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Chapter 1 

Introduction  

 

1.1  T hai l a nd  as  a n E xporter o f  Frui t s  a nd Veg etables  

For  ma ny d ev elop in g  cou nt r ies ,  a gr icu l tur e r epr es ents  not  only  a  s ource of  

food for  t he p op u la t ion  but  a ls o  a  ma in  s ource of  inco me a nd emp loy ment ,  

ma king i t  a  key  fa ct or  in  econo mic  expa ns ion  (Kas em a nd T hapa ,  2 012 ) .  T ha i la nd  

in  pa r t icu la r  has  b eco me one of  t he most  imp or ta nt  wor ldwid e exp or t er s  of  

pr oces s ed  food a nd a gr icu lt ur a l  pr odu cts  inc lu ding  t r op ica l  f r es h f ru i t s  (F ig.  1 )  

(Pa nu wet  e t  a l . ,  201 2) .  I n 20 11,  t he p opu la t ion  of  T ha i la nd was  es t i ma t ed a s  6 7  

mi l l io n ,  wit h a  lab or  for ce up  t o t he s a me y ea r  of  a b out  6 0% of  t he t ota l  

p op u la t ion ,  of  which  mor e t ha n 4 0% wer e enga ged in t he a gr icu l tur a l  s ect or  

(Wa nna mo lee,  2 008 ;  Konu ma ,  20 12 ) .  By 201 2,  t he a gr icu ltur a l  a r ea  of  T ha i la nd  

ha d  r ea ched 21 ,8 60, 000 ha  (F AOST AT ,  20 14 ) .   
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T ha i la nd’ s  mos t  imp or ta nt  f ood pr odu cts  a r e r ice,  r ub b er ,  ca ssa va ,  s u ga r ,  

f ru it s ,  o i l  s eeds ,  veg etab les ,  ca nned tu na ,  s hr imp pr odu ct s ,  and  l ives t o ck (F igs .  2  

and 3  s how t he da ta  for  f r es h f ru it s  and  veg eta b les ,  r esp ec t iv ely) .  R ice  

pr odu ct ion  r each ed ab out  3 5  mi l l i on  met r ic  t ons  in 201 0,  ma kin g T ha i la nd t h e 

ma in ex p or t er  of  r i ce in t he wor ld mar ket .  On a vera ge,  8 .5  mi l l i on t ons  p er  yea r  

cont r ib ut e t o  t he net  exp or t  ea r n ings  of  ap pr ox ima t el y  1 20 b i l l ion  ba ht  (Konu ma ,  

201 2;  Pa nu wet  e t  a l . ,  2 012 ) .  T he econo my of  T ha i la nd is  h ig hly  dep end ent  o n  

ex p or t ,  which  a ccou nt  for  ap pr ox i ma t ely  70% of  t he GDP,  a nd in  20 12,  ex p or t s  

f r om T ha i la nd wer e es t ima t ed  t o b e wor t h 16 ,6 30 mi l l io n  US D.   
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Fig .  2 .  Exp or t  of  t r op ica l  f r es h  f ru i t s  f r om T ha i la nd dur ing  t he p er iod  

200 0- 20 10.  S ource:  F AOST AT ,  20 14  
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Dur ing  t he pas t  f ew d eca des ,  T ha i la nd ha s  s hown r emar kab le eco no mic  

pr ogr ess ,  wi t h a n es t ima t ed  r edu ct ion  in na t iona l p ov er t y f r om 34 % in 19 92 t o  

8 .1% in 200 9.   T he a nnua l p er  cap i ta  GDP gr owt h  r a t e  r ea ched 8 % in  20 12,  a nd  in  

200 1 T ha i la nd was  up gra ded fr o m a  mid dle - i nco me t o  a n u pp er - mid dl e inco me  

cou nt r y b y t he Wor ld  Ba nk.  In 2 013,  the cou nt r y ha d a  mediu m hu ma n 

deve lop ment  r a t ing  of  0 . 690 on  t h e Hu man Dev elop ment  Ind ex a nd was  r a nk ed  

103 ou t  of  1 87 cou nt r ies  ( UNDP,  201 3) .  Und ou bt edl y ,  a l l  t h i s  pr ogr ess  r esu l t ed  

in  T ha i la nd b ein g r a nk ed t he s econ d la rges t  econ o my in  S ou t heas t  As ia  a f t er  

I ndon es ia  (Konu ma ,  2 012 ) .  

Howev er ,  es t ima t es  of  t h e e f f ec t  of  gr owt h-or i ent ed  a gr icu lt ur a l  p ol ic ies  

ha ve s hown t ha t  in t ens iv e food pr odu ct io n  a nd t he i mp l ic i t  eco no mic  gr owt h  in  

cou nt r ies  s uch a s  T ha i la nd has  b een  achi eved a t  t he det r iment  of  t he en vi r on ment  

and na tura l  r es our ces ,  which a r e n eces sa ry for  t he  sus ta inab i l i t y of  a gr o -

ecos ys t ems (R igg,  1 995 ;  Kas em a nd T ha pa ,  201 2 ) .  Impa ct s  of  a gr icu ltur a l  
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Fig  3 .  F r es h v eg etab le pr oduc t ion  in T ha i land 20 00 -2 012.   

Source:  F AOST AT ,  2 014  
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au gmenta t ion  r ep or t ed  b y  t he Uni t ed  Na t ions  E nvi r on ment  P r ogra m inc lu de s o i l  

conta mina t ion ,  defor es ta t ion ,  a nd mis us e of  inor ga nic f er t i l i zer s  a nd p es t ic ides  

(C la r ke  e t  a l . ,  200 2) .   

T he u s e of  s ynt h et ic  p es t ic ides  in  T ha i la nd  s er ves  a s  a n  ef f ica c ious  t ool  for  

cr op  p r ot ec t ion ,  help in g  sa t i s fy t he dema nds  of  t he g l oba l  foo d mar ket  b y  

incr eas ing  t he leve l of  pr oduc t ion a nd impr oving t he ap p ea ra nce a nd qua l i t y o f  

t he pr odu ct  (HSRI,  20 05 ;  Pa nu wet  e t  a l . ,  201 2) .  I n  t he a bs enc e of  food a nd p la nt  

pr ot ec t ion pr ogra ms,  ab out  50 % of  cr ops  ca n b e los t  a s  a  r esu l t  of  p es t s  a nd  

d i s eas es  (Oer ke a nd Deh n e,  20 04 ) .   

Wit h  a gr icu l tur a l  ex pa ns ion ,  p es t ic id e us e in  T ha i la nd has  inc r ea s ed  

s igni f ica nt ly dur ing t he la s t  deca de,  wi t h mor e ac t ive ingr edi ent s  b ein g  imp or t ed  

in t o t he cou nt r y ea ch yea r  (F ig.  4 ) .  I n 2 01 0 a lon e,  7 0 ,00 0 t ons  of  p es t ic id es  wer e  

imp or t ed ,  t he most  a bu nda nt  of  which  wer e chlorp yr i fos ,  f en obu ca rb ,  ca r tap  

hydr ochlor ide,  cyp er met hr in ,  a nd  met ho myl .  T he mos t  imp or t ed  h erb ic ides  wer e  

g lyp hosa t e,  pa ra qua t  d ichlor ide,  2 ,4 -D,  amet r yn ,  a nd  a t r az in e,  whi l e  t he mos t  

imp or t ed  fu ngic i des  wer e ma ncozeb ,  su l fur ,  ca rb enda z im,  pr omin eb,  a nd capta n  

(OAE,  201 0;  OAR,  2 01 1) .   

Subs equ ent ly ,  in 200 5 T ha i la nd was  r a nk ed four t h on  a  l i s t  of  1 5  As ia n  

cou nt r ies  wi t h  t he la r ges t  a nnua l p es t ic id e  us e,  a nd  t h ir d  in t er ms  of  p es t ic ide us e  

p er  u ni t  a r ea  (Wa lt er -E chols  a nd Yo ngf an,  2 005 ) .  I n fa ce of  su ch in t ens iv e  

p es t ic ide us e,  t h e Gov er nment  of  T ha i la n d has  s ta r t ed  t o  r esp ond a c t ivel y  t o  t he  

ma na gement  of  ha za r dous  chemica ls  b y i ssu ing  a nd ex ecut ing  i t s  pr imar y lega l  

ins t ru ment  (RT G,  1 99 2 ,  2 001 ,  20 08 ) ,  t h e Haza r dous  Sub s ta nce Ac t ,  which  up  

u nt i l  201 2 conc er n ed 1 , 233 chemica ls  (Pa nu wet  e t  a l . ,  2 012 ) .  F ol lo win g t he WHO 

R ecommend ed C las s i f ica t ion of  P es t ic id es  b y Ha za r d,  f iv e p es t ic ides  i mp or t ed  

in t o T ha i la nd in 201 0 wer e c la ss i f ied a s  Ia  ( ext r eme ly ha za rdou s) ,  1 1  c la s s  Ib  

(h ighl y  ha za r dou s ) ,  95  c la s s  I I  (mo d era t el y haza r dous ) ,  a nd  t he r ema inder  ei t h er  
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c la ss  I I I  ( s l ight ly  ha za r dou s)  or  u nl ik el y t o pr es ent  a cut e ha za r ds  in nor ma l us e  

(WHO,  201 0 ) .  T he cons equ enc es  of  chr onic  overu s e a nd misu s e of  s ynt h et ic  

p es t ic ides  has  led  t o t he in t r odu ct ion  of  s tanda r ds  of  go od a gr icu l tur a l  pr act ices  

(GAP ) in cou nt r ies  su ch a s  T ha i la nd,  wi t h t he a i m of  in cr ea s ing  foo d sa f et y .  

 

 

 

1.2  Dev e lo p ment  o f  the  Goo d Ag r icul t ura l Prac t ices  Pro gra m i n T hai l a nd  

Food Sa fet y is  on e of  t he most  r el eva nt  g l oba l is su es  t ha t  has  r equ ir ed  t he  

col la b ora t ion  a nd coop era t ion  of  s ta kehol d er s  a t  d i f f er ent  l ev els  a cr os s  t he wor ld  

(S r it ha mma  e t  a l . ,  2 00 5) .  P r ot ec t ing  t h e hea lt h  a nd sa f et y  of  do mest ic  consu mer s  

and a s sur ing t h e sa f et y a nd qua l i t y of  fo od ent er in g  t he int er na t iona l mar ket  is  

not  only  imp or ta nt ,  bu t  r equ ir es  s ta nda r ds  confor ma b le t o na t iona l r equ ir ement s  

(F AO/ WHO,  2 003 ) .   

At  pr es ent ,  ma ny cou nt r ies ,  inc lu ding  T ha i la nd,  r einfor ce food sa f et y in  

or der  t o i mp lement  a nd enha nce ma na gement  s ys t ems a nd food sa f et y s up er vis io n  

a long t he ent ir e  food cha in ;  f r om produ ct ion  t o pr oces s ing ,  s t or a ge,  a n d  
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dis t r ib ut ion  (Hens o n a nd Hu mp hr ey ,  20 10 ) .  I n T ha i la nd,  t he pr odu ct ion  o f  

t r op ica l  f ru it s  a nd  veg eta b les  in  pa r t icu la r  fa ce pr ob lems su ch a s  low pr odu ct io n  

and p os t -ha r ves t  ef f ic iency a s  wel l  a s  t h e mis us e of  a gr ochemica ls ,  es p ec ia l ly  

p es t ic ides .  C ons equ ent ly,  n ega t iv e ef f ec t s  on t he envi r on ment ,  f ood sa f et y ,  a nd  

hu ma n h ea l t h a r e  ex p ec t ed  in  t he a bs ence of  pr ogra ms  t ha t  conf r ont  s uch  

pr ob lems.  Wit h  t he gr owi ng ex p or t  of  f ru it s  a nd veget ab les ,  a nd  incr ea s ing  

dema nd fr om t he for eig n  mar ket ,  T he Gover nment  of  T ha i la nd r es p ond ed b y  

dec la r ing  t he yea r  2 00 4 a s  “T ha i la nd’ s  F ood Sa fet y Yea r ”.  F ood sa f et y p ol ic ie s  

wer e d i s c los ed  a s  a  s t r a t egy t o  pr omot e t he qua l i t y of  food pr odu ced for  b ot h  

ex p or t  a nd do mes t ic  cons u mpt ion .  T he “Na t iona l R oa d Map of  F ood Sa fet y”  

p ol icy was  deve lop ed a s  a  gu ide l in e for  r ela t ed  s ec t or s  a nd a genc i es  a t  pr ovinc ia l  

and  cent r a l  l ev els ,  enc oura ging  t hem t o b eco me inv olv ed in  qua l i t y  cont r o l  a t  

ev er y s ta ge of  food pr odu ct ion .  At  t h e fa r m lev el ,  t he GAP pr ogra m was  

es ta b l is h ed  (Sr it ha mma  e t  a l . ,  20 05;  Wa nna molee,  2 00 8 ;  Pa nu wet  e t  a l . ,  201 2 ) .  

