adop t i on a r e a )  

• 

3 • 

0 



APP E N DIX 5 

CODE D E S C R I PTI O N  FOR QU ESTI O N NAIRE S URVEY 

Used i n  Panacea "FAR M E R "  D ataset 

TAB L E  1 .  Farmer  code d esc r ipt ion 

N u m ber  of Code Code descript ion  
quest ion naire 

3 In terviewer names 1 Nopado n  
2 Lertrak 
3 R u n g s u da 
4 Manvi g a  

5 Sex 1 Male 
2 Female 

7 Addresses See Appen dix 6 

1 1  Ma in  Farm Activity 1 R ice P lant ing  
Code farm ma in  job  2 An imal  ra i s i n g  

3 Cropp i n g  
4 No  ma in  farm ing  activity 

1 2  1 st farm act ivity An imal  ra i s i ng  
2nd  farm activity Tap ioca p l ant i ng  
3 r d  farm activity Kenaf p lant ing  
4th  farm act ivity Sugar  cane  p lant i n g  
5th farm activity Maize p lanti n g  
6th farm activity Tobacco p lanti n g  
7th farm activity Other  c rops p lanti n g  

1 4  Off-farm job  1 Shopkeeper  
2 Driver 
3 Weaver 
4 Carpenter  
5 F ishery 
6 Employee 
7 keyma n  

26 Reasons for  buffa lo 1 D rau ght  p u rpose 
and catt l e  bought 2 N eed of  m ore tra ined  buffa lo 

3 For b ree d i n g  
4 For trad i n g  
5 To rep lace the o ld  o n e  



28 Reason fo r B ,C  so ld  1 Need of money for soc ial and  c u ltu ral affai rs 
2 For  housi n g  and repai r i ng  
3 Need of money for the  d ept prob le m  
4 No p lace for g razi n g  
5 Too o ld  
6 Breeder  
7 B uffa lo  has no sk i l l  for p lou g h i n g  
8 To replace the o ld  o n e  
9 Need money for paddy fi e ld  
1 0  Need money for Tractor ( I ron buffa lo) 

3 1  P e rsons in  charge of 1 Fathe r  
h e rd 2 Mother  

3 C h i l d ren 
4 Whole fam i ly  
5 E mp loyee 

33 R e asons to h i re 1 No buffa lo  at a l l  
buffa lo  2 No tra ined buffa lo  

3 A l l  buffa loes d i e d  
4 N o  stockman ava i lab le  
5 Not enough  buffa lo for work 

37 Feed ing  management  1 Trad it ional  pastu re and m i n e ra l  supp lement  
2 Trad.  pastu re and  cassava ch ip  
3 Leucae na 
4 M i n era l  + Cassava ch ip 
5 M i n era l  + Le ucaena 
6 Cassava ch ip  + Leucaena 
7 B ran 
8 B ran + m i ne ra l  
9 Oth ers (Corn l eaves ,dry cassava l eaves) 

43 Causes of calf 1 Paras ite infestat ion 
mortal i ty 2 Lack of m i l k  

3 Severe emac iat ion 
4 Enter it is 
5 Severe sk in  d i sease 
6 Unknown 

45 D iseases i n  s ick 1 Paras it ic prob lems 
calves observed.  2 Ma lnutrit i on  

47 D iseases i n  dead 3 Sk in  d iseas e 
calves observed.  4 Unspecifi ed  d iarrhoea 

5 Abort ion 
6 Omphaloph lebit is 
7 Unknown 
8 Abnormal i t ies 
9 Accidental death 
1 0  Depress ion ,  Anorexia 

48 Farmer response 1 Go to see the  DLO 
when calf was sick.  2 Go to see the  keyman 

58 Fermer response 3 Go to see the  v i l l age  head 
when adu l t  an imal  man 
was s ick 4 Go to the  chemist 

5 Go to s e e  the ne ighbour  



6 Trad i t ional treatment used 
7 No  response at a l l  
8 Treatment due  to supersti t ious  be l i ef 
9 Go t o  s ee q uack d octor 

50  Resu lt i n g  i n  1 Modern  drug is more effective 
BAHS (th e  chemist) 

2 S u g gest ion by the DLO 
73 Why do you treat 3 S u g gest ion by the keyman 

them? 4 S u g g est ion by the v i l l age  
headman 

5 S u g gest ion by ne ighbour  
6 Need  to  p revent worm i nfect ion  
7 Need of healthy an imals 
8 Owner  are afraid of a n i mal  

death.  
9 Keyma n  use drugs i n  scheme fo r 

h is own an imal .  

5 1  Carcass disposal 1 En t i re ly  bur ied ,  not  opened 
2 Opened and bur ied 
3 Consumed 
4 So ld  
5 Don 't know, no  experience 

53 PM f ind ings  o n  death 1 Severe parasit ic a n i mal  
a n i m als i nfestatio n  (Nematodes) 

2 Fore i g n  body in a l imentary 
tract (adu lt an imals) 

3 Dry o m asu m  
4 Paras ite obstructio n  + d ry 

omas u m  
5 E m ac iati on  and l iver  c i r rhos is  

due t o  l iver  f lukes 
6 I nterna l b leed ing 
7 Food poison ing  
8 U n k n own 

55 P M .f ind ings on  1 Food Po ison ing  
adu lts and h istory 2 Emac iat ion and l iver  
p r io r  death ci rrhosis due to l iver f lukes 

3 Stiffness (tetano id  syn d ro m e) 
4 La meness 
5 Sk in  d isease (Sarcoptic mange)  
6 F M D  
7 Conj u nctivit is 
8 Acute o r  chron ic  tympan it is (b loat) 
9 S eve re emaciat ion  
1 0  U n k n own 

6 1  I nformation  p rov ided  1 D o n 't need any advice 
to  treat s ick calf  2 F ri end  

3 Keyman 
4 V i l l age  headman 
5 C h e mist 
6 D istr ict veter inar ian 
7 H erbal med.  
8 N ever  admin istered any m e d i c i n e  



62 Drugs p rovi d e d  by 1 V i l l age headman 
2 Keyman 
3 C hemist 
4 D istr ict Livestock Office r  
5 N ever admin istered 

68 Cl i n ical  fi n d i n g  1 Loss of cond it ion and 
o bserved p ri o r  t o  a ppetite 
death 2 C alf scour, depress ion  
(Method o f  detect ion) 3 Worm detect ion  

4 Abdomina l  pai n ,  stiffness 
5 Convu ls ion and paresis 
6 Whole symptoms as m ent ioned  

7 1  How to  preve nt  1 T imed dewo rming of cal f  
an imal l oss? 2 D LO'S re commendat ion  

3 Keyman's recommendat ion 
4 Keyman's recommendat ion  

(when calf i s  at 3 and 1 0  wk.  of age)  
5 He rbal med ic ine  used 
6 T reatment d u e  to supersti t ious  be l ief  

77  Keyman's act i o n  1 Keyman provides d rugs  accord i n g  to 
recom mended pr ice.  

2 Keyman always promotes h i s  
activit ies .  

3 Keyman is i nactive but d r u g s  a re st i l l  ava i lable .  
4 Keyman's activity was u nknown to farme rs ,  and 

n o  act ivit ies at al l .  
5 D i ff icu lty i n  explanatio n  
6 Don ' t  know anyth i n g  