T his  pa r t icu la r  GAP pr ogra m mu st  not  b e confu s ed  wi t h  ot her  GAP  

pr ogra ms in imp lementa t ion s ince t h e b egi nnin g of  t he 2 000 s  in T ha i la nd a s  we l l  

a s  ot her  cou nt r ies  b el on gin g  t o  t he As s oc ia t ion  of  S out h  Ea s t  As ia n  Na t ions  

(AS E AN) a nd a ls o  int end ed t o  gua ra nt ee qua l i t y a t  t he f ie l d  lev el .  T he t er m GAP  

ha s  b een  us ed  in  d iv er s e cont ext s  a nd bas ed  on  d iv er s e mea nin gs .  I t  i s  a n  

appr oach t ha t  has  b een us ed  not  only in t he in t er n a t iona l r egu la t ion fr a mewor k,  

but  a ls o in t h e pr iva t e s ec t or  a nd u nd er  vo lu nta r y a nd non - r egu la t or y app l ica t ions  

(Ameka wa ,  2 013 ) .   

M ost  up - t o-da t e  l i t er a t ur e on  GAP focus es  on  G loba lGAP,  for mer ly  kno wn  

as  Eur ep GAP,  t h e s ta nda r d  cr ea t ed  in  t he la t e  19 90s  b y a  t ea m of  Eur op ea n 

r eta i ler s  (T he E ur o -R eta i ler s  P r odu ce Wor kin g Gr o u p (Eur ep )  wi t h t he a im of  

impr ovi ng  pract ices  for  t he cor r ect  us e  of  p es t ic ides ,  a nd t her efor e,  help in g  

r edu ce t he env ir on menta l  i mpa ct  of  a gr icu l tur e.  T his  s ta nda r d emp has ized  t he  
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imp l ementa t ion  of  in t egra t ed  cr op  ma na gement  met hod olo gi es  a nd va r iou s  

in t egra t ed  p es t  ma na gement  pr act ices  (Kon efa l  e t  a l . ,  20 05 ;  Ameka wa ,  2 01 3 ) .  

Howev er ,  t he i mp lementa t ion  of  G loba lG AP s ta nda r ds  b eca me pr ob lema t ic  when  

cer ta in gr ou ps  of  pr odu cer s  wer e ex c lu d ed fr o m t he exp or t  s ec t or  du e t o  t he  

l i mi ta t ions  of  f ina nc ia l  cap ita l .  As  a  cou nt er a ct ion  t o t he G loba lGAP ap pr oach,  

pub l ic  GAP s ta nda r ds  wer e es tab l i s hed  du r ing  t he ea r ly  2 000 s  a n d a dver t i s ed  b y  

ASE AN cou nt r ies  inc lu ding  Indo n -GAP,  S ingap or e GAP -VF,  Ma la ys ia n S AL M,  

T ha i Q -GAP,  a nd P hi l ipp in e -GAP (Kon efa l  e t  a l . ,  20 05;  Ameka wa ,  2 01 3 ) .  

T he pub l ic  GAP s ta nda r ds  pr o mot e t he i mp l ementa t ion  of  f r ee ext ens ion  

and v ig i la nce of  GAP cer t i f i ca t ion wi t h t he s upp or t  of  pr iva t e a nd c iv i c  

ins t i tu t ions  in  or der  t o  help  s ma l l - s ca le  pr odu cer s  a ccomp l i s h  b et t er  pr act ices  for  

sa f e pr odu ct ion ,  lower ing  t h e envi r on menta l  impa ct  a nd  r edu c ing  p over t y ,  

cons equ ent ly pr omot in g food sa f et y do mest ica l ly a nd in t er na t iona l ly  (Ameka wa ,  

200 9) .  I n  t he f r a mewor k of  t h i s  t h es is ,  only  t he pu b l ic  GAP appr oa ch (a ls o  

r ef er r ed  t o  a s  Q -GAP,  wh er e ‘Q’  s ta nds  for  ‘qua l i t y’ )  cur r ent ly i mp lement ed  in  

T ha i la nd was  exa min ed.   

I n T ha i la nd,  t he a dopt ion of  a  pub l ic  GAP pr ogra m wa s  ma na g ed b y t he  

Minis t r y of  Agr icu lt ur e a nd C oop era t ives  (M oAC ) wit h t he fo l lowin g ob jec t ives :  

t o ma inta in cons u mer  conf id enc e in foo d sa f et y a nd qua l i t y,  a ss ur e gr ower s  

sa f et y,  a nd  r edu ce nega t iv e impa ct s  on t he en vi r on ment .   Fur t her mor e,  i t  a ls o  

in t end ed t o  expa nd T ha i la nd’ s  a gr ic u ltur a l  ex p or t s ,  ma king t h e cou nt r y  mor e  

comp et it iv e in t he int er na t iona l mar ket  by ens ur ing food qua l i t y a nd sa f et y  

(Wa nna mo lee,  200 8 ;  Ameka wa ,  2 013 ) .   

Mana gement  of  GAP cer t i f i ca t ion  is  p er for med b y  t hr ee gov er nment  pa r t ie s  

b elon gin g  t o  t he M oAC : a d minis t r a t ion  b y  t he Depar t ment  of  Agr icu lt ur e (DoA) :  

accr ed i ta t ion t o pr ovid e cer t i f i ca t ion b y  T he Na t iona l Bur ea u  of  Agr icu lt ur a l  

Co mmod i t y a nd F ood S ta nda r ds  (ACFS ),  wher e cer t i f i ed  pr odu ct s  a r e la b el ed  
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wit h t h e “ qua l i t y” GAP logo Q;  a nd la s t ly,  GAP t r a in ing  a nd a ss i s ta nce v ia  t h e  

Depar t ment  of  Agr icu l tur a l  E xt ens ion  (DoAE ).  E ver y t wo y ea r s ,  fa r mer s  a r e  

r equ ir ed t o go t hr ou gh a  r ecer t i f i ca t io n pr oces s  inv olv i ng  a n of f ic ia l  GAP  

insp ec t or  v i s i t  a nd for ma l in t er v iew.  E ight  a sp ect s  of  pr odu ct ion  a r e t he focus  of  

t hes e eva lua t ions :  wa t er  s ys t ems,  ov er a l l  condi t io n  of  t he fa r m,  us e of  

agr ochemica ls ,  s t or a ge a nd s h ipp ing  of  t h e  pr odu ct ,  t he keep ing  of  r ecor ds ,  sa f et y  

of  t he pr odu ct ,  fa r m ma na g ement ,  a nd la s t ly ,  ha r ves t  a nd p os t -ha r ves t  pr ac t ices .  

Al l  e i ght  cov er  a  wid e r a nge of  fa r m ma na gement  i ssu es ;  howev er ,  t h e Do A 

c lea r ly emp has izes  t he t h i r d a s p ec t  of  food  sa f et y  t hr ou gh t he cont r o l  of  p es t ic id e  

r es idu es  (Sa r dsu d,  20 07 ;  Wa nna mol ee,  2 00 8 ;  Schr e in emach er s  e t  a l . ,  2 01 2b ) .  

M onit or ing  ac t iv i t i es  of  t he DoA cons is t  ma in ly  of  cr op  a nd s o i l  sa mp l ing ,  

co l lec t ed  t o b e a na lyzed la t er  b y a  r egiona l l a b ora t or y cent er  for  p es t ic id e  

r ema ins .  I n  or der  t o obta in  cer t i f i ca t ion  or  r ecer t i f i ca t ion ,  fa r mer s  a r e  r equ ir ed  t o  

go  t hr ou gh t h i s  pr ocedur e a  mi ni mu m of  t hr ee t imes  p er  yea r  wit hou t  not ice in  

adva nce of  sa mp l ing  da t es  or  t i mes .  Up u nt i l  20 08,  a  t ota l  of  3 63,9 46 fa r ms  wer e 

r egis t er ed  a nd 169, 88 6 fa r ms  wer e cer t i f i ed  a cr oss  T ha i la nd.  Addi t iona l ly ,  29  

cr op s  wer e des igna t ed  a s  sp ec ia l  cr ops  for  exp or t  a nd do mes t ic  consu mp t ion  i n  

t he GAP s ta nda r d (Sa r ds u d,  2 00 7 ;  Wa nna molee,  200 8 ;  Ameka wa ,  2 009 ,  201 3 ) .  

Some s tu di es  su gg es t  t ha t  t he GAP pr ogra m i s  not  b ein g fu l ly i mp lement ed  

in T ha i la nd b ecaus e,  des p it e  t he a t t en t io n g iv en  t o food s ecur i t y in t he f ina l  

s ta ges  of  food pr odu ct ion t hr ou gh r es idu e  t es t ing ,  l imi ta t ions  r ema in in t er ms  of  

moni t or ing  of  pr e - fa r m ga t e pr act i ces .  M o r eover ,  u nsa t is fa ct or y r es u lt s  ha v e b een  

fou nd wi t h  r ega r ds  t o  t he wa y t he DoA pr es ents  a lt er na t iv e cr op  ma na gemen t  

t echniqu es  (S chr ei n emach er s  e t  a l . ,  2 01 2 b ;  Ameka wa ,  20 13 ;  P ong vin yo o  e t  a l . ,  

201 4) .   
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1.3  Study  O bjec t iv es  

T he f ir s t  ob jec t iv e of  t h i s  s tu dy was  t o  exa min e ho w fr es h fru it  a n d  

vegeta b le fa r mer s  cer t i f i ed  wi t h a  GAP  l icens e (F r om no w on GAP fa r mer s )  

choos e,  u s e,  a nd ha ndl e s ynt het ic  p es t ic ides  co mpar ed  t o  t hos e who a r e not  

cer t i f i ed  (no n -GAP fa r mer s) .  T he s econ d wa s  t o qua nt i t a t iv el y co mpar e p es t ic id e  

us e b et ween GAP  a nd non -GAP as pa r agus  fa r mer s .  T he t ox ic it y  c la s s  o f  

p es t ic ides  b ei ng  us ed ,  t he lev els  of  s ynt het ic  p es t ic id e us e,  t he r ela t ions hi p  

b et ween p es t ic ide us e a nd y ie ld ,  a nd  whet her  GAP  cer t i f i ca t ion  pr ovid es  

econ o mic  b en ef i t s  t o fa r mer s  wer e a ss es s ed .  T he t h ir d ob jec t iv e was  t o exa min e  

t he ef f ec t  of  t he GAP  pr ogra m on l ev els  of  concer n a mong aspa ra gu s  fa r mer s  

t owar d t he nega t iv e ef f ec t s  of  s ynt het ic  p es t ic ide u s e on hu ma n hea lt h a nd t he  

en vi r onment ,  a nd  t o  a s s ess  t he i mp or ta nce g i ven  b y fa r mer s  (wh et her  

pa r t ic ipa t ing  in  t h e GAP  pr ogra m or  not )  t o  t h e DoAE  a nd o t her  s our ces  o f  

infor ma t ion on p es t  ma na gement .  I n gen e ra l ,  wit h a l l  t hr ee ob jec t iv es ,  fa r mer s  

fo l lo win g t he GAP pr ogra m wer e ex p ec t ed  t o  us e f ewer  a nd les s  ha za r dou s  

p es t ic ides ,  ha ndl e t hem in  a  sa f er  wa y,  s how hi gh er  con cer n  over  t h e nega t iv e  

ef f ec t s ,  a nd  g ive gr ea t er  i mp or ta nce t o t he DoAE  as  a  s ource of  infor ma t io n  

comp ar ed t o t he ir  non -GAP cou nt erpa r t s .  
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Chapter 2 

Description of study site  

 

2.1  G eneral  charac ter i s t ics  o f  Da mno en Sadua k  

T his  s t u dy wa s  condu ct ed  in  T ha  Na t  a nd Da mno en Sa dua k,  t wo  cont igu ou s  

Sub D is t r ict s  of  t he Da mno en Sa dua k D i s t r ic t  (F ig.  5 )  in  Ra t cha bur i  P r ovi nce,  

cent r a l  T ha i la nd.  T hes e t wo Su b D is t r ict s  a r e loca t ed  in  a  lowla nd r egio n ,  wh er e  

f ru it s  a nd v eg etab les  a r e pr odu ced in t ens ivel y  b y  mea ns  o f  a  pa r t icu la r  mar ket -

or ient ed  a gra r ia n s ys t em,  wher e a n  o ld  t ida l  mar s h loca t ed  in  t h e Ma e K lon g  

bas in  has  b een  p old er i s ed  (wes t er n  pa r t  of  t he C ha o P hra ya  d el ta ) ,  s ta nding  in  t he  

f r inges  of  mor e t r a d it iona l r i ce -bas ed  s ys t ems.  

 T he a gr icu l tur e p lo t s  cons i s t  of  r a is ed  b eds  t ha t  a r e pa r t  of  a  ca na l net wor k t ha t  

pr ovides  dr a ina ge a nd ir r iga t ion  s ys t ems a l l  a long t he yea r  (C heyr ou x,  20 03 ) .  

 

Fig 5 .  Da mn oen Sa dua k in  C ent r a l  T ha i la n d.  



11 
 

T hes e b eds  a l t er na t e  wi t h  d it ches ,  in  whic h  wa t er  r ema ins  s ta gna nt  (F ig.  6 ) .  

T he cr ops  p la nt ed  on t h e b eds  a r e in most  ca s es  wa t er ed  b y t h e us e of  s ma l l  b oa ts  

which  a r e led t hr ou gh t he d i t ches  a nd s pr ay b y mea ns  of  a  pu mp ( F ig.  7 )  (M ol le  

e t  a l . ,  19 99 ) .  

Da mno en Sa dua k has  ver y s p ec i f ic  con di t ions  t ha t  ma ke i t  a  s ingu la r  

r eg ion:  a n  ir r iga t ion  net wor k,  pr ox i mi t y  t o t he Ba ngko k a nd a n ef f ic ient  cha in  of  

supp ly  t o d i f f er ent  mar kets .  I t  is  p os s ib l e  t o  cu l t iva t e  t he r a is ed  b eds  a l l  y ea r  

long  a nd s ome fa r mer s  opt  for  3 -4  cyc les  of  a nnua l cr op s ,  whi l e  o t her s  ha v e  

es ta b l is h ed  p er ennia l  p la nta t ions  of  f ru it  sp ec i es .  I nt ens i f ica t ion  a n d 

d iv er s i f ica t ion  of  cr opp ing s ys t ems go  ha nd in ha nd wi t h t he dema nd for  f ru it s  

and veg etab les  in t he gr owing ur ba n cent e r s  (pa r t icu la r ly Ba ngko k) .  T he f low of  

goo ds  is  nowa da ys  done b y t h e r oa d net wor k t ha t  cr oss es  t he Ma e Khlong del t a  

(C heyr oux a nd Du fu mi er ,  20 06 ) .   

T he in t ens i f ica t ion mea ns  t ha t  t he h igh  and fr equ ent  p es t ic ide u s e i s  

pr eva lent  in  t h e r egi on  wh ich  put s  in  r is k  t h e hea lt h  of  t he pr odu cer s  a nd  

consu mers ,  a nd ca n  a f f ec t  nega t ive l y  t he  dens e net wor k  of  wa t er wa ys  a nd t h e  

adja cent  la nd .  T hes e a sp ec ts  mig ht  b eco me a n imp or ta nt  pr ob lem for  Da mno en  

Sadua k which  qu es t ions  t he su s ta ina b i l i t y  of  i t s  a gr icu l tur a l  dev el op ment  (M ol l e  

e t  a l . ,  19 99;  C heyr ou x,  20 03 ;  C h eyr ou x a nd Du fu mi er ,  200 6 ) .  
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Fig.  6 .  La yout  of  a  t yp ica l  hor t icu lt ur a l  p lo t  in Da mno en Sa dua k.  

 

Fig.  7 .  Ra is ed  b eds  of  and “ bab y cor n” and a spa ra gus  in  

Da mno en Sa dua k.  
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Chapter 3 

Do GAP farmers do better than non -GAP farmers? 

Pesticide management practices of horticultural farmers 

in Damnoen Saduak, Thailand .  

 

3.1  I ntro duct io n  

T he GAP s ta nda r d ,  a ls o  r ef er r ed  a s  Q -GAP wh er e t he let t er  Q  s ta nds  for  

qua l i t y  i s  bas ed  on  ei ght  fa r m r ela t ed  el ement s  whic h  mu st  ha ve b een  ta ken ca r e 

of :  Wat er  s ources ,  p la nta t ion  a r ea ,  p es t ic ide app l ica t ion ,  qua l i t y ma na g ement  i n  

pr e-ha r ves t ,  qua l i t y of  ha r ves t  and p os t -ha r ves t  ha ndl ing  met hods ,  hold in g o f  

pr odu ce (movi ng a nd s t or a ge of  pr odu ce w it h in  p la nta t ion) ,  p er s ona l hy gi en e,  a nd  

da ta  r ecor ding  a nd t r a cea b i l i t y (NBACFS ,  2009 ) .  G iv en t ha t  t he GAP pr ogra m 

focu s es  on r edu c ing s ynt het ic  p es t ic ide us e t o pr odu ce sa f e food,  i t  g iv es  a  c lea r  

emp has is  on  cont r o l l in g  t he t h ir d el ement  of  t h i s  s ta nda r d:  “p es t ic id e ap p l ica t ion”   

t hr ou gh t h e mo ni t or ing  of  p es t ic id e r es idu es  on  t h e pr odu ce (Sa rdsu d,  2 007 ;  

Wa nna mol ee,  20 08 ;  S chr ein ema cher s  e t  a l . ,  2012 b;  Ameka wa ,  2 01 3 ) .    

T he M inis t r y of  Agr icu lt ur e a nd C oop era t i ves  (M oAC ),  is  t h e gov er n ment ’s  

ins t i tu t ion  r esp ons ib le  for  imp lement ing  t he GAP pr ogra m.  I t s  Nat io na l Bur eau  

o f Agr icu ltu ra l Co mmod it y and Food  Standards ( ACFS)  ha s  d es ign ed t he  

s ta nda r d s o  t ha t  t he a gr icu l tur a l  pr a ct ices  incorp ora t e  t he pr inc ip les  of  Int egra t ed  

P es t  Ma na gement  ( IPM ) (NBACFS,  200 9)  a nd i t s  Depa r t ment  of  Agr icu lt ur e 

(DoA)  is  in cha r ge of  pr ocess ing  t he GAP appl ica t ions ,  pr ovid in g cer t i f i ca t ion  

a f t er  fa r mer s  pas s  t he nec es sa r y insp ec t ion ,  a nd  su bs equ ent ly  mo ni t or ing  a nd  

au dit ing  fa r mer s  pr a ct ices  for  a ss ur ing  a n  a dequa t e imp l ementa t ion  of  t h e GAP  

s ta nda r d (Wa nna mo lee,  200 8 ) .  

T he DoA i s  a l s o invol v ed on  t he s ur vei l la nce a nd eva lua t ion of  t hos e  

p es t ic ides  t ha t  ha ve a  s ev er e a dver s e impa ct  on hu ma n hea lt h  or  t he envi r on men t  
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and i t  ca n ta ke a ct ion t o ba n or  s ev er ely  r es t r ic t  t hei r  us e.  Su ch is  t he cas e o f  

met ho my l ,  d icr o t op hos ,  a ld ica r b ,  b la s t ic id in -S ,  ca rb ofura n,  e t hopr op hos ,  

f or meta na t e,  met h ida t h io n,  oxa my l,  a nd  et hyl p -n it r op henyl  

t h ionob enzenep h osp ho na t e (EP N) (Pa nu wet  e t  a l . ,  201 2) .  I n t he cas e o f  

Cyp er met hr in a nd Aba mec t in ,  which  a r e l ink ed wi t h  t he br ea kout s  of  p es t s  in  t h e 

cou nt r y  a nd el s ewher e in  As ia ,  i t  has  d ev elop ed ca mpa igns  t o  a void  t he ir  mis us e  

( IRRI,  201 1 ) .  

T he r es p ons ib le  for  conv ey ing t he p er t in ent  p es t ic ide r ela t ed infor ma t ion  

t o t he fa r mer s  is  yet  a not h er  b ody of  t he M oAC,  t he Depar t ment  of  Agr icu lt ur a l  

Ext ens io n (DoAE ),  which  pr ovid es  GAP t r a in ing  a nd a dvis or y s er v ices  or ient ed  

t o r edu ce s ynt het ic  p es t ic ide us e,  a nd incor p ora t ion of  a lt er na t iv e p es t  

ma na gement  t echni qu es .  T he DoAE ,  b eing  t he go v er n ment ’s  a gr icu l tur a l  

ext ens ion a g ent ,  a ls o pr ovid es  t r a in ing  a b out  t hes e t op ics  t o non -GAP fa r mer s  

(Sa r dsu d,  20 07;  Wa nna mol ee,  2 008 ;  Amek awa ,  2 01 3 ) .   

T he s tu dy do ne in t h i s  chap t er  co mpar es  the pr a ct ices  of  hor t icu l tur a l  

fa r mer s  t o  s ee i f  t he GAP pr ogra m has  a l lowed t h em b et t er  opp or t u ni t i es  t o ent er  

in t er na t iona l mar ket s  a nd t o s ee i f  t he pr act ices  of  t hos e t ha t  a r e cer t i f i ed ,  a r e  

b et t er  in  t er ms  of  impr ovi ng  food s ecur it y  a nd wor ker  sa f et y  t hr ou gh a dequ a t e  

s ynt h et ic  p es t ic ide us e.  Fa r mer s  u nd er  t he  GAP  pr ogra m,  wer e exp ec t ed  t o opt  t o  

us e les s  ha za r dous  p es t ic id es ,  ha ndl e t hem in a  sa f er  wa y a nd s pra y t hei r  cr op s  

les s  of t en  (a void  pr ev ent ive s pra ying) .  I t  was  a ssu med t ha t  t h es e a sp ec ts  wou l d  

b e in  r ela t ion wi t h  t he GAP t r a in in g  a nd a u dit ing  r ece iv ed  fr om t he M oAC.  

 

3.2  Res earch Co ntext  and  Metho ds  

Us ing s t ru ctur ed  qu es t ionna ir es  86  r a ndo ml y chos en  hor t icu lt ur a l  fa r mer s  

wer e in t er v i ewed in Da mn o en Sa dua k Sub -Dis t r ict  which  has  a r ou nd 1 ,70 0  

fa r ming fa mi l i es .  T he f ir s t  in t er v i ews  wer e don e dur ing  t he p er iod fr om 
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N ovemb er  201 2 t o Ja nua r y 2 013 t o  ob ta in  gen era l  infor ma t ion a b ou t  t he t yp e of  

cr op s  b ein g  gr own,  t he p es t ic id es  t ha t  wer e b ein g  us ed ,  t he mar kets  wh er e t h ey  

s o ld t h ei r  pr odu ce a nd wh et her  t hey  wer e cer t i f i ed  wi t h a  GAP l icens e.    

Dur ing  t he p er iod  fr o m Marc h t o  Ap r i l  201 3,  a  s eco nd s t ru ctur ed  

qu es t ion na ir e  was  u s ed  t o  co mpar e GAP a nd non -GAP fa r mer ’s  ha b it s  conc er nin g  

t he us e of  a gr och emica ls  bas ed  on  wh a t  i s  r ep or t ed  on  t h e GAP S ta nda r d  

(App en dix ) .  T his  t ime t he sa mp l e wa s  incr eas ed  t o inc lu d e 1 30 fa r mer s .  I n  

genera l ,  t he in t er v i ew cov er ed  qu es t ions  ab out  infor ma t ion col l ec t ion ,  how t hey  

ha ndl ed  ins ec t ic id es  a nd f er t i l i zer s ,  t he pr eca ut ions  t hey  t oo k when t hey  spra yed  

and t he t r a in ing  r ece iv ed  fr o m t he Depar t ment  of  Agr icu l tur a l  Ext ens ion  (DoAE )  

of  t he M inis t r y of  Agr icu l tur e a nd C oop era t ives  (M oAC ),  t he of f ice r esp ons ib le  

of  pr ovid in g  ex t ens ion  s er v ices ,   GAP t r a in ing  a nd t echnica l  a dvic e t o  t h e  

fa r mer s  (Sa r ds u d,  2 007 ) .   

 T o lea r n mor e a b ou t  t he GAP pr ogra m imp lementa t ion  a nd ver i fy s ome of  

t he da ta  col lec t ed t hr ou gh t he qu es t ionna ir es ,  s ome gov er nmenta l  of f icer s  f r o m 

t he DoAE  wer e in t er v i ewed a nd a s ked ab o ut  t hei r  dut ies  a nd t he l imi ta t ions  t hey  

faced .   