86 Why d id  you i g nore N ever had s ick an i mals 
keyman rec om me ndat ion? 2 Don't  bel i eve keyman 

3 No money 
4 Keym an vi l l age is too far away 

to get d rug  
5 Pe rsonal ant ipat hy 
6 No suff ic ient  informat ion 
7 No adu l t an i mal 
8 No calf 
9 P refe rence fo r trad i t iona l  

med ic ine  
1 0  P refe rence fo r superstit i ous  

methods 

89 Maj o r  hand icap n ot 1 No t ransportation 
to contact keyman 2 Keyman's d rug  is l i m ited 

3 No  money to  buy d ru g s  
4 Diffi cu lty i n  see ing keyman 
5 Keyman's  v i l lage i s  too far  away 

94 Nature of c o n d it ion 1 Better appetite, we ight  g a i n  
improvement  2 Roundworm excret ion 

1 03 Effects of f l uke  3 Improved work ing  ab i l ity 
treatment  



The fo l lowing  code d escript ions e d ited for the new created vari abl es: 

Subjects Code Code descriptio n  

1 .  P rovi nce codes 1 Mahasarakam 
2 Suri n  

3 Khan Kaen 
4 Loei 

5 Udornthanee 
6 Kalas i n  

2 .  Time i n  scheme P rovi nces have not  yet involved in  the sch e m e  
(Udornth anee and  Kalasi n)  

2 One  year program p rovinces (Khan Kaen a n d  Loei)  
3 Three year program provinces (Mahasarakam a n d  s u rin)  

3 .  Level of adoption 0 Low adoption 
areas (advised by 1 H i g h  adoption 
the DLO) 

4. Acceptan ce levels 1 Low 
of farm ers 2 M e d i u m  

3 H i g h  

5 .  Farmer age  group 1 <20 
2 20-29 
3 30-39 
4 40-49 
5 50-59 
6 60-69 
7 >70  



Tab le  2 .  Keyman code d escript ion for P anacea "KEYMAN" Dataset 

N u m be r  of  quest ionn a i re Code  Code descript ion  

3 I nte rviewer name 1 Nopadon 
2 Lertruk 
3 Rungsuda  
4 Manv iga 

1 0  Fami ly  status 1 Married  
2 S i n g l e  
3 Separated 

1 3  1 st activity 1 Keyman of Human P u bl i c  H ealth age ncies 
2nd activity 2 Keyman of Socia l  wel fare 
3rd activity 3 Keyman of Educationa l  Agencies 

1 5  Farm in g  ma in  job  coded 1 R ice p lant ing 
2 An ima l  rais i ng  
3 Cropp i n g  

7 1  Effects o f  posters 1 Very useful  
2 Some he lp  
3 No he lp  

Effects of  f i lm 1 Very usefu l  
2 Some he lp  
3 No he lp  

Effects o f  leafl ets 1 Ve ry useful  
2 Some useful 
3 No he lp  

Effects o f  others 1 Very useful  
2 Some he lp  
3 No he lp  

73  H el p  i n  promot ion 1 The DLO 
the  scheme obtained 2 The v i l l age h eadman  
from 3 Staff from Tha P hra l aborato ry 

4 Wife 
5 Other  members of fami ly  
6 Other  farmers 

76 Farmer response in  1 Better 
you own v i l l age  2 Same 
compared to  others 3 Worse 
v i l l ages 

7 7  Addit ional  h e l p  1 DLO's  assistance 
needed 2 F i lm  on  prog ram activit ies 

3 S l ides  on  pro g ram activ i t ies 
4 Television progra m  (videotapes) 
5 Others 



79 Parasite co ntrol methods 1 H erbal med ic ine  used 
farme rs used for  calves 2 M o dern med ic ine  used 
and adu lts before scheme 3 S u perstit ious p referred 

4 N o  i nterest i n  any treatment 

85 Farmer ta lked 1 Q u ite often 
on healthy an imal  2 Occasional ly  
after  u s i n g  the drugs 3 N ever 

86 Farmer ta lked 1 Qu ite often 
on bad a n i mal  2 Occas ional ly 
after  u s i n g  the drugs 3 Never 

87  Condi t ion of an imal 1 Better  
after  treatm ent 2 Same condi t ion 

3 Worse 

89 Comm ents on drug  s u pply 1 Very conven i ent 
2 I n adequate 
3 Cou ldn ' t  get  d r u g  as needed 
4 Need  drugs other  than 

anthe lm int ics 
5 N o  co mments 

89 Comments on p rice of 1 Too expensive 
d ru gs  2 Too cheap 

3 Q u ite reasonab le  
4 N o  comments 

89 Range of d ru gs p rovided 1 Too long  
2 R easonable period 
3 N o  comments 

95 Drug a g a i nst l iver f luke  1 7 Baht/1 00-200 kg  body wt. 
charged 2 8 . 50 Baht/250-350 kg  body wt.  

3 1 1  Baht per  >350 kg body wt. 
4 1 0 Baht/each 
5 1 5  Baht/each 
6 20  Baht/each 
7 M ore than 20  Baht/each 
8 2 Baht/ml 

96 Comments on 1 3% i ncentive 1 N ot enough  
paym e n t  2 Enough  

3 N o  comments 

9 7  Com m ents on 1 1 keyman/Tu m bon needed 
2 keym en/Tu mbon 2 About ri g ht 

3 Too much work 

*Transportati o n  of keyman 1 On  foot 
2 A bike 
3 A motorcycle  
4 A car  
5 Never gone anywh ere 



APPEND I X  6 

CODE S FOR AREA I NT E RV I E W E D  AND ANIMAL PO PU LAT I O N  

P r o v i n c e  D i s t r i c t Turnb o n  C a t t l e  Bu f fa l o  

0 6  M K  0 8  B o r a b u e  0 1  B o r a b u e  ( 1 7 ) *  8 2 9  2 2 6 5  
0 2  B o y a i ( 1 8 )  1 0 3 2  2 7 5 4 
0 3  W a n g c h a i ( 1 9 )  7 1 4 2 2 1 4 
0 4  N o n g ku k a d  ( 1 3 ) 3 4 5  1 0 9 6  
0 5  Kurnp i e  ( 1 8 )  6 7 8  2 1 4 7  
0 6  N o n g j i g  ( 1 5 )  6 0 5  1 6 9 0  
0 7  N o n g rn o u n g  ( 1 1 )  3 2 7  1 1 9 0  

0 9  P a y a kh a p u rn . 0 9  M a u ng t a o  ( 1 2 }  4 5 7  8 6 4  
1 0  B o u k a ew ( 1 2 }  1 5 4  8 1 4 
1 1  R . c h a r o e n  ( 1 6 )  2 1 1  9 9 6  

0 5  C h i e n g y u e n  1 2  Lu a d o krn a i ( 1 6 )  3 5 4 1 5 3 2  
1 3  Ch i e n g y u e n  ( 1 4 )  3 1 6 1 3 1 3  
1 4  S u a t a o  ( 1 1 )  1 7 8  1 5 1 7  

0 4  G o s urnp i s a i  1 5  L o a  { 1 4 )  5 9 1  1 3 8 9  
1 6  Y a ng n o i  ( 2 3 ) 1 8 1  1 2 6 4  
1 7  P e a n g ( 2 2 )  8 1 2 1 6 2 3  
1 8  H o u k w a n g  { 1 6 )  5 4 2  1 2 2 2  
2 0  K e a n g  K a e  ( 1 6 )  4 7 5  1 2 8 8  

1 4  S R  0 7  P r a s a r t  1 0  B a n s a i  ( 1 6 )  4 1 3  3 2 5 7  
0 8  R a t t a n a b u r e e  1 1  B e r t ( 1 2 ) 3 1 7 1 4 0 4  

1 2  N o n g l o a n g  ( 1 4 )  6 7 4  2 8 7 9  
0 3  C h orn p r a  1 3  Chornp r a  ( 1 4 }  3 9 0  2 3 7 7  
0 4  Churnp o n b u r e e  1 4  M a u n g b o u  { 1 4 )  1 3 6 6  2 0 0 2  