T wo ta i l ed  t wo sa mp les  mea n  co mpar is on  t es t s  wi t h u nequa l va r ia nces  was  

us ed  t o det ec t  s igni f ica nt  d i f f er enc es  b e t ween fa r mer s ’  a f f ir ma t ive a ns wer s  t o  

qu es t ions  r ela t ed  t o met hods  of  p es t  cont ro l ,  p es t ic ide ha ndl in g,  pr ot ec t ion  gea r  

and t r a in ing  r ecei v ed .  

  

3.3  Res u l t s .  

T able 1  s hows  a  l i s t  of  9  common fru i t s  a n d  veg eta b les  t ha t  wer e cu lt iva t ed  

in Da mn oen Sa dua k D is t r ict ,  or der ed in  t wo gr ou ps : A a nd B.  Gr oup A inc lu des  

t hos e t ha t  wer e pr odu ced e i t her  for  ex p or t  t o  in t er na t iona l a nd/ or  do mes t ic  
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mar kets ,  wh i l e  Gr oup B onl y  inc lu des  t h e cr ops  t ha t  wer e s o ld  t o  do mes t ic  

mar kets .  

 Only t hos e cr op s  r ep or t ed  a s  for  ex p or t :  a spa ragus ,  ca la mon din ,  r os e ap p le  

and coconut  wer e a ss oc ia t ed  wi t h fa r mer s  t ha t  wer e cer t i f i ed  u nder  t he GAP  

pr ogra m.  C onv er s ely ,  gua va ,  pa k kwa n tu ng (on e k ind  of  C hin es e cab ba ge) ,  

cu cu mb er ,  l e t tu ce a nd ya r d lon g b ea n wer e  only  a s s oc ia t ed  wi t h no n -GAP fa r mer s .  

T able 1  a ls o  s ho ws t ha t  t he most  f r equ ent ly  r ep or t ed  s ynt het ic  ins ec t ic ides  

us ed b y a t  l ea s t  10 % of  t he fa r mer s  sa mp led,  in des cendi ng or der  wer e:  M et ho myl ,  

Aba mec t in,  C yp er met hr in a nd C hlorp yr i fos .  M et ho my l i s  c la s s i f ied  b y t he Wor l d  

Hea l t h Or ga niza t ion  (WHO) as  C las s  Ib  “ high ly  ha za r dous ” p es t ic ide.  Aba mec t in  

(whos e acut e t ox ic i t y  r a t ing co mes  fr o m t h e Uni t ed S ta t es  E nvir on menta l  

P rot ec t ion  Ag enc y,  EP A c la ss i f ica t ion) ,  Cyp er met hr in a nd C hlorp yr i fos  a r e  

c la ss i f ied  a s  “ mod era t ely  ha za r dous ” but  a r e  ext r eme ly  h ig hly  t ox ic  t o b ees  a n d 

hy men opt er a ns  a nd a qua t ic  fau na  a nd ca n  a f f ec t  n ega t ive ly  a  whol e a r r a y  of  

na t ura l  p es t  en emies  (Heo ng a nd S cho enl y ,  199 8 ;  IR RI,  201 1) .   

I n t er ms  of  L et ha l Dosa ge (LD50 ) va lu es ,  i t  ca n b e s een  t ha t  t he 2  mos t  

r ep or t ed  p es t ic id es :  M et ho myl  a nd Aba mect in  wer e a ls o  t he on es  wi t h t h e h igh es t  

acut e t ox ic it y  wi t h va lu es  of  1 7  mg/ kg a nd  10  mg/ kg,  r esp ec t iv ely .  

http://www.pesticideinfo.org/Docs/ref_toxicity2.html#Acute


 
 
 

 Table 1. Percentage of sampled farmers who reported using synthetic insecticides by crop, market and GAP certification 

    Percentage of the farmers used the synthetic insecticide   

       A (sold in foreign or domestic markets) 
 

B (sold in domestic markets only)   

Number 
of times 

reported 

Pesticide name 

WHO 

Toxic 

Class.
1
 

LD50
2
  Asparagus Calamondin Roseapple Coconut 

 
Guava 

Pak 

kwan 

tung 

Cucumber Lettuce 

Yard 

long 

bean 
 

  
 

 

GAP Non-
GAP 

GAP Non-
GAP 

GAP Non-
GAP 

GAP Non-
GAP 

 Non-
GAP 

Non-
GAP 

Non-
GAP 

Non-
GAP 

Non-
GAP 

 

        n3 = 15 n=10 n = 2  n = 4 n = 12 n = 10  n = 2 n = 1  n = 12 n = 9 n = 1 n = 4 n = 4 

 Methomyl 

(lannate 90) 
Ib 17  60 50 50 75 83 60 50 

 

 
75 44 

 
100 50 

 
50 

Abamectin 
Not 

listed 
10  60 50 100 100 58 40 50 

 

 
33 44 100 50 25 

 
44 

Cypermethrin II 250  33 40 
 

25 25 40 
 

 
 

25 22 
  

100 
 

23 

Chlorpyrifos II 135      
8.3 10 

 
100 

 
75 22 

    
14 

Omethoate Ib 50      
8.3 20 

 
 

 
8.3 

 
100 25 

  
6 

Carbosulfan II 250      
25 

  
 

 
8.3 

 
100 

   
5 

Chlorantraniliprole 
(prevathon) 

U >5000  6.7 
 

    
50 

 

  
11 

    
3 

Malathion III 2100  6.7 
     

50 

 
 

8.3 
     

3 

Dimethoate II 150      
8.3 10 

 
 

 
8.3 

     
3 

Fipronil II 92            
33 

    
3 

Profenofos II 358            
33 

    
3 

Dicofol II 690      
8.3 

  
 

  
11 

    
2 

Dicrotophos Ib 22         
 

  
11 

 
25 

  
2 

Indoxacarb II 268   
10 

     
 

     
100 

 
2 

Dichlorvos Ib 56         
 

 
17 

     
2 

Table continues in the next page.  
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 Continues from the previous page 

       A (sold in foreign or domestic markets) 
 

B (sold in domestic markets only)   

Number 
of times 
reported 

Pesticide name 

WHO 

Toxic 

Class.
1
 

LD50
2
 

 
Asparagus Calamondin Roseapple Coconut 

 
Guava 

Pak 

kwan 

tung 

Cucumber Lettuce 

Yard 

long 

bean 
 

  
 

 
GAP Non-

GAP 
GAP Non-

GAP 
GAP Non-

GAP 
GAP Non-

GAP 
 Non-

GAP 
Non-
GAP 

Non-
GAP 

Non-
GAP 

Non-
GAP 

 

       n3 = 15 n=10 n = 2  n = 4 n = 12 n = 10  n = 2 n = 1  n = 12 n = 9 n = 1 n = 4 n = 4 

 Emamectin 
benzoate 

Not 
listed 

92.6 
 

6.7 
         

11 
    

2 

Ethion II 208 
     

17 
          

2 

Fenobucarb 
(BMPC) 

II 620 
     

8.3 10 
         

2 

Quinalphos II 62 
     

8.3 10 
         

2 

Metrifonate or 
trichlorfon 

II 250           8.3                     1 

 
1The World Health Organization classification of pesticides by hazard: Ib = Highly hazardous; II = Moderately hazardous; U = Unlikely to present acute hazard in 
normal use.  

III = slightly hazardous. 
 2 The LD50 value is a statistical estimate of the number of mg of toxicant per kg of bodyweight required to kill 50% of a large population of test animals. All values 

from WHO (2010) except for  Abamectin and Emamectin benzoate which are from Tomlin (2006). 
 3 Number of farmers interviewed.   
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 Table 2.  Percentage of sampled farmers who reported using synthetic fungicides by crop, market and GAP certification. 

    Percentage of the farmers used the synthetic fungicide   

  
 

   A (sold in foreign or domestic markets) 
 

B (sold in domestic markets only)   

Number 
of times 
reported 

Pesticide name 

WHO 

Toxic 

Class.
1
 

LD50
2
 

 
Asparagus Calamondin Roseapple 

 
Guava 

Pak 

kwan 

tung 

Cucumber Lettuce 

Yard 

long 

pea 
 

  
 

 
n3 = 15 n=10 n = 2  n = 4 n = 12 n = 10  n = 12 n = 9 n = 1 n = 4 n = 4  

    
 

 
GAP 

Non-
GAP 

GAP 
Non-
GAP 

GAP 
Non-
GAP  

Non-
GAP 

Non-
GAP 

Non-
GAP 

Non-
GAP 

Non-
GAP  

Carbendazim U >10000 
 

73 50 50   66 40 
 

58 22 100 50   
 

41 

Mancozeb U >8000  47 33   8.3 
 

       11 

Copper 

compound4 
II  

 
27 20 50 25 

 
10 

     
25 

 
10 

Metalaxyl II 670 
 

6.7 
   

8.3 

 
  

33 
 

25 
  

6 

Propineb 

(Antracol) 
U 8500 

 
6.7 

    

 

 
16 11 

  
25 

 
5 

Chlorothalonil U >10000 

 

6.7 
 

50 
 

8.3 

 
       

3 

Propiconazole 

+prochloraz 
II 

1520 
/1600  

6.7 10 
   

 

   
100 

   
3 

Benomyl U >10000 
     

8.3 

 
       

1 

Difenoconazole II 1453 
 

6.7 
    

 
       

1 

Propiconazole II 1520           8.3                 1 
 1 The World Health Organization classification of pesticides by hazard: II =Moderately hazardous and U = Unlikely to present acute hazard in normal use. 
 2 

The LD50 value is a statistical estimate of the number of mg of toxicant per kg of bodyweight required to kill 50% of a large population of test animals. All 

values from WHO (2010) 
 

 3 Number of farmers interviewed.   
4 Either copper hydroxide (LD50 = 1000 mg/kg), copper oxychloride (LD50 = 1440 mg/kg) or copper sulfate (LD50 = 300 mg/kg). 
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Simi la r ly t o t h e cas e of  ins ec t ic ides ,  T able 2  s hows t ha t  t he most  

f r equ ent ly  r ep or t ed  s ynt het ic  fu ngic id es  us ed  b y  a t  l ea s t  10 % of  t he fa r mer s  

sa mp led  wer e:  Ca rb enda z im,  Ma ncozeb,  a  C opp er  co mp ou nd,  a nd  M eta lax yl .  

T hes e fu ngic id es  a r e l es s  haza r dous  t ha n t he r ep or t ed  ins ec t ic ides  s hown in T ab le  

1 .  Copp er  co mp ou nds  ( copp er  hydr ox ide,  cop p er  ox ychl or id e or  copp er  su l fa t e )  

and M eta lax yl  a r e c la s s i f ied  a s  “ mod era t ely ha za r dous ” b y t he WHO,  a nd  

Carb enda z i m a nd Ma ncozeb a r e c la ss i f ied a s  “unl ik el y t o pr es ent  acut e haza r d i n  

nor ma l  us e” .   

Fa r mer s  wer e a s ked ab out  t h e a va i lab i l i t y of  infor ma t ion  r ela t ed  t o  

agr icu l tur a l  inputs  ( i . e .  a mou nt s  of  p es t ic ide,  f er t i l i z er s ,  fu el  f or  spra ying ,  et c . )  

us ed  for  pr oduc ing  t h ei r  cr ops .  T he la r ge ma jor it y (ov er  97 %) of  t he fa r mer s  

sa mp led  a ns wer ed  t ha t  t hey  d id  not  pr act ice da i ly  da ta  r ecor ding .  T his  i s  

not ewor t hy,  esp ec ia l ly  in  t h e cas e of  t he GAP fa r mer s ,  s inc e on e of  t he  

s ta nda r d’s  r equ ir ement s  ex pr ess ly s ta t es  t he imp or ta nce of  da ta  r ecor din g a nd  

t r acea b i l i t y  (NBACFS,  20 09 ) .   

La t er  5 6  GAP fa r mer s  wer e a s k ed i f  t hey p er ceiv ed  a  cha ng e in  t he a mou n t  

of  p es t ic ide t hey  spra y on  t hei r  cr ops ,  compar ed  t o t he t ime wh en t h ey  ha d  not  

yet  s ta r t ed  t o i mp lement  t he GAP s ta nda r d.   T hos e wh o r esp on ded t ha t  t hey  d id  

not  kno w,  d id  not  r ememb er  or  wer e cu l t iva t ing  a  d i f f er ent  cr op  b efor e obta in in g  

t he GAP l icens e,  wer e ex c lu d ed fr o m t he r es u lt s .  I n t he end,  1 9  wor ka b le a ns wer s  

wer e obta in ed .  Of  t hem,  1 5  fa r mer s  (79 %) ex p la ined  t ha t  t he ir  wa y of  spra ying  

p es t ic ide d i d  not  cha ng e s ince t hey  ha d  obta ined  t he GAP l icens e;  t hr ee fa r mer s  

(1 6%) r ep l ied  t ha t  s ince imp l ement in g  t he  GAP pr ogra m t hey  ha d t o r ep or t  t o t h e  

comp a ny wh o b ou ght  t hei r  pr odu ce i f  p es t ic ides  ha d  b een spra yed dur ing  or  nea r  

t he cr op  ha r ves t  p er iod  t o  a void  i t  r ea chin g  mar kets  wi t h  h ig h  r es idu e lev els ;  a nd  

on e fa r mer  (5%) r ep l ied  t ha t  t he d i f f er ence  was  t h a t  GAP fa r mer s  t r i ed  t o u s e les s  

p es t ic ides  in  comp ar is on  t o non -GAP fa r mer s .  
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Next ,  pr act ices  r ega r din g  p es t ic ide ap p l ica t ion  b et ween 50  GAP a nd 8 0  

non- GAP fa r mer s  wer e co mpar ed .  T he  qu es t ions  a s ked wer e bas ed  on  t he  

infor ma t ion  pr ovi ded b y t he gu ida nce of  t he GAP  S ta nda r d  (S ec t ion  A.3 ,  

App endix  A of  T AS 90 01 -2 009, )  a nd conf or med in  a  s imi la r  wa y a s  t he one u s ed  

b y S chr ein ema cher s  e t  a l .  (2 01 2b )  wi t h fa rmer s  in C hia ng Ma i pr ovinc e.  

T able 3  s ho ws t he r es u lt s .  I t  i s  s een  t ha t  a l l  of  t h e fa r mer s  u s ed  s ynt het i c  

p es t ic ides  a nd t ha t  a  cons iderab le pr op or t i on  of  fa r mer s  comp l ement ed  t h e us e of  

s ynt h et ic  p es t ic id es  wi t h loca l ly  pr odu ced herb  or  med ic ina l  p la nt  bas ed  

p es t ic ides ,  72 % for  GAP fa r mer s  a nd 83 . 75% for  no n -GAP,  wi t h  no  s ta t i s t i ca l ly  

s igni f ica nt  d i f f er enc e.  When a s ked for  t he r ea s on of  us ing  s uch  non - s ynt het i c  

p es t ic ides ,  ma ny fa r mer s  ex pr ess ed  t ha t  i t  wa s  ma inly  b y eco no mic r eas ons ,  s inc e  

t hey  cou ld  pr odu ce i t  chea p ly  a t  ho me or  bu y t hem a t  lower  pr ices  co mpar ed  t o  

t hos e of  s ynt h et ic  p es t ic id es .  
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Table 3 .  P es t  cont r o l  a nd  p es t ic id e ha ndl i ng  b y GAP fa r mer s  compar ed  t o  non -

GAP fa r mer s .  

Qu e st i on s  GA P  

( t ot a l  

n um ber  : 50 )  

 N on -G AP  

( t ot a l  

n um ber  :  80 )  

 t - t e s t 2  

N o. 1  P er c en t   N o.  P er c en t   
t   

va l u e  
s i gn i f i ca n ce  

Me t h od  o f  p e s t  c on t r ol :          

Us e  o f  s yn t h et i c  p es t i c i d e  50  100   80  100   -  -  

Us e On l y s yn t h et i c ?  36  72   67  83 . 75   1 . 54  n s 3  

P es t i c i d e  h a n d l i n g          

Us e o f  P e s t i c i d e  i n    

p r e ven t i ve  wa y?  46  92   75  93 . 75   0 . 37  n s  

F ol l ow l a bel  i n s t r u ct i on s ?  42  84   67  83 . 75   0 . 04  n s  

App l i e s  by own  i n i t i a t i ve   46  92   65  81 . 25   1 . 83  n s  

D o you  m i x  i n s e ct i c i d e  a n d  

fun g i ci d e  44  88   69  86 . 25   0 . 29  n s  

 Mi x  p e s t i c i d e s  ( i n s - i n s  or  

fun g i - fun g i ) ?  50  100   77  96 . 25   1 . 75  n s  

T a ke i n  a c c oun t  t em p er a t u r e s  

a n d  wi n d  50  100   78  97 . 50   1 . 42  n s  

Pr ot e ct i on          

( a )  h a t   45  90   65  81 . 25   1 . 42  n s  

( b)  m a s k  10  20   21  26 . 25   0 . 83  n s  

( c )  a ym on g  45  90   73  91 . 25   0 . 23  n s  

(d )  l on g  s l ee ve  sh i r t  46  92   78  97 . 50   1 . 65  n s  

( e )  l on g  pa n t s  46  92   74  92 . 50   0 . 92  n s  

( f)  boo t s  1  2   1  1 . 25   0 . 32  n s  

(g )  g l ove s  2  4   4  5   0 . 27  n s  

(h )  g l a s s es  0  0   1  1 . 25   1 . 00  n s  

( i )  Ni n ja  Sh oes  1  2   3  3 . 75   0 . 60  n s  

( j )  Sh ower  a ft er  
sp r a yi n g / wa sh  c l ot h e s  50  100   80  100   -  -  

T r a i n in g         

Re c ei ve d  t r a i n i n g  in  pa s t  2  

ye a r s .          

( a )  l es s  t h a n  3   h r  7  14   5  6   1 . 20  n s  

( b)  3  h r s  5  10   6  8   0 . 48  n s  

( c )  1  da y  3  6   1  1   1 . 31  n s  

(d )  ca n n ot  r em em ber  5  10   5  6   0 . 78  n s  

( e )  n ot  t r a i n ed  30  60   63  79   1 . 30  n s  
1  N o.  i s  t h e  n um ber  o f  fa r m er s  wh o a n s wer e d  a f f i r m a t i vel y t o t h e  q u es t i on .   
2  T wo t a i l ed  t wo  sa m pl es  m ea n  c om pa r i s on  t e s t  wi t h  un eq ua l  va r i a n c e s .  
3  n s ;  n ot  s i gn i f i ca n t  a t  t h e  0 . 05  l e ve l .  
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In t er ms  of  p es t ic ide ha ndl i ng ,  no s ta t i s t i ca l ly s ign i f ica nt  d i f f er enc es  

b et ween t he t wo fa r mer  gr ou ps  wer e fou nd ,  a l t hou gh t wo not ewor t hy  a sp ec ts  wer e  

not e.  F ir s t ,  t he ma jor i t y of  fa r mer s  (9 2% of  GAP fa r mer s  a nd 9 3 .75 % of  non -GAP  

fa r mer s )  infor med t ha t  t hey spra yed p es t ic ides  in a  pr ev ent iv e wa y a t  r egu la r  

in t er va ls  ir r es p ec t ive of  t he pr es ence and ab u nda nce of  p es t  p opu la t ions .  

S econdly ,  t hey  sa id  t ha t  t hey  d et er min ed p es t ic id e dosa ge a nd fr equ ency o f  

p es t ic ide u s e a ccor ding  t o t he pr odu ct  l ab els  and a l s o accor din g t o t hei r  own  

in i t ia t iv e when s igns  of  a n  immi nent  p es t  a t t ack wer e obs er ved.  

M ost  of  t he fa r mer s  ex p la ined  t ha t  t h ey nor ma l ly  mix ed t wo or  mor e  

p es t ic ides  t oget h er  b efor e spra ying .  T his  was  fou nd f or  b ot h  ins ect ic id es  a nd  

fu ngic i des .  I n a l l  ca s es ,  t he fa r mer s  comment ed t ha t  t h i s  pr act ice inc r eas ed t h e  

ef f ec t iv en ess  in  k i l l i ng  p es t s .  

When a s ked ab out  t he c l i ma t e fac t or s ,  mo s t  r esp ond ed t ha t  t h ey  t ook t h em 

in t o a ccou nt  wh en spra ying ,  a nd  a lmost  a l l  r e s p ond ent s  (GAP a nd non -GAP  

fa r mer s )  sa id  t emp era tur e or  r a d ia t ion  a nd win d wer e t he mos t  r eleva nt .  

I n t er ms  of  wor ker  sa f et y b y wear ing  a dequa t e c lo t h ing  a nd gea r ,  i t  wa s  

fou nd t ha t  mos t  of  t he fa r mer s  r ep or t ed  cov er ing  t hei r  mou t hs ,  a r ms  a nd leg s  

wh en s pr a ying  p es t ic id es ,  a l t hou gh ver y f ew r ep or t ed  cov er ing  t hei r  f eet  or  t hei r  

ey es .  Al mos t  a l l  sa id t hey was hed t hems elv es  a f t er  spra ying .  No s ta t i s t i ca l ly  

d i f f er enc es  wer e fou nd b et ween t he mea ns  of  b ot h gr ou ps .  

F ina l ly ,  wh en a s ked ab out  t r a in ing ,  i t  wa s  fou n d t ha t  6 0% of  GAP  fa r mer s  

r ep or t ed  not  r ecei v in g  a ny.  I n  t he cas e of  non -GAP fa r mer s  i t  was  79 %,  a lt hou gh  

no  s ign i f ica nt  d i f f er enc es  wer e fou nd b et ween t hei r  mea ns .  T hos e who r ec eiv ed  

t r a in ing  exp la in ed  t ha t  i t  la s t ed  for  a  p er iod  s hor t er  t ha n on e da y .  Bot h  gr ou ps  of  

fa r mer s  r ep or t ed  t ha t  t h e t r a in ing  ev ent s  wer e pr ovid ed b y  t he DoAE.   
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3.4  D is cuss io n  

T he s t u dy r ela t ed  t o t h i s  chapt er  s ho wed t ha t  t he hor t icu l tur a l  cr op s  f r om 

Da mno en Sa dua k which wer e exp or t ed  t o d i f f er ent  cou nt r ies  wer e b ei ng  pr odu ced  

b ot h b y GAP a nd non -GAP fa r mer s .  I n cont r a s t ,  cr ops  t ha t  wer e b ein g s o ld in  

do mest ic  mar ket s  wer e pr odu ced ex c lus ivel y  b y fa r mer s  who wer e not  GAP  

cer t i f i ed .  T his  p oin t s  out  t ha t  obta in in g a  l i cens e i s  a n imp or ta nt  r equ i r ement  ( i f  

not  t he mos t )  f or  ena b l ing  f a r mer s  t o  pa r t ic ipa t e  in in t er na t iona l mar ket s .  

Ac tua l ly ,  s o me of  t h e t r a d ing  co mpa nies  who dea l  wi t h t h e pr odu ce fr om t h i s  a r ea  

r equ es t  fa r mer s  t o ha v e t he GAP cer t i f i ca t e ,  accor ding  t o t he in t er v iews  wi t h  

fa r mer s .  

I n t h i s  s ens e,  t h e GAP pr ogra m s eems t o  b e s ucces sfu l  a s  in  imp r ovin g  

condi t ions  for  indiv idua l a nd gr ou ps  of  fa r mer s  f r o m a  s oc io -ec ono mic s ta ndp oint .  

Ameka wa  (20 13 )  has  h ighl i ght ed  t he pr a ct ica l  us efu ln ess  of  t he GAP pr ogra m 

des cr ib ing i t  a s  cou nt er for ce t o ma jor  pr iva t e  Good Agr icu lt ur a l  P ract ices  

appr oach es  su ch  a s  G loba lGAP,  t ha t  a l t hou gh t hey  cont r ibu t e t o  impr ovi n g  

wor ker  sa f et y,  p es t ic id e u s e,  a nd envi r on menta l  pr o t ect ion ,  t hey  t en d t o  ca t er  t o  

t he in t er es t s  of  wel l - r es ourced  la r ge - s ca le  pr odu cer s .   