0 4  K K  2 0  M u n j a ke e r e e  0 1  Th a s a l a  ( 1 0 )  7 5 9  2 0 7 8  
0 2  P o n p e x  ( 1 1 )  2 0 9 2  2 6 6 9  

1 0  P o n  0 4  J . n o n g  k a e  ( 1 0 )  8 1 6  2 3 0 7 
1 9  Phuph a rn a n  0 3  Phup h a rn a n  ( 6 )  1 8 1  3 1 3  
1 6  N . s o ng h o n g  0 5  D o n d u  { 1 0 )  6 1 7  2 6 7 3  

0 5  LE 0 8  W a n g s a p u n g  0 6  N . y a p l o n g  { 1 2 ) 2 2 3  8 2 5  
0 2  C h i e n g k a n 0 7  N a rn s o a  ( 8 )  3 1 2 9  1 6 8 5  
0 1  M a u ng 0 8  N arn s o y  ( 1 0 )  1 2 4 2  8 6 5  
0 6  Phu r u o e  0 9  R o n g j i g  ( 8 )  3 2 2  4 3 3  



A P P E ND I X  6 ( c o n t . )  

P r ov i n c e  D i s t r i c t  Tumb o n  C a t t l e  B u f f a l o  

1 6  U D  0 5  N a  K l a n g  1 8  F a n g d a e n g  ( 1 0 ) 1 3 5  1 1 6 5  
0 8  B a n d u n g  17  D o n g  y e n  ( 1 2 )  2 0 4  1 0 3 2  
1 3  S r i  t h a t  1 6  B a n p r o n g  ( 1 0 )  1 2 8  1 2 4 5  
2 0  N o n g h a n  1 5  Pu n g n g u  ( 1 2 ) 3 2 0  1 4 5 0  

0 3  K S  0 1  M a u n g  1 5  Pa i ( 1 3 )  1 2 5 8  2 8 4 5  
0 2  K a m a l a s a i  1 6  T h a n y a  ( 1 2 ) 4 5 2 1 8 5 6  
0 8  Y a n g t a l a d 1 8  Y a n g t a l a d ( 1 6 ) 4 3 1  2 2 5 5  
1 1  S a h a s s a k a n  1 7  N . L . T h a o n g  ( 1 1 )  3 9 8  1 4 8 8  

T o t a l  2 4 6 6 8  6 6 2 1 8  

T h e  f i g u r e s  l o c a t e d  i n  f r o n t  o f  t h e  P r o v i n c e s , D i s t r i c t s , a n d  
T u mb o n  a r e  c o d e s  o f  t h o s e  a r e a s  u s e d f o r  P a n a c e a  d a t a  f i l e  
e n t ry . T h e  f o l l ow i n g i n t e r p r e t a t i o n  s h o w s  t h e  a d d r e s s  o f  t h e  
c o r e s p o n d e n t s . 

T h e  c o d e  f o r  S u r i n  p r o v i n c e  ( S R )  
T h e  c o d e  f o r  P r a s a r t d i s t r i c t 
T h e  c o d e  f o r  Tumb o n  B a n s a i  
T h e  v i l l a g e  n umb e r  

= 

= 

= 

= 

1 4  
0 7  
1 0  
1 1  

T h e n , t h a t  a r e a  i s  re p r e s e n t e d  b y  t h e  n u m e r i c a l  c o d e  o f  
1 4 0 7 1 0 1 1  * T h e  f i g u r e  i n  b r a c k e t s  a r e  t h e  t o t a l  n u mb e r  o f  a l l  
d i s t r i c t s  i n  T u m b o n  



APP E N DIX 7 

ANALYSIS  O F  VAR IANC E  

Stat ist ica l  a n a lysis o f  data obta ined  from f ie ld s u rveys us i n g  t h e  m ethod o f  an alys is  of 
vari ance .  The mean val ue  of each variab le i s  s h own  i n  the fo l lowi n g .  The d ata  is that req u i red for 
the economic eval u at ion .  
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D A T A S E T  : F A R M R 2  

CASES INCLUDED I F  BUFFALO OWNED 
AND T I HE IN BAHS 

SEARCH COVERS CASES I 10  420 

A N A L Y S I S  O F  V A R I A N C E  

(Var i ab l e  4 6  l N E  H i ss i n g  d a t a  code  
( Var i ab l e  237 l NE I 

B a r t l e t t ' s  T e s t  o f  H o m o g e n e i t y  o f  V a r i a n c e 

C h i -squa r ed = 6 . 596078 � i th 2 d e g r e e s  o f  f r e edom 

. .  : : ·  

The  p r obab i l i t y  o f  sa1p l es w i t h  t q u a l  v a r i ances  p r oduc i ng a v a l u e  as l ar g e  a s  t h i s  = 3. 695557E-02 

N B .  lh i s  t e s t  i s  v e r y  sens i t i ve to d e p a r t u r e s  fro� nor �a 1 i t y 

A n a l y s i s o f  V a r i a n c e T a b l e 

SOURCE OF 
VAR I AT I ON SUH-OF-SQUARES d. f .  

ACCEPtANCE 
OF FARHER 

RESI DUAL 

32. 504 1001  

1 9 1 8 . 1 48 1 987  345 

TOTAL 1950 . 6522988 347  

HEAN SUUARE 

1 6 . 2520500 

5 .  55984 98 

2 . 9231 095 0. 0576 

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  B U F F A L O  
O W N E D  

ACCEPTANCE 
OF FARHER 

2 

3 

AGGREGATED 

MEAN 

2 . 30263 1 5  

2 . 93984% 

3 . 100 7 1 '34 

2 . 8649425 

STANDARD 
ERROR N 

' 2688635 76 

. 2266076 1 33 

. 1 775348 133 

. 1 270970 348 

VARI ANCE 

5 . 4938596 

6 . 8296878 

4 . 38 1 0864 

5 . 6 2 1 4763 

VAR IANCE 
RAT I O  

l .  243 1493 

d .  f .  

7 5  

1 32 
1 . 5589027 m 

1 38 

347 

Pr oduc td on 29/06/88 at 15 : 39 

I t I d .  f .  

1 . 7591 708 207 0 . 08 1 1 

. 5540928 253 0 . 5805 
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A N A L Y S I S  O F  V A R I A N C E  

· A T A S E T  : F A R M R 2  

;sES I NCLUDED I F  AFEH. BUFF. 4+YRS. OLD (Var i ab l �  54 l NE H i s s i ng d a t a  code 

AtW T I NE I ll BA l lS  (Var i ab l e  237  l l iE  I 

�ARCH COVERS CASES I TO 420 

; a r t l e t t ' s  T e s t o f  H o m o g e n e i t y  o f  V a r i a n c e  

1 i -squa r ed : 1 '3 . 4 7 773 v i l h 2 d e g r H S  o f  f r e edon1 

.• e pr obab i l i t y o f  sa�p l es w i th  equa l  var i an c e s  p r oduc i ng a v a l u �  as l ar g e  as t h i s  = 5 . 894746E-OS 

3. Th i s  t e s t  i s  very sen s i t i ve t o  d epar t u r e s  f r o 11 non1al i t y 

. n a l y s i s o f  V a 1· i a n c e T a b l e 

lllRCE OF 
; r. ! A T I OU SUN-OF -SQUARES d. f .  HF.Atl SQUARE 

.:CErT AtlCE 

.- r ARI'IER 

,;:ES I DUAL 

7 . 3 1 0 1 1 45 

35 1 . 5470283 290 

fOTAL 358 . 857 1 4 28 300 

3 .  655057 2  

1 . 1 7%880 

3 . 0983253 0 . 04 88 

i R O U P  l · i b'. H S , , , . '-'  iJ T H E R  S T A T I S T I C S O F  # F E M . B U F F . 
4 + Y R S . O L D  

ACCEPTAUCE 

OF FARMER 

r, L 

3 

AGGREGATED 

HEAtl 

. 5423728 

. 32 1 875 

. 94 73684 

. 85 7 1 4 28 

STANDARD 
ERROR 

. 0'3 1 4 9078  

, 0'38%6% 

. 1 1 27 2 2 7  

59 

1 28 

1 1 4 

. 0530401  301  

VARI ANCE 

. 4938632 

I .  253b30'3 

I .  4 1 05328 

1 . 1 % 1 304 

V A R I ANCE 

RAT I O  

2 . 5385307 

1 . 1 554 1 45 

d .  r .  

58 

m 

1 2 7  

1 13 

301) 

··· • ·. · 

Pr oduc ed on 24/03/35 al 00 : 0 1  

' l ' d .  r .  

2 . 2050826 1 5 8  0 . 0294 

. I 70665 1 240 0 . 8548 



:·• , 

A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  F A R I'1 R 2  

:ms lllCLUDED I F  BUFF CA'JS . C IRT I I7./'o'R. (�'ar i .;b l i:  ii1 l tlE � i s s i ng d a t a  cude  

AND  T INE I ll BAHS < Var i ab l � 237  l HE I 

�EARCil COVERS CASES 1 TO 4 2 0  

a a r L 1 o? t t ' s T "" s t o f H o  111 o g o? n o? i t y o f V a I' i a n  c "" 

: ; i - syuar .;d  = 4 . 890 1 1  il i l i l  2 d ,; g r � � s  o f  f t ; ,;dorl 
iht p r obab i l i t y o f  sai,p l � s  w i t h  equal  ; ar i an c .: s  p r Gduc i n g  a • a l u;, as l a r y.: a ;  t l , i ;  = G . r. - u • .1i'E · O/' 

i lB. Th i s  t es t  i s  v e r y  s�ns i t i v� t. J  d�par t u r � s f r o11 nor�a l i t y  

A n a l y s i s o f  V a r i a n c 12>  T a b l e  

30URCE or 
�AR I AT ! ON SUN-OF-SQUARES d . f .  HEAN SQUARE 

ACCEPTAUCE 
OF FARMER 1 4034 . 4&478&7 

RES I DUAL 64303 1 . 2837 1 6 2  

TOTAL 657 1 2 5 . 7 485021 

2 7 0 1 7 . 2323933 

1 6 4  392 1 .  288 3 1 53 

1 . 7895 2 2 1  0 . 1 7 1 5  

.:; R 0 U P  M E  A N  S A N  D 0 T 1 1  E R S T A T  I S T I C S 0 F B IJ F F C A  V S • 

B I R T H /.. / Y R .  

ACCEPT AIICE 
or rARilCR 

3 

AGGREGATED 

HE All 

4 0 . &25 

55.  8HI 558 

& 5 . 3846 153 

5 1 .  4'l7005'3 

S TAIIDARD 

ERROR 

f, , 57f,3035 

7. 7321 679 

1 3 . 52 1 8429 

£4  

7 7  

26  

VAR  I WCE 

2m. 857 1 4 28 

4603 . 5543403 

4753 . 84 6 1 538 

4 . 860£002 1£7  3358 . 5D004G4 

VAR IAIICE 

RAT I O  

t.f.63 2 1 %  

1 . 0326469 

d.  f .  

63 

m 
7G 

25 

!f.f, 

Produc�d on 1 8/0G/88 at 07 : 07 

' t '  d .  f .  

I .  4 1 8094& 138 0 . 1 588 

. 6 1 74308 1 0 1  0 . 5383 
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A N A L Y S I S  O F  V A R I A N C E  

; A T A S E T  : F A R M R 2  

;sES I HCLUDEC I F  ZBUFF CAVSSURV TRETH ( Var i ab l �  287 l HE H i s s i n g  d a t a  cod�  

AIID T i tlE I ll BAllS ( 'Jar i ab l �  237  l l i E  I 

::.RCII COVERS CASES I TO 420 

. a r t 1 e t \; ' s T � s t o f 1 ·1 o 111 o g e n e i t y o f V a r i a 11 c e 

• l i -squa r � d  = . 72922&8 wi th  2 d �g r � � s o f  l r H d•J• 

"" � 1 obab i l i t y  o f  sa�p l �s w i t h  < q u a l  v a r i an c ,; s  pr oduc i ng a v a l u �  .;s l ar g �  as t h i s = . 6344&5 

. . . fli i ;  h; ; t  i s  ·; ;, r y  s,;ns i t i v e  t o  d ;, p a r t u r ,; s  l r oa1 non.a l i t y  

. n cs l y s i s o f  V a r i a n c e T a b l £>  

.OURCE OF 

.;R !AT ION SUI1-0F-SQUARES d. f .  

.CCEPT ANCE 

. F  FARMER 2 1 7 1 . 3447842 

RES I DUAL 1 1 2 1 1 4 . 36950 1 4  

IOTAL 1 1 4 2 85 . 7 1 4 2857 

2 

60 

62 

M EAtl SQUARE 

I 085. 67239 2 1  

1 8&8 .  5728250 

. 58 1 0 1 &9 0 . 5&24 

j R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  X O U F F  C A V S  

S U R V  T R E T M  

ACCEPT MICE 
or r ARIIER 

2 

3 

AGGREGATED 

ME All 

&0. 1 8 1 8 1 0 1  

80 

80 . £.45 1 6 1 2  

76. 1 9 0 4 7 1i l  

S TAIIOARD 
ERROR 11 VAR I AtlCE 

1 0 . 1 633451  22  2272 . 7272727  

1 3 . 3333331 1 0  1 7 7 7 . 7777777  

7 . 2 1 3 1 226 3 1  1 6 1 2 . 9032258 

5 . 409 1 603 63 1 843 . 3 1 79723  

VAR I AIICE 
RAT I O  

t . mmo 

1 . 1 022222 

Produc�d on 1 8/06/88  a t  05: 1 4  

d .  f .  ' t '  d .  f .  

2 1  

. 6 723338 30 0 . 51)65 

9 

. 04366064 39 o.  %54 
30 

62 



A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  : F A R M R 2  

CASES EXCLUDED I F  IBUFF CAVSKtf < I YR .  (Var i ab l e  247 ) E Q  0 

AND ALL BUff CAVS D I ED !Var i a b l e  275 l EQ 0 
OR IBUFF CAVSHtF < I YR .  ! Va r i ab l e  247 l EU 0 
AND IBUff CAVS< I YR SOLD ( Var i ab l e  252 l EQ 0 

SEARCH COVERS CASES I T O  4 20 

A n a l y s i s  o f  V a r i a n c e T a b l e  

SOURCE OF 
VAR I AT I ON SUH-Of-SQUARES d . f .  HEAN SQUARE 

ACCEPTANCE 
OF FARtiER 

RES I DUAL 

B.  04 1 6973 2 

1 9 . 48 1 4 8 1 4  1 48 

TOTAL 27 . 523 1 788 1 50 

4 . 0 208486 

. 1 3 1 63 16  

30 . 5462 1 9 1  0 . 0000 

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  # B U F F  C A V S  
T R E T D  N O  1 

ACCEPTANCE 
OF  fARMER 

2 

3 

AGGREGATED 

HEAN 

0 

0 

. 48 1 4 8 1 4  

. 1 72 1 854 

STANDARD 
ERROR 

0 

0 

N 

32 

65 

• 08250422 54 

. 03485902 1 5 1  

VARI ANCE 

0 

0 

. 3675751 

. 1 834878 

VAR IANCE 
RAT I O  

Produced o n  06/04/35 a t  00: 25 

d .  I .  ' t ' d .  f .  