F rom t he food s ecur i t y s ta ndp oint  t hou gh,  t he r es u lt s  s howed t ha t  t he  

imp l ementa t ion  of  t he s t a nda r d i s  s t i l l  inc ip ient .  I t  was  ob s er ved t ha t  mos t  of  t h e  

fa r mer s  chos e t o us e t he sa me t yp es  of  s ynt h et ic  p es t ic id es .  No evi dence t ha t  

su gges t ed  t ha t  GAP fa r mer s  op t ed  t o  u s e  less  haza r dous  p es t ic ides  co mpar ed  t o  

non- GAP fa r mer s  was  fou nd des p it e  t he s t a nda r d incor p ora t es  t he pr inc ip les  of  

a l t er na t iv e p es t  ma na gement  s t r a t egi es  su ch a s  t hos e of  In t egra t ed  P es t  

Mana gement .  I ns t ea d i t  wa s  obs er ved t ha t  the mos t  f r equ ent ly r ep or t ed s ynt h et ic  

p es t ic ide us ed  b y  b ot h gr oup s  of  fa r mer s  was  M et ho myl  a nd Aba mec t i n,  whic h  

wer e a ls o  t he mos t  ha za r dous .  
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T he ma jor it y of  fa r mer s  f r o m b ot h gr ou ps  r ep or t ed t ha t  t hey  r egu la r ly us ed  

non- s ynt het ic  p es t ic ides ,  a l t er na t ing  i t s  us e wi t h  t he s ynt het ic  ones ,  a l t hou gh t h e  

ma in  r eas on s eemed u nr ela t ed  t o  env ir o n menta l  or  h ea lt h  co nc er ns  but  wi t h  

r edu c ing  cos t s .   

One s igni f ica nt  f indi ng  t ha t  exp os ed a  def ic ienc y in t h e imp lementa t ion  of  

t he GAP s ta nda r d wa s  t ha t  non e of  t h e in it ia l  f i f t y GAP  fa r mer s  s ur vey ed wer e 

keep ing  r ecor ds  of  t hei r  p es t  ma na gement  act iv it i es ,  t her efor e pr ev ent ing  au di t s  

f r om b ei ng  do ne b y t h e DoA.  T his  s i t ua t ion  ma kes  i t  u nfeas ib le  t o  eva lua t e  ho w 

we l l  t he a gr icu lt ur a l  pr a ct ices  a r e  b ei ng  don e in  r esp ec t  t o  t he s ta nda r d  

comp l ia nce.   

T he DoA it s el f  has  r ecogn ized  t ha t  i t s  ef for t s  in  cont r o l l ing  fa r mer s  

pr act ices  a r e pu t  ma inly  in t h e f ina l  s ta ge of  cr op  pr odu ct ion ,  t hr ou gh t he t es t in g  

of  p es t ic id e r es idu es  of  f ru it s  a nd  veg etab les  b efor e t hey  a r e a va i lab le  t o  

consu mers  (Sa r ds u d,  2 00 7 ;  Wa nna mo lee,  200 8 ;  Schr ein ema cher s  e t  a l . ,  20 12b ;  

Ameka wa ,  2 01 3 ) .  

Over looki ng  t h e mo ni t or ing  of  on - fa r m s ta ges  of  food pr odu ct ion  ca n  

ex p os e wor ker s  a nd t he envi r on ment  t o  pr ev entab le r i s ks  t ha t  a r e  caus ed  b y  

p es t ic ides .  F or  ins ta nce,  t he pr a ct ice of  pr ev ent iv e spra ying  r ep or t ed  b y  t h e GAP  

fa r mer s  (a nd non -GAP fa r mer s  a l ike)  ma y de n ot e a  mis us e or  over us e o f  

p es t ic ides  which  ca nnot  b e a ss es s ed  or  ev en ident i f i ed  b y  mo ni t or ing  ef for t s  su c h  

a s  r es idu e t es t ing .  T his  s t r ess es  t he imp or t ance of  da ta  r ecor ding  s o t ha t  i t  ca n b e  

us ed  in  au di t s  nec essa r y  t o or ient  fa r mer s  t o su ccess fu l ly  i m p lement  t he GAP  

pr ogra m.  

In t er ms  of  p es t ic id e ha ndl in g  a nd wor ker  pr ot ec t ion  GAP fa r mer s  wer e not  

p er for mi ng b et t er  t ha n non -GAP fa r mer s .  T his  s u gges t s  t ha t  cer t i f i ed  fa r mer s  

wor king  cond i t ions  ha ve not  b eco me sa f er  s ince t hey  s ta r t ed  ca r r y ing  out  t he  
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pr ogra m a nd ma y b e fac ing  t h e sa me h ea l t h a nd sa f et y r is ks  a s  t he r es t  of  fa r mer s  

in  t he a r ea .  

T he u nder ly in g fac t or  b y which  t he co mp l ia nce wi t h t he GAP r equ ir ements  

pr oved t o  b e a  d i f f icu lt  t a s k for  t he fa r mer s  ma y b e du e t o a  def ic i ent  or  la ck o f  

t r a in ing  fr o m t h e DoAE.  T his  in  t ur n  ma y b e a t t r ib utab le t o ins u ff ic ient  

gov er nment a l  r es our ces .  An off icer  r esp o ns ib le  for  t he GAP pr ogra m fr o m t he  

DoAE exp la in ed t ha t  in 20 13,  t her e wer e  only n in e of  su ch off icer s  wor kin g in  

Da mno en Sa dua k D is t r ict  a nd t ha t  ea ch ha d t o  dea l wi t h hu ndr eds  of  fa r mer s  t ha t  

ha d ap p l ied for  t he GAP cer t i f i ca t ion .  He ex p la in ed  t ha t  t he ir  job  cons i s t ed o f  

help in g  t hem pr epa r e for  t he in i t ia l  ins p ec t ion  r equ i r ed  t o  ob ta in t h e GAP l icens e  

b y t r a in ing  t hem a b out  how t o  imp lement  t he ei ght  f a r m r ela t ed  elements  of  t he  

GAP s ta nda r d.  As  a  r esu lt  i t  s eems t ha t  t he DoAE ’s  GAP t r a in ing  comp on ent  i s  

ina d equa t e a nd ca nnot  ensur e t ha t  fa r mer s  wi l l  b e a b le t o impr ov e t he ir  cur r en t  

p es t ic ide us e pr a ct ices  t owar ds  b et t er  f ood s ecur i t y,  wor ker  sa f et y a nd  

a mel i or a t ion  of  en vi r on menta l  degra da t ion ,  t he ma in pr inc ip les  of  t he GAP  

s ta nda r d.   

T he r esu l t s  indica t e  t ha t  t he GAP pr ogra m has  s o  fa r  f ocu s ed  on  t h e br oa d 

cer t i f i ca t ion of  fa r mer s  s o t ha t  t hey  a r e not  ex c lu ded fr om pa r t ic ipa t ing  i n  

mar kets  whic h o t her wis e wou ld  not  b e ava i la b le  t o t hem.  Bu t  t o do t h i s ,  t h e  

cr i t er ia  for  gr a nt ing t he GAP l icens e ha d t o b e s et  loos e.  A s i mi la r  s i tua t ion  wa s  

fou nd b y  Ameka wa  (201 3 )  when co mpar ing  t wo pu mmelo  pr odu ct ion  s i t es  i n  

Cha iyap hu m pr ovinc e,  in wh ich  he conc lu ded  t ha t  act ua l ly s et t ing  a  loos er  

cer t i f i ca t ion cr i t er ia  wa s  t he ver y s t r engt h  of  t he pub l ic  GAP appr oa ch co mpar ed  

t o t he pr iva t e on es .   

T he br oa d inc lus ion  of  fa r mer s  in t o t h e pr ogra m ca n b e s een  a s  t he f ir s t  

s t ep  t owar ds  t he GAP s ta nda r d  imp lement a t ion .  T he nex t  cha l leng es  t o b e met  b y  

t he M oAC s hou ld b e t o focu s  on cont r o l  a long t he on - fa r m s ta ges  of  cr op  
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pr odu ct ion  (au di t s )  a nd  ef f ec t ive ly  t r a in ing  fa r mer s  in  IPM met hods  or  ot h er  

v ia b le  p es t  ma na gement  a lt er na t ives  in or der  t o  r edu ce t he a mou nt  of  s ynt het i c  

p es t ic ide us e a nd r each  t he o t her  goa ls  of  GAP pr ogra m .   

 

 



 
 
 

 



28 
 
 

Chapter 4 

The GAP effect on pesticide use in asparagus farmers 

in Damnoen Saduak  

4.1  I ntro duct io n  

T ha i la nd is  a n a gr icu lt ur a l  cou nt r y a nd o ne of  t he b igg es t  wor ld’ s  food  

ex p or t er s  (Konu ma ,  20 12 ;  Pa nu wet  e t  a l . ,  2012 ) .  I t s  hea vy r el ia nce on  s ynt het ic  

p es t ic ide us e for  cr op  pr ot ec t ion a nd for  sus ta in ing  h igh  y ie lds  (P ra neet va ta ku l  e t  

a l . )  in  t he fa ce of  gr a dua l ly  incr eas ing  in t er na t iona l  sa f et y  a nd envi r on menta l  

r equ ir ement s  has  led  i t s  M inis t r y of  Agr icu l tur e t o imp l ement  t h e GAP s ta nda r d  

(Sa r dsu d,  20 07 )  which pr omot es  sa f e pr od uct ion  of  qua l i t y f ru i t s  a nd veg eta b les .  

At  pr es ent  i t  ma in ly  a ims  on  a void in g  en vir on ment a l  a nd h ea l t h r i s ks  cau s ed  b y  

t he ex cess ive us e of  s ynt het ic  p es t ic id es ,  t hr ou gh a  r edu c t ion  of  i t s  dema nd  

(P oap on gsa kor n  e t  a l . ,  199 9 ;  P ra neet va t aku l a nd Wa ib el ,  20 07 ) .  Desp it e  t h is ,  

T ha i la nd i s  s t i l l  ex p er ienc in g  a  s u r ge in  s ynt het ic  p es t ic id e us e which  has  led  t o  

incr eas ing  a gr icu l tur a l  pr odu ct ion  of  h igh  va lu e cr ops  su ch a s  a spa ra gu s  

(Ku ns ta dt er ,  20 07 ;  P ra neet va ta ku l  e t  a l . ,  2 011 ) .   

Aspa ra gu s  is  gr own ma inly  b y  s ma l l  sca le  fa r mer s  a nd is  cha ra ct er ized  b y  

b eing  pr odu ced u nder  in t ens iv e cr opp ing  met ho ds ,  whic h  r ely  on  h i gh  us e o f  

s ynt h et ic  p es t ic ides  a nd o t her  a gr icu ltur a l  inp uts .  M or eov er ,  a spa ra gus  i s  one of  

t he cr ops  wi t h t he la r ges t  nu mb er  of  cer t i f i ed  GAP fa r ms  (DOA,  20 14 ) .  

Many of  t he s hor t comi ngs  of  t he GAP progra m in T ha i la nd id ent i f ied in  

pr eviou s  s t u dies  (Sa r ds u d,  2 007 ;  Schr ein ema cher s  e t  a l . ,  20 12b ;  Schr ein ema cher s  

e t  a l . ,  20 12a ;  M onta no  e t  a l . ,  2 01 5)  su gg es t  t ha t  t h e lev el  of  i mp lementa t ion  of  

t h is  pr ogra m i s  s t i l l  inc ip i ent  a nd t h er ef or e,  i t  ca nnot  b e ea s i ly d i s t ingu is hed  

fr om conv ent iona l a gr icu lt ur a l  s ys t ems.  T he ma jor  l i mi ta t ions  t o  t he ef f ec t iv e  

imp l ementa t ion  of  t he pr ogra m a r e:  ins uf f ic ient  t r a in ing ,  ina dequa t e 
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gov er nment a l  au di t s  a nd  t es t ing  of  r es idu es  on  pr odu ce a nd la ck  of  p op u la r i t y  

a mong fa r mer s  on  r ecor d keep ing .   

T he qua l i t a t ive compar i s on of  p es t ic ide us e in  r ega r d t o fa r mer  a f f i l ia t io n  

t o t he GAP pr ogra m s hown in t he pr evi ou s  cha pt er  su gg es t s  t ha t  t h e a mou nt  a nd  

lev el  of  ha za r dou s ness  of  p es t ic id es  u s ed  b y GAP cer t i f i ed  fa r mer s  d id  not  d i f f er  

f r om t hos e who d id  not  fo l lo w t h i s  pr ogra m ( i . e .  non -GAP fa r mer s ) .   