3 1  

64 

53 

I SO 



·. ' · ....
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D A T A S E T  : F A R M R 2  

CASES I NCLUDED I f  T I HE I N  BAHS 

SEARCH COVERS CASES I TO 4 20 

A N A L Y S I S  O F  V A R I A N C E  

! Var i ab l e  237 l NE I 

B a r t l e t t ' s  T e s t  o f  H o m o g e n e i t y  o f  V a r i a n c e  

Chi -squa r ed = 7 . 737001 w i t h  2 degr ees o f  fr eedo1 
The probab i l i t y  of samp l e s  w i th  equal var i ances  produc i ng a v a l ue as l a r g e  as  t h i s  = 2 . 0BB967E-02 

�B. T h i s  t est is ve ry  s en s i t i ve to  depar t ur es f r o• nor1al i t y 

A n a l y s i s  o f  V a r i a n c e T a b l e  

SOURCE Of 

VAR I AT I ON SUM-Of-SQUARES d . f .  HEAN SQUARE 

ACCEPTANCE 

Of f ARHER 369777 1 . 9 1 0 1 6 1  2 1848885. 955080 

RES I DUAL 24357997 1 . 7679 345 706028 . 6 1 38202 

TOTAL 247277643 . 678 1 347 

p 

2 . 6 1 87 1 24 0 . 0771  

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S  OF 1 2 M T H S . O L D  
B U F F . W O R T H  

ACCEPTANCE 

Of fARHF� 

3 

2 

AGGREGATED 

HEAN 

2 1 72. 302 1 582 

2254 . 6052631  

2403. 7593994 

2278 . 7356321 

STANDARD 

ERROR N VARI ANCE 

65 . 1929674 1 39 590767 . 1254300 

8 7 . 0429262 76 5759 1 1 . 94 2 1 052 

92 . 2948580 1 33 9005 1 6 . 0628844 

45 . 2520292 348 7 126 1 5 . 69 78333 

VARI ANCE 
RAT IO  

1 . 0259725 

d. f .  

1 38 

75 
1 . 5639068 !**  

1 32 

347 

Produced on 04/04/35 at 05: 39 

' t ' d .  f .  p 

. 7539582 2 1 3  0 . 4524 

1 . 070 1647  185  0 . 2867 



, · · 

A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  : F A R M R 2  

CASES E XCLUDED I f  IADULT BUFK+F > I YRS.  !Var i ab l e  249 l E Q  0 

AND IADLT BUFF > IYR . SOLD !Var i ab l e  254 l EQ 0 

SEARCH COVERS CASES I T O  420 
72 CASES EXCLUDED DUE TO H I S S I NG DEPENDENT VAR I ABLE 

A n a l y s i s  o f  V a r i a n c e T a b l e  

SOURCE or 
VAR I AT I ON SUK-OF-SQUARES d . l .  HEAN SQUARE 

ACCEPTANCE 
OF F ARMER 

RES ! DUAL 

85. 8994666 2 

2 2 1 . 9 7 1 2230 345 

TOTAL 307 . 8706896 347 

4 2 . 9497333 

. 6433948 

66. 7548603 0 . 0000 

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  # A D L T  B U F F  
T R E A T E D  

ACCEPTANCE 

or FARHER 

2 

3 

ASSRESATED 

HEAN 

0 

0 

1 . 0 1 43884 

• 405 1 724 

STANDARD 
ERROR 

0 

0 

N 

76  

1 33 

. 1 075725 1 39 

. 05049284 348 

VAR I ANCE 

0 

0 

I .  608487 1 

. 8872354 

VARIANCE 
RAT I O  

Produc ed on 06/04/35 at 00: 46 

d . l .  ' t ' d. f .  p 

75  

1 3 2  

1 3 8  

347  



A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  : F A R M R 2  

GASES I NCLUDED I F  UNTREATED ADULT BUFF <Var i ab l �  320 l NE H i s s i n g  d a t a  c ode 
AND T I HE I N  BAHS (Var i a b l �  237  l NE I 

SEARCH COVERS CASES I TO 420 

B a r t l e t t ' s  T e s t  o f  H o m o g e n e i t y  o f  V a r i a n c e  

�h i -squar�d = 7 . 9 1 3594 w i t h  2 degrees o f  f r eedo� 
The p r obab i l i t y  o f  sa1p l es w i t h  equal  va r i ances  p r oduc i ng a v a l ue as l ar g e  as t h i s = 1 . 9 124 37E-02 

UB. Th i s  t e s t  is very Hnsl t i ve to  depar tures  f r o1 nor u l i t y 

A n a l y s i s o f  V a r i a n c e T a b l e  

SOURCE OF 
VAR I AT ION SUH-OF-SUUARES d . f .  MEAN SQUARE 

ACCEPTANCE 
OF FARMER 

RES I DUAL 

97. 6629965 2 

1323 . 4001 263 298 

TOTAL 142 1 . 063 1 229 300 

49. 93 1 4982 

4 .  4409400 

1 0 . 9957572 0 . 0000 

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  U N T R E A T E D  
A D U L T  B U F F  

ACCEPTANCE 
OF FARHER 

3 

2 

AGGREGATED 

MEAN 

1 . 90625 

2 . 6 1 0 1694 

3 . 1 754395 

2 . 5249 169 

ST  AIWARD 
ERROR N 

• 1 730620 129 

• 2344 1 1 0 59 

. 2243677 1 1 4  

• 1 254477 3 0  I 

VARI ANCE 

3 . 83366 1 4  

3 .  24 19637 

5 . 7399604 

4 .  7368770 

VAR I ANCE 
RAT I O  

1 . 1 825 1 2 1  

d .  I .  

1 27 

58 
I .  7701 903 W 

1 1 3 

300 

Produced on 06/04/35 a t  0 2 : 5 9  

I t I d .  I .  

2 . 34205 15  1 85 0 . 0208 

1 . 4498490 149 0 . 1 500 



A N A L Y S I S  O F  V A R I A N C E  

A T A S E T  : F A R M R 2  

.SES I IJCLUDED I f  AVE. VALUE ADLT BUrr .  ( Va r i ab l e  305 l NE M i s s i ng d a t a  c od e  

AtlD T IME l tl BAHS (Var i ab l �  2 3 7  l tiE 1 

' ARCH COVERS CASES 1 TO 420 

a r t 1 e t t ' s  T e s t  o f  H o m o g e n e i t y  o f  V a r i a n c e  

, i -squared = 1 3 . 66 1 83 w i t h  2 d � g r e e s  o f f r Hdo� 

. �  probabi l i t y  of samp l �s w i t h  �qual  var i an c e s  p r oduc i n g  a v a l u �  as  l a r g e  as  t h i s = 1 . 079869E - 03 

), Th i s  t e s t  i s  v H y  sons i t i ve to d ep a r t ur e s  f r o� nor�a l i t y 

il a 1 y s i  s o f  V a ,. i a n  c e T a b  1 e 

IURCE Or 
,;; J AT ! OU SUM-Or - S !lUARES d. f .  HEAtl SQUARE 

CEPTAUCE 
. fARIIER 4 238090 . 0U. 1 35 2 2 1 1 9045 . 433067 

' E S I DUAL 269333 1 7 4 . 65 1 1 3 4 5  780675. 8685539 

:orAL 27357 1 265 . 5 1 7 2  3 4 7  

2 . 7 1 43723 0 . 0703 

. R O U P  !"l E A N S A I\I D O T I I E R  S T A T I S T I C S O F  A V E .  V A L U E  

A D L T  B U F F . 

ACCEPTANCE 
or fARMER HEAU 

STAIJDARD 
ERROR VAR I ANCE 

VAR I AUCE 
R A T I O  d .  f .  

Produced o n  22/03 /35 a t  02: 09 

' t '  d .  f .  
I · - · L • - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3 4478 . 4892086 

2 45 1 2 . 5  

4 7 1 6 . 0902255 

AGGREGATED 4576 . 72 4 1 m  

70 . 7620385 1 39 63L01 0 . 0 1 98 1 02 

80 . 207868 1 76 48893 1 

88 . 2 1 3 4 433 1 33 1 03 4 954 . 294827 

4 7 . 537 1 4 1 5  3 4 8  788389 . 8 1 4 1 707 

138  

1 . 4 235342 m 
75 

2 . 1 1 676% w 
1 32 

347 

. 3683628 1 78 0. 7 133 

1 . 4 3 7 7 639 200 0 . 1 5 3 1  



· I  
I 

. ·,. 

A N A L Y S I S  O F  V A R I A N C E  

F A R M R 2  

S I NCLUDED I F  ADLT BUFF I H . CON . VAL IVar i ab l �  3 1 2  I UE H i s s i n g  d a t a  code  

AllD T l i1E I ll BAllS ( Var i ab l � 237 I t i E  I 

Cl l  COVERS CASES 1 TO 420 

' O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  A D L T  B U F F 

I M . C O N . V A L  

ACCEPT AtiCE 

or FARMER 11EAN 
ST AIIOAR D  

ERr: OR fl VAR I ANCE 
VAR I ANCE 

RAT I O  d .  f .  

3 

AGGREGATED 

2 1 58 . 3333333 

2 1 58 . 3333333 

328. 3526704 36 388 1 357 . 1 42857 

328 . 3526704 36 388 1 357 . 1 4 2857 

A N A L Y S I S  O F  V A R I A N C E  

� T A S E T  : F A R M R 2  

ES I N CLUDED I r  ADLT CATT I H . CON. VAL (Var i ab l e  3 1 3  I N E  M i s s i ng d a t a  c ode  

At lD  T I HE l tl BA l lS  (Var i ab l e  237 I NE I 

r<CH COVERS CASES 1 TO 420  

� O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S OF A D L T  C A T T  

I M . C O N . V A L  

ACCEPT MICE 

or FARMER 

3 

AGGREGATED  

MEAN 

2777 . 7777777  

2777 . 7777777  

S TAIIOARD 

ERROR 

794 . 38 6 1 672  

7 94 . 386 1 67 2  

VAR I ANCE 

9 567944 4 . 4 4 4 444  

9 567944 4 . 4 4 4444 

VARI ANCE 

RAT I O  

35 

35 

d. f .  

8 

8 

Produced on 22/03/35 a t  2 3 : 59 

, t , d. f .  

Produc e d  o n  23/03/35 a t  00: 00 

' l '  d .  r .  v 

· . . . . 



D A T A S E T  : F A R M R 2  

CASES I NCLUDED I r  CATTLE OWNED 
AND T I HE IN 8AHS 

SEARCH COVERS CASES I TO 4 2 0  

A N A L Y S I S  O F  V A R I A N C E  

( Var i ab l t  5 5  l NE H i s s i n g  d a t a  c odt 
tVar i ab l t  237 l NE I 

B a r t l e t t ' s  T e s t  o f  H o ffi o g e n e i t y o f  V a r i a n c e  

Ch i -squar td = 1 7 . 043 13  w i th 2 degr�es  o f  f r eedot 
lht probab i l i t y of saMp l e s  w i t h  tqual  var i anc e s  p r oduc i ng a va l u t  as l ar ge a s  t h i s  = 1 . 991 273E-04 

NB . T h i s  t est i s  ver y sen s i t i ve to depar t u r e s  fr o11 n o r 11 a l i ty 

A n a l y s i s o f  V a r i a n c e T a b l e 

SOURCE or 
VAR I AT I ON SUN-OF-SQUARES d . f .  HEAN SQUARE 

ACCEPTANCE 
OF FARHER 

RES I DUAL 

46 . 1 622340 2 

39 1 2 . 1 4523 7 1  345 

TOTAL 3958 . 30747 1 2  347 

23 . 08 1 1 1 70 

1 1 . 33955 1 4  

p 

2 . 0354523 0 . 1 35 1  

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  C A T T L E  
O W N E D  

ACCEPTANCE 
or FARHER 

3 

AGGREGATED 

MEAN 

I ,  1954887 

I .  9280575 

I .  �73684 2 

I .  658045� 

STANDARD 
ERROR u 

. 23565 1 9  1 3 3  

• 3306597 1 39 

. 3838731 76 

' 18 1 0507 348 

VAR I ANCE 

7 . 3857370 

1 5 . 1 976853 

t t . t mm 

1 1 . 407226 1 

VAR I AtiCE 
RAT I O  d .  f .  

1 32 
2. omo13 m 

1 38 
1 . 35702 1 2  

75 

347  

Pr oduc td on 29/06/88 at 1 5 : 4 2  

' t ' d. f .  

1 . 7777855 247 0 . 0780 

. 086 1 2605 2 1 3  0 . 93 1 5  



" I  

' 
· '  

. ! 

\· 
. · .·. 

A T A S E T  F A F.: M R 2  

3ES INCLUDE D  I F  No .  f �ffla l e 4 t  yr s 

AND T I NE IN BAHS 

�RCH COVER S  CASES I TO 420 

A N A L Y S I S  OF V A R I A N C E  

(Var i ab l e  & 2  ) NE H i s s i n g  d a t a  c ode 
(Var i ab l e 237 ) NE I 

a r t l e t t ' s  T e s t  o f  H o roo o g e n e i t y  o f  V a r i a n c e 

. i -squar�d  = 8 . 3 1 2508 w i t h  2 d e g r e ! s  o f  f r e edo�  

• p r ob ab i l i t y  o f  sa�p l es  wi t h  equal  var i an c e s  p r oduc i n g  a va l ue a s  l ar g e  a s  t h i s = 1 . 56&6 1 4E-02  

. Th i s  t e s t  is  v e r y  sens i t i ve t o  depar t u r e s  f r o� no o �al i t y  

o l a l y s i s o f  V a r i a n c e T a b l e  

.uRCE or 

.P- I AT I ON SUH -OHQUARES d. f .  

CEPT MICE 
r ARHER 

E S I DUAL 

. !i008806 

338 . 3105 7 23 1 1 4  

OTAL 338 . 93 1 4 52'3 l l f. 

11EAII SQUARE 

. 3004403 

2 . %83383 

. 1 0 1 2 1 4 9  1) ,  3038 

R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  N o . f e m a l e 
4 +  y r s 

ACCEPT MICE 
or rARI1ER 

3 

AGGREGATED 

11EAtl 

l .  3333333 

1 . 40 1 4 8 1 4  

1 . 5 1 5 1 5 1 5  

I .  4529'l l 4  

STAI IDARO 
ERROR N 

. m8227 30 

. 2b53277 54 

• 20'320 I 0 33 

. 1 5004 1 9  1 1 7  

VAR I AIICE 

3 . 1 264367 

3 . 80 1 5373 

I .  4 4 50757 

VAR I A I  ICE 
RAT I D  

I .  2 1 59329 

d.  f .  