T he a im of  t h i s  chap t er  was  t o qua nt i t a t ive ly  eva lua t e  p es t ic ide us e  

d i f f er enc es  b et ween GAP a nd non -GAP as pa ragus  cr op p ing s ys t ems.  Sp ec i f ica l ly ,  

t he ob jec t ives  of  t h e s tu dy  wer e:  t o compa r e t he t ox ic i t y c la ss  of  p es t ic ides  b e in g  

us ed;  t o a ss es s  t he lev el of  s ynt het ic  p es t ic id e us e b y fa r mer s  (mea sur ed  a s  

ex p endi t ur e of  p es t ic ides ,  t o ta l  a mou nt  of  act iv e ingr edi ents  us ed a nd t he  

p ot ent ia l  en vi r onmenta l  i mpa ct  t h ey  cau s e) ;  t o  exa min e t he r ela t ions hip  b et ween  

p es t ic ide us e a nd y i eld ,  a nd  t o es tab l i s h i f  GAP cer t i f i ca t ion  pr ovid es  a n  

econ o mic  r ewar d t o fa r mer s  b y  eva lua t ing cr op  y ie lds ,  r ev enu e a nd inp uts  su ch a s  

lab or ,  f u el  a nd f er t i l i zer .   

 

4.2  Res earch Co ntext  and  Metho ds  

In 20 13,  Da mn o en Sa dua k Su b D is t r ict  ha d a  t ota l  of  55  GAP l icens ed  

fa r mer s  t ha t  pr odu ced a s pa ra gus  (DOA,  2 014 ) .  F r om t h i s  gr ou p  12  fa r mer s  wer e  

s elec t ed  a nd a gr eed  t o pr ovid e da i ly  r ecor ds  for  t he up co min g gr owi ng s eas o n  

s ta r t ing fr om Ju ly -Au gus t  of  20 13.  T his  was  nec essa r y b ecau s e t hey  d id  not  

nor ma l ly  r egis t er  infor ma t ion  ab out  inp uts  nec es sa r y for  t h e cr op  pr odu ct ion  

a lt hou gh t he GAP s ta nda r d r equ ir es  t hem to do  s o.  S i mu lta neou s ly,  1 2  s el ec t ed  

non- GAP fa r mer s  a gr eed  t o  do t he sa me.  

T he da ta  pr ovid ed co ns is t ed  of :  qua nt i t i e s  a nd  exp endi t ur e s  for  s ynt het ic  

ins ec t ic ides ,  fu ngic id es ,  f er t i l i zer s ,  lab or  a nd t he a mou nt  of  fu el  us ed  for  

spra ying  a nd wa t er ing  dur ing  t he ha r ves t  p er iod .  T he na mes  a nd conc ent r a t ions  of  
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t he act iv e ingr edi ent s  (a . i )  us ed  wa s  a ls o  r ecor ded b y chec kin g  t he la b els  of  t he  

p es t ic ide conta iner s .  Bas ed on t he a ct ive ingr edi ent s  t he for mu la t ions  wer e 

gr oup ed accor din g  t o t hei r  acut e t ox ic it y t o ma mma ls  accor din g  t o t he Wor l d  

Hea l t h Or ga niza t ion  (WHO,  20 10 ) .   

T o a ss es s  d i f f er ences  in  p es t ic id e in t ens it y  us e in  t er ms  of  p ot ent ia l  

en vi r onmenta l  i mpa ct  a  r a t ing  s ys t em dev elop ed b y Kovach  e t  a l .  ( 199 2 )  kno wn  

as  t he E nvir on menta l  I mpa ct  Qu ot ient  (E IQ)  was  us ed .  T he s ys t em in t egra t es  da ta  

of  p es t ic id e ef f ec t s  on fa r m wor ker s ,  co nsu mers  a nd ecol ogica l  co mp on ent s  t o  

det er mi n e t he ha za r d p ot ent ia l  of  a  p es t ic ide.   

I n or der  t o det er min e a  f ie ld  us e r a t ing t h e E IQ bas e va lu e was  mu l t ip l i ed  

b y t he dosa ge a nd concent r a t ion  of  t he  act ive ingr edi ents  of  t he for mu la t ed  

pr odu ct s  us ed b y ea ch fa r mer  a s  fo l lo ws :  

EIQ Field Use Rating =  ∑ 𝐸𝐼𝑄 × 𝐷 × 𝐶 

𝑛

𝑃=1

 

in  which  E IQ i s  t h e E IQ bas e va lu e of  a  p es t ic id e p  for  a  t ota l  of  n  p es t ic id es ,  D  

i s  t he dosa g e or  ap p l ica t ion  r a t e  (kg/ r a i)  of  t he p es t ic ide a nd C  is  conc ent r a t ion  

or  p er centa ge meas ur ed  a s  % of  a ct iv e ingr edi ent .  

T he a vera ge E IQ f iel d  us e r a t ings  wer e u s ed  t o  compar e t he d i f f er ent  p es t  

ma na gement  pr ogra ms (GAP a nd non-G A P) a nd det er min e which  on e was  mor e  

l ik ely  t o  ha ve t h e lo wer  en vi r on menta l  imp act .   

T o exa min e p lo t  y iel d  a nd compar e eco no mic  da ta  b et ween GAP  a nd non -

GAP fa r ms  t h e sa le  r eceip t s  ea ch  fa r mer  r ece iv ed  a f t er  s el l ing  t hei r  pr odu ce  wer e  

b or r owed .  In cas es  wh en fa r mer s  d id  n ot  keep  t he r ece ip t s ,  outp ut  infor ma t ion  

wa s  obta ined  fr om t he b oo ks  kep t  b y  loca l  a s pa ragus  gr ower  gr oup s .  T he da ta  

cons is t ed  of  t o ta l  a s pa ragus  y i el d,  pr ice p er  qua l i t y  c la s s  a nd t o ta l  r ev enu e.  Yi el d  

wa s r ecor ded in k i logra ms (kg. ) ,  p lo t  a r eas  wer e r ecor d ed in  “ r a i” ,  a  uni t  equa l t o  



31 
 
 

1.60 0 s qua r e met er s  (4 0  b y  40  met er s )  a nd  t he cur r ency us ed  was  t he T ha i la n d 

ba ht  (T HB).  

T wo ta i led t wo sa mp les  mea n compar i s on t es t s  wit h u n equa l va r ia nces  wer e  

us ed  t o  det ec t  s igni f ica nt  d i f f er enc es  b et ween p es t ic ide  us e  in t ens i t y va r ia b les .  

T his  pr ocedur e was  a ls o  u s ed  for  co mpar ing  va r ia b les  r ela t ed  t o  t he out put s  a nd  

inpu ts  of  a spa ra gu s  pr odu ct ion .  A P ea r s on 's  cor r e la t ion  coef f ic i ent  t es t  wa s  

app l ied  f or  co mpar ing t he r ela t ions hip  b e t ween p es t ic id e us e int ens it y va r iab les  

and cr op  y iel ds .  

 

4.3  Res u l t s .  

T able 4  pr es ents  da ta  in t er ms  of  t he t ox ic it y c la ss i f ica t ion  of  t he s ynt het ic  

p es t ic ide for mu la t ions  u s ed  b y fa r mer s  accor ding  t o  t hei r  a f f i l i a t ion  t o t h e GAP  

pr ogra m.  I t  s ho ws t ha t  no  p es t ic id e ca t eg or ized  a s  “E xt r emel y  ha za r dous ” b y t h e 

Wor ld Hea l t h Or ga niza t ion  was  us ed ,  a l t hou gh 16 . 7% of  t he GAP fa r mer s  a nd  

33 .3 % of  non-GAP fa r mer s  u s ed p es t ic id es  u nd er  t he c la s s  “ H ighly  ha za r dous ”.  

T he p er centa ge of  us e of  l ess  ha za r dou s  p es t ic ides  wa s  h igh  for  b ot h  GAP a nd  

non- GAP fa r mer s ,  es p ec ia l ly  t hos e c la ss i f ied  a s  “ Unl ik ely  t o pr es ent  a cut e ha za r d  

in nor ma l us e” .  T he p es t ic id es  u nd er  t he la s t  ca t egor y,  a l t hou gh c la ss i f ied a s  t h e  

lea s t  t ox ic  t o  hu ma ns ,  wer e a ls o  r esp ons i b le  of  pr oduc ing  t he h ig h es t  p ot ent ia l  

en vi r onmenta l  impa ct  a s  s hown b y t h ei r  E IQ f ie ld  u s e r a t ing .  

T able 5  s hows t ha t  dur ing t he gr owin g  s eas on of  t he a spa ra gu s  cr ops  

exa mi n ed (1 .7  mo nt hs  for  GAP fa r mer s  a nd 1 .8  mont hs ,  f or  non -GAP fa r mer s)  t h e  

lev els  of  p es t ic id e in t ens i t y ,  meas ur ed  a s  the a vera ge of  p es t ic id e ex p en di t ur e,  

a mou nt  of  a ct iv e ingr edi ent s  us ed  p er  mont h  a nd t h e envi r on menta l  impa ct  

qu ot ient  (EIQ) f ield  us e r a t ing ,  d id  n ot  s h ow s igni f ica nt  d i f f er en c es  b et ween GAP  

and non-GAP fa r mer s ,  a l t hou gh t her e wa s  a  t end ency for  GAP fa r mer s  t o  s ho w 

s ma l l er  va lu es  in  p es t ic id e exp endi t ur e a n d E IQ f ield  us e r a t e.  
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Table 4 .  S ynt het ic  p es t ic ides  u s ed b y t ox ic it y c la s s i f ica t ion a nd t h e p ot ent ia l  

en vi r onmenta l  impa ct  pr odu ced.  

 T ox i c i t y Ha z a r d  

Ca t e g or i e s 1  

Num ber  o f  

pe s t i c i d e  

for m ul a t i on s  

us ed  

 

% of  fa r m er s  u s i n g  

t h em  

 

A ver a ge E IQ f i e l d  

us e  r a t i n g / r a i  

 

GA P  N on -

GA P  

 GA P  N on -

GA P  

 GA P  N on -

GA P  

Ib    H i gh l y  

haza r dous  1 2  
 

16 .7  33 .3  
 

13 .7  37 .2  
I I    M odera t el y  

haza r dous  5 6  
 

41 .7  50 .0  
 

66 .9  39 .5  
I I I   Sl i gh t l y  

haza r dous  2 1  
 

25 .0  16 .7  
 

2 .6  2 .0  
U   Unl i ke l y  t o  

pr e s en t  a cu t e  

haza r d  i n  

nor ma l  us e  7 4  

 

66 .7  100. 0  

 

215. 4  262. 2  

Unc la s s i f i ed  1 3  
 

41 .7  58 .3  
 

0 .8  1 .4  

Tota l  16  16  
 

  
 

299 . 4  342. 2  
1
 F r om t h e Wor ld  Hea l t h Or ga niza t ion  (WHO,  2 01 0) .  

 

 

Table 5 .  L ev el  of  p es t ic id e us ed  p er  fa r mer  and t h e p ot ent ia l  
en vi r onmenta l  impa ct  pr odu ced.  

 M ea n ± s ta nda r d er r or  

  

P es t ic id e 

ex p endi t ur e  
(T HB / r a i/  mo nt h)  

Ac t ive 

ingr edi ent s  
(kg/ r a i/ mo nt h)  

Av era ge E IQ f iel d  

us e r a t ing  
/ r a i/ mont h  

GAP  156. 7±32.4  0 .5±0.1  14 .7 ±2.6  

Non-GAP  192. 8±31.7  0 .5±0.1  15 .7 ±2.4  

p  va lu e
1
 0 .43 5  0 .85 5  0 .77 2  

1
 A t wo ta i led  t wo sa mp les  mea n co mpar is on  t es t  wi t h  u nequa l va r ia nces  

 

F ig .  8  s hows  d ia gra ms  t ha t  p lo t  y ie ld  in  T ha i  ba ht  (T HB)  of  a spa ra gus  p er  

r a i  of  cu l t iva t e d la nd  a ga ins t  t he a vera ge EIQ f iel d us e r a t ing  (d ia gra ms A a nd B)  

and t o ta l  p es t ic id e exp en di t ur e in T HB p er  r a i  ( d ia gra ms C a nd D).  Ea ch dot  

r epr es ent s  t he da ta  for  one ha r ves t  cyc le  s tu di ed .  T he cor r ela t ions  a r e  

s ta t is t i ca l ly s igni f ica nt  a t  t he 5% lev el  wit h t he ex cep t ion of  D ia gra m A whic h  

s hows a  nea r - s igni f ica nt  t r end  (p= 0 . 06 ) .  
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All  d ia gra ms su gg es t  a  p os it iv e r ela t ions hip  b et ween a s pa ragus  cr ops  y i el d  

and p es t ic id e us e in t er ms  of  p ot ent ia l  en v ir on menta l  imp ac t  a nd mo net a r y va lu e.  

I n t h e ca s e of  p lo t s  u nder  t he GAP pr ogra m,  a  1 , 000  T HB p er  r a i  inc r ea s e of  y iel d  

wa s  a ss oc ia t ed  wi t h a  0 . 8  u ni t  incr ea s e of  EIQ f i eld  u s e r a t e a nd 7 .3  T HB p er  r a i  

of  p es t ic ide ex p en di t ur e.  I n t he cas e of  non -GAP p lot s ,  t he inc r eas ed  va lu es  

obs er ved wer e 1 .0  u ni t  p er  r a i  a nd  1 5  T HB p er  r a i ,  r es p ec t ivel y .   

F ig .  8  do es  not  inc lu de d ia gra ms s howi n g t he r ela t ions hip  b et ween y ie ld  

and t ota l  a mou nt  of  a ct ive ingr ed ients  u s ed  in kg  p er  r a i  s ince no  s igni f ica nt  

cor r ela t ion  was  fou nd b et ween t hes e t wo v a r iab les  in  nei t h er  gr ou p s t u die d .  

T able 6  s ho ws va lu es  of  t h e a s pa ragus  y i elds  a nd inp uts  for  t he gr owin g  

s eas on s tu di ed .  I n t er ms  of  out put s  i t  s hows t ha t  non -GAP fa r mer s  obta ined a  

h igh er  y iel d a nd cr op  r evenu e,  a l t hou g h a  t - t es t  d id not  s how s ta t i s t i ca l ly  

s igni f ica nt  d i f f er ences  b et w een t hei r  means .  I n  t er ms  of  inpu ts ,  t he n on -GAP  

fa r mer s ’  p es t ic id e us e was  h igh er ,  whi le  f er t i l i zer  ex p endi t ur e,  h ir ed la b or  a nd 

t he a mou nt  of  fu el  ( for  wa t er ing  a nd spra ying  p es t ic ides )  was  lower  compar ed  t o  

t he GAP fa r mer s ,  a l t hou gh a s  in  t he ca s e of  y i elds ,  no s ta t i s t i ca l  s igni f ica nt  

d i f f er enc es  in t hei r  mea ns  wer e fou nd .  

 

 

Table 6 .  Outp uts  a nd  input s  us ed  dur ing  gr owi ng s eas on of  a s pa ragus  cr op s  b y 

p es t  ma na gement  s ys t em.   

  

Yi el d  

(kg / r a i )  

Cr op  r e ven u e 

(T HB/ r a i )  

P es t i c i d e  

us e   

 (T HB / r a i )  

F er t i l i z er  

ex p en d i t u r e  

(T HB / r a i )  

Hi r ed  l a bor  

(T HB / r a i )  

Fu el   

(T HB / r a i )  

GA P  255 . 0± 55 . 5  1451 3 . 1±3 208  256 . 4± 48 . 9  895 . 4± 198 . 1  3442 ±93 1 . 1  227 . 6± 52 . 1  

N on -
GA P  

303 . 0± 73 . 7  1987 7 . 5±4 706 . 7  365± 79 . 3  522 . 2± 105 . 9  3180 . 2 ±91 8 . 2  160 . 4± 18 . 5  

p - va l u e 1  0 . 609  0 . 358  0 . 259  0 . 115  0 . 843  0 . 244  

1
 A t wo ta i led  t wo sa mp les  mea n co mpar is on  t es t  wi t h  u nequa l va r ia nces .  
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Fig .  8 .  C or r ela t ion  b et ween y i eld  a nd p es t i c ide us e int ens it y .  

Not es :  Ea ch dot  r epr es ents  on e obs er ved cr op  dur ing  ha r ves t  s eas on.  

R egr ess ion  A:  C oef f .=  0 . 00 08 (p  =  0 .06 28 ) ,  n =12,  R
2  

= 0.3 04,  F  =  4 . 381  

R egr ess ion  B:  C oef f . =  0 .0 010 (p  =  0 .0 00 1) ,  n =  12 ,  R
2  

= 0 .78 ,  F  =  35 . 91  

R egr ess ion  C :  C oef f . =  0 .0 073 (p  =  0 .0 29 7) ,  n =  11 ,  R
2  

= 0 .42 5,  F  =  6 . 65  

R egr ess ion  D : C oef f .=  0 . 01 55 (p  =  0 .00 00 2) ,  n =  12 ,  R
2  

= 0 .8 4 ,  F  =  55 . 31  
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B. Non-GAP 
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D. Non-GAP 
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T he r es u lt s  of  t h i s  cha pt er  s howed no s i gni f ica nt  d i f f er ence b et ween t he  

GAP a nd non-GAP cr opp ing ma na g ement  i n  t er ms  of  p es t ic ide us e.  T he a s pa ragus  

fa r mer s  u nd er  t he GAP pr ogra m s eem t o  r ely on s ynt het ic s  p es t i c ides  for  cr op  

pr ot ec t ion  a s  hea vi ly  a s  t hos e who a r e not  imp l ement ing  t h i s  s ta nda r d.  

T hes e r esu l t s  a r e  in  l ine wi t h  t he f ind ings  of  S chr ei nema cher s  e t  a l .  (20 11 )  

and S chr ei n emach er s  e t  a l .  ( 20 12b ) ,  which  cou ld  not  ident i fy  c lea r  d i f f er enc es  i n  

p es t ic ide us e in t ens i t y  b y  comp ar ing  GAP  a nd non -GAP  hor t icu lt ur a l  fa r mer s  in  

t he nor t her n h ig hla nds  of  T ha i la nd,  e i t her .   

T he l i t er a tur es  su pp or t  t he not ion t ha t  overu s e of  s ynt h et ic  p es t ic id es  i s  

common in T ha i la nd g iv en  t ha t  t he cou nt r y is  p os i t ioni ng i t s el f  a s  a  ma jor  

agr icu l tur a l  exp or t er ,  t ha t  i t s  gov er nmen t  pr ovides  tax  ex emp t ion t o p es t ic ide  

imp or t s  a nd t ha t  i t  occas iona l ly  pr ovid es  p es t ic ides  for  f r ee t o fa r mer s  wh en p es t  

outbr ea ks  occur  (P ora ma co m,  200 1 ;  Pa nu wet  e t  a l . ,  2 012 ) .  Ot h er  fact or s  inc lu d e  

fa r mer s ’  la ck of  knowledg e ab out  a lt er na t iv e p es t  cont r o l  met hods  su ch a s  

Int egra t ed  P es t  Ma na g ement  ( IPM ) a nd t ha t  T ha i p ol icy  has  not  g iv en  pr ior i t y t o  

t hem (Gr over ma nn  e t  a l . ,  2 01 3) .  

IPM pr ogra m ma na gement  s u gges t s  t ha t  cont r o l  met hods  s uch  a s  moni t or ing  

and ident i f ica t ion  of  p es t s  l ea d  t o  appr opr ia t e  dec i s ions ,  of  wh ich  p es t ic ides  

s hou ld  b e u s ed  in  or d er  t o  r edu ce t he exp osur e t o  ha za r dous  chemica ls .  Al t hou g h  

t he GAP s ta nda r d  a ccep ts  t he pr inc ip les  o f  IPM,  I  f ou nd t ha t  in  pr act ice fa r mer s  

cer t i f i ed  wi t h  a  GAP l icens e u t i l i z ed  p es t ic ides  wi t h  for mu la t ions  of  t ox ic i t y  

lev els  co mparab le t o  non -GAP fa r mer s ,  which  inc lu ded s ome c la ss i f ied a s  h ighl y  

ha za r dous  a nd mo d era t el y haza r dous  und er  t he “WHO R ecommend ed  

Clas s i f ica t ion b y Ha za r d”.  T his  is  a n in di ca t ion t ha t  cr op  pr ot ec t ion  met hods  d id  

not  d i f f er  su bs ta nt ia l ly b et ween GAP a nd non -GAP fa r mer s .   

Anot h er  indica t ion  is  t ha t  t he int ens it y of  p es t ic id e a s  mea sur ed  b y  

p es t ic ide exp en di t ur e,  t ota l  a mou nt  of  act ive ingr edi ents  u t i l i zed a nd t he  
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p ot ent ia l  en vi r on menta l  impa ct  caus ed  wa s  a l s o s imi la r  b et ween t h e gr ou ps .  

T hes e r es u lt s  su gg es t  t ha t  a t  pr es ent  t he GAP pr ogra m is  not  ef f ec t ivel y  

pr omot ing  a ppr opr ia t e  ma na gement  t ha t  ma y lea d  t o  a  s igni f ica nt  r edu ct ion  in  

s ynt h et ic  p es t ic id e u s e.  

F rom t h e mo neta r y  p oin t  of  v i ew i t  was  o bs er ved t ha t  GAP fa r mer s  d id  not  

ex p er ience a  mor e a dva nta geou s  s i tua t ion  b y t h e fact  of  b ei ng  cer t i f i ed ,  a  r esu l t  

in  l in e wi t h  da ta  r ep or t ed  for  GAP  fa r mer s  in  As ia  (Sa r dsu d,  2 007 ) .  I  f ou nd t ha t  

y ie lds  a nd cr op  r ev enu es  obta ined wer e  s imi la r  b et ween b ot h gr oup s .  As  for  

inpu ts ,  t he exp en di t ur es  for  p es t ic id es ,  la b or  and fu el  wer e was  a ls o co mparab le,  

a l t hou gh f er t i l i zer  exp en di t ur e was  s l ight l y h ig h er  for  G AP fa r mer s .  

E ven i f  t her e ma y not  b e a  d ir ect  or  s hor t  t er m econ o mic  r ewar d for  

fa r mer s  u nder  t h e GAP pr ogra m t her e s t i l l  ma y b e b en ef i t  of  b ei ng  cer t if i ed .  B y 

hold ing  a  GAP l icens e fa r mer s  a r e ena b led  t o es tab l i s h cont r act s  wit h  bu yin g  

comp a nies  ( t hr ou gh gr ower  gr oup s)  t ha t  r equ ir e t h em t o b e cer t if i ed b y t he  

pr ogra m,  a nd t her efor e ca n  expa nd t he ir  opt ions  of  mar ket s  wh er e t o ent er .  T his  

a sp ect  of  t he GAP pr ogra m has  led  t o  t he inc lus ion  of  a  la r ge nu mb er  of  

s ma l lho ld er s  in t o mar ket s  t ha t  o t her wis e wou ld  n ot  ha ve b een  p oss ib le  t o a ccess  

(Wa nna mo lee,  200 8 ;  Ameka wa ,  2 013 ) .  

F ina l ly ,  i t  was  fou nd t ha t  b ot h GAP a nd no n -GAP fa r mer s  s ho wed a  

p os i t ive r ela t ions hip  b et ween p es t ic id e u s e a nd y ie ld .  Sp ec i f ica l ly ,  y iel d  wa s  

b ot h  cor r ela t ed  t o  p es t ic id e ex p endi t ur e a nd t o p ot ent ia l  envi r on menta l  i mpa ct .  I f  

p ol ic ies  t o  enab le t he pr omot io n a nd dev elop ment  of  non - s ynt h et ic  met hods  for  

cr op  pr o t ec t ion a r e not  g iv en  t h e pr ior i t y need ed t o b e a dequa t el y  imp lement ed  i n  

T ha i la nd (Ku ns ta dt er ,  200 7 ) ,  i t  s eems t ha t  a t  pr es ent ,  fa r mer s  wi l l  cont inu e t o  

face cha l len ges  in  t r y in g  t o  r edu ce s ynt het ic  p es t ic id e u s e whi l e  a t  t he sa me t ime,  

t r y ing  t o sa t i s fy t he inc r ea s ing  dema nd  of  veg etab les  a nd fru it s  f r o m b ot h  

do mest ic  a nd for eign  mar ket s  (Pa nu wet  e t  a l . ,  20 12 ) .   
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T he dev el op ment  of  t he na t iona l GAP  pr ogra m b y t he M inis t r y  of  

Agr icu l tur e a nd C oop era t ives  ha s  a l lowed  s ma l l  s ca le fa r mer s  t o access  ext er na l  

mar kets  a nd  face incr eas ing ly  s t r ing ent  fo od sa f et y a nd qua l i t y r equ i r ements .  T he  

imp l ementa t ion  of  t he pr ogra m b y t he gov er nment  has  focus ed  pr imar i ly  on  

cont r o l l ing  p es t ic id e r es idu es  on  pr odu ce t o a voi d  chemica l conta mi na t io n  

(Sa r dsu d,  2 007 ) ,  but  t he  r esu l t s  p oin t  ou t  insp ec t ion  a nd au di t ing  capa c it i es  s t i l l  

need  i mpr ovement  t o fu l ly  imp l ement  t he s ta nda r d (M onta no et  a l . ,  u npub l i s hed) .  

Sp