29 

53 
2. b30f.830 Ut 

32 

1 1 6 

Produced on 24/03/35 a t  00 : 1 8  

' l '  d .  f .  

. 344682£> 8 2  0 . 73 1 2  

. 1 080 1 9 1  8 5  0 . 9 1 4 2  



.. J " .I I I 

': .  

:· . .  

A N A L Y S I S  O F  V A R I A N C E  

I A T  A S E T  : F A I': M R 2  

ASES lllCLUDED I F  CATT CAVS B !RT II! /YR (Var i ab l e  280 ) UE M i s s i n g  d a t a  code  

AND T I ME I N  BAHS (�ar i ab l e  237  ) HE I 

r:ARCII COVERS CASES I TO 420 

·; a  I' I; 1 t- t t ' s T e s t o f H o  r.-, o g e n e i t y o f V a I' i a n  c e 

� i -squar ed = 7. 609029 w i t h  2 dig f i i 5  o r  f r eedo� 
; ,� probabi l i t y o f  sa11p l es w i lh equa l var i an c �o s  p r oduc i ng a v a l u e  as l ;, r g e  as t h i s = 2 . 227001 E-02 

:a.  Th i s  t �ost  is very s e ns i t i ve t o  depar t u r e s  f r o� non1a l i t y 

... n a l y s i s o f  V a l' i a n c e  T a b l e  

.OURCE OF 

AR I AT l 011 SUII-OF -SQUARES J. f .  IIE!.Il !:QUARE 

.CCEPTAIICE 

IF r ARI1ER 3 1 3 1 . 3 1 3 1 3 1 3  2 

RES I DUAL 825757 . 5757575 1 1 4  

TOTAL 828888 . 8888888 1 1 6 

7 2 4 3 . 4 875066 

. 2 1 6 1 467  0. 8059 

3 R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S OF C A T T  C A V S  

B I R T H %  / Y R 

ACCEPTAUCE 

or FARMER 

2 

3 

AGGREGATED 

IlEAl I 

50 

5 1 . 5 1 5 1 5 1 5  

L l . l l l l l l l  

55 . 5555555 

ST AtiDARD 

E RROR 

1 4 . 97 1 231i2 

1 0 . 767 1 745 

1 3 . 3272 1 7 2  

u VAR I AUCE 

30 6724 . 1 3n3 1 0  

33 3825. 7575757 

54 359 1 . 1 94%85 

7 . 8 1 49502 1 1 7  7 1 45 . 5938697 

VAR ! AIICE 

RAT I O  

I .  7575%4 

2 . 5070054 

d. r .  

2 9  

32  
m 

53 

1 16 

r r oduc�d on 1 8 / 0G/88 at 08: 1 8  

' t ' ct .  r .  

• 08321i227 li l  0 . 9333 

. 4 753030 85 O . li354 



A N A L Y S I S  O F  V A R I A N C E  

.; T A S E T  : F A R M R 2  

SES I NCLUDED I r  ZCATT CAVSSURV TRET� I V� r i ab l e  290 l N E  H i s s i ng d a t a  cod�  

AND T l l1E !U BA l lS  ( 'Jar i ab l �  237  l l iE 1 

.iRCII COVERS CASES 1 TO 420  

a t- t l t- t t ' s  T t- s t  o f  H o m o g t- n t- i l; y o f  V a r i a 1 1 c t-

i -squand = 4 . 4 94 8 1 5  w i t h  2 d eg r ees o r  f r e < do� 
. i  p r obab i l i t y  of s a�p l es w i t h  equal var i ances  p r odut i ng a v a l u e  a s  l a r g �  as t h i s = . 1 056728 

. ,  Th i s  l est  is vHy s�n s i l i v� t o  depar t u r e s  f r o11 nor 11a l i t y  

o 1 a l y s i s o f  V a r i a n •: e  T a b l e  

.URCE OF 

.R I AT ION  SUM-OF -SQUARES d .  r .  

CEPTANCE 

FARMER 1 80 1 . 96 1 4793 

.ES 1 DUAL 67875 . 4 570754 

. O r AL 6 % 7 7 .  4 1 335�8 

2 

t. 1  

liEAtl SQUARE 

900. 98073% 

1 1 5 0 . 43 1 4 834 

. 78 3 1 &76 0 . 46 1 7  

. R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S  O F  /.. C A T T  C A V S  

S U R V  T G: E T M  

ACCEPTANCE 
OF r ARI1ER 

3 

AGGREGATED 

I lE All 

8 0 . 9523809 

9 2 . 8 5 7 1 4 2 8  

8 7 . 0% 7 7 4 1  

STAIIDARD 
ERROR 

8 . 7805 1 8 3  2 1  

'.'�R I ANCE 

l fi l 9 . 0470 1 90 

1 3  1 � 1 0 . 2561 102 

4 . '3563 4 7 7  2 8  687 . 8306878 

4 . 2922526 62 1 1 4 2 . 2527763 

VAR I AIICE 
r.t.T I 0 

1 . 1 4805 1 9  

2 . 0502958 

d. r .  

20 

12  

27  

6 1  

Produc �d o n  1 8/06/88  at  0 8 : 4 4  

' I '  d .  r .  

. 26H3 1 3  32 o . m t  

. 8 1 40 1 1 1  3 9  0 . 4206 
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A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  : F A R M R 2  

CASES E XCLUDED I F  ICATT CAVSM+F < I  YR .  (Var i ab l e  248 I EQ 0 
AND ALL CATT CAVS D IED  IVar i ab l �  276 I EQ 0 

OR ICATT CAVSMtf C l  YR. !Var i ab l e  248 I EQ 0 
A�D ICATT CAVS < I Y R  SOLD (Var i ab l e  253 ) EQ 0 

SEARCH COVERS CASES 1 TO 420  

A n a l y s i s  o f  V a r i a n c e T a b l e 

SOURCE OF 
VAR I AT I ON SUM-Of-SQUARES d . l .  MEAN SQUARE p 

ACCEPTANCE 
nr FARMER • 02459893 2 . 0 1 229946 1 . 0457366 0 . 3546 

RES I DUAL . 3 .  9635363 337 

TOTAl 3 .  9882352 339 

. 0 1 1 76 1 53 

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  D C A T T  C A V S  

T R E T D N O  1 

ACCEPTANCE 
OF FARMER 

2 

3 

AGGREGATED 

HEAN 

0 

0 

• 0 1 8 1 8 1 8 1  

. 00588235 

STANDARD 

ERROR 

0 

0 

N 

56 

1 74 

. 0 1 8 1 8 1 8  1 1 0 

. 00588235 340 

VAR I ANCE 

0 

0 

. 03636363 

. 0 1 1 76470 

VARI ANCE 

RAT I O  

Produced o n  06/04/35 al 00: 35 

d. I .  I l I d .  I .  

55 

1 73 

\09 

339 



_ . .... 

A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  : F A R M R 2  

CASES I NCLUDED I f  T IHE I N  BAHS 

SEARCH COVERS CASES I TO 4 20 

(Var i ab l �  237 l NE I 

B a r t l e t t ' s  T e s t  o f  H o m o g e n e i t y  o f  V a r i a n c e  

Chi -squar ed = 90. 00504 w i t h  2 degrees  o f  f r e edoM 
The p r obabi l i t y of sa1pl e s  w i t h  equa l var i ances  p r oduc i ng a v a l u e  as l ar g e  a s  t h i s  = 2. 8553 1 6£-20 

NB.  Th i s  t est is very  sens i t i ve t o  d epa r t ur es f r o• nor1a l i t y 

A n a l y s i s o f  V a r i a n c e  T a b l e 

SOURCE Of 
VAR I AT ION SUH-Of-SOUARES d .  f .  NEAN SQUARE 

ACCEPTANCE 
OF FARHER 1 226 1 905 . 97237 61 30952 . 986185 

RESI DUAL 3770804 2 1 . 6 1 38 345 1092986 . 7293 1 5  

TOTAL 389342327. 5862 347 

5 . 6093572 0 . 0047 

G R O U P  M E A N S  A N D  O T H ER S T A T I S T I C S O F  1 2 M T H S . O L D  
C A T T . W O R T H  

ACCEPTANCE 
OF FARIIER 

2 

3 

AGGREGATED 

MEAN 

23 1 8 . 045 1 1 27 

2579 . 6052631 

2740. 6474820 

2543. 9655 1 72 

STANDARD 
ERROR N VAR I ANCE 

54 . 6935240 1 33 397853. 7252221  

9 1 . 307 1588 76 6336 1 1 . 84 2 1 052 

1 20 . 1 784264 1 39 2007556. 824 1 05 

56 .7820990 348 1 1 22023 . 998807 

VAR I ANCE 
RAT IO  d .  f .  

1 32 
1 . 5925748 m 

75 
3 . 1684332 tu 

1 38 

347 

Produced on 06/04/35 at 06: 1 2  

' t ' d. f .  

2 . 9700927 129 0 . 0036 

. 8638701  213  0 . 3894 
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A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  : F A R M R 2  

CASES EXCLUDED I f  IADUT CATTM+ f > I YRS. !Var i ab l !  250 l EO 0 

AND IAOLT CATT > I YR. SOLO ! Var i ab l !  255 l EQ 0 

SEARCH COVERS CASES I T O  420 

A n a l y s i s o f  V a r i a n c e T a b l e 

SOURCE Of 
VAR I A T I ON SUM-Of-SQUARES d . f .  HEAN SQUARE p 

ACCEPTANCE 
Of fARMER 1 . 39 1 04 1 4  2 . 6955207 7 . 4 5 1 8424 0 . 0009 

RESI DUAL 3 8 . 9 208633 4 1 7  

TOTAL 40. 3 1 1 9047 4 1 9  

. 0933354 

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  # A D L T  G A T T  
T R E A T E D  

ACCEPTANCE 
Of fARMER 

2 

3 

AGGREGATED 

MEAN 

0 

0 

. 1 223021 

. 040476 1 9  

STAIIDARO 
ERROR 

0 

0 

N 

76 

205 

. 04504476 1 39 

. 01 5 1 3508 420 

VAR I ANCE 

0 

0 

. 2820352 

. 09620979 

VAR I ANCE 
RAT I O  d .  f .  

75 

204 

1 3 8  

4 1 9  

Pr oduced on 06/04/35 a t  00 :48  

' t ' d. f .  p 



... ! l I 

A N A L Y S I S  O F  V A R I A N C E  

D A T A S E T  : F A R M R 2  

C ASES I NCLUDED I F  UNTREATED ADULT CAll !Var i ab l e  321  l N E  H i s s i n g  d a t a  codt 

AND T IHE IN  BAllS !Var i ab l t 237 l NE I 

SEARCH COVERS CASES I TO 420 

B a r t l e t t ' s  T e s t  o f  H o m o g e n e i t y  o f  V a r i a n c e 

Chi -squa r td = 2 . 1 95081 w i t h  2 degr ees o l  l r t edo• 
The p robabi l i t y o l  saap l es w i t h  equal  var i ances pr oduc i ng a va l ue  as  l ar g e  as t h i s = . 3336909 

NB. T h i s  t es t  i s  very sens i t i ve to depar tures  l roa noraa l i t y  

A n a l y s i s o f  V a r i a n c e  T a b l e 

SOURCE OF 
VAR IAT ION SUH-Or-SQUARES d . l .  HEAN SQUARE 

ACCEPTANCE 
or FARMER 

RES I DUAL 

1 3 . 4028749 2 

1 1 1 3 . 0757575 1 1 4  

TOTAL 1 1 26 . 4786324 1 1 6 

6 . 70 14374 

9 . 7638224 

p 

. fi863538 0 . 5055 

G R O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  U N T R E A T E D  
A D U L T  C A T T  

ACCEPTANCE 
or FARMER 

3 

2 

MEAN 

3 . 5  

3 . 8 1 8 1 8 1 8  

4 . 3333333 

STANDARD 
ERROR N 

. 4468618 54 

. 4573775 33 

. 60 7 1 038 30 

VAR I ANCE 

1 0 . 7830 1 88 

6 . 9034090 

1 1 . 0574 7 1 2  

VAR IANCE 
RAT I O  

1 . 56 1 9846 

1 . 60 1 7406 

d' r .  

53 

32 

29 

Produced on 06/04/35 at 03: 04 

' t ' 

' 4 7 16331  

. 6853582 

d. I .  p 

85 0 . 6384 

6 1  0 .  4957 1 

----------- - ------------------- - - - --------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 

AGGREGATED 3 . 8034 1 88 ' 2880975 1 1 7 9 . 7 1 1 0226 1 16 



A N A L Y S I S  O F  V A R I A N C E  

. T A S E T  : F A R M R 2  

i: S  I IICLUDED I F  AVE. VALUEADLT CATT .  (Var i ab l �  307 l liE Hi ss i ng  d a t a  c od �  

AIID T I HE I ll BAllS (Var i ab l e  237  l liE I 

RCII COVERS CASES I TO 420  

·' , - t 1 e t t ' s T e s t o f 1-1 o 111 o g e n e j t y o f V a Y  i a n c e 

;qua r � d  = 6 . 4 337 1 3  w i t h  2 d e g r e � s  o f  l r e�d0� 

p r obab i l i t y of  sawp l .; s w i t h  .;qu.; l  var i an c � s  � r oduc i ng a v a l u�  as l a r u �  as  t h i s = 4 . 00DOBf>E-02 

Th i s  t e s t  i s  very s�ns i t i v e  bJ depar t u r e s  l r o il non,a l i t y 

, a 1 y s i s o f 'v' a �- i a 11 c e T a b  1 e 

.�:CE OF 
I A T I OII SUM-OF-SQUARES d. I .  HEAII SQUARE 

ErT AI ICE 

FARMER 24490B22. BOB24 2 1 22454 1 1 . 4 04 1 2  

� ! DUAL 1 22 0 15BO I 5 . 1 22 345 35366B3 . B3B906 

, TAL 1 24464BB3 U 3 1  3 4 7  

3 . 4 623932 0 . 0345 

: O U P  M E A N S  A N D  O T H E R  S T A T I S T I C S O F  A V E . V A L U E  

A D L T  C A T T . 

ACCEPT AI ICE 

OF FARHER 

3 

2 

AGGREGATED 

11EAII 

4 9 1 1 .  7266 1 B7 

mB . s t s7B34 

548 1 . 65 4 1 353 

5 1 4 6 .  3 7'3 3 1 03 

STAIIOARD 

ERROR 

16f.. 5323973 

1 76 . 2554860 

1 70 . 56 1 1 1 8 4  

1 3 3  

76 

133 

'JAR l ANCE 

385n70. 9 1 0 2�8 

236 1 0  1 5 . '3 1 2280 

386'3 1 1 5 .  4 24925 

1 0 1 . 5240774  348 350680 4 . 251167  

VAR I AIICE 

RAT I O  

I .  6333023 

I .  6 307502 

d. I .  

1 30 
U t  

7 5  

w 
1 32 

347 

Produced on 22/03/35 at  02: 1 0  

' t '  d .  I .  

. 36446 13  lOB  0 . 7 1 62 

1 . 72 1 3242 ! BB O. OB7B 
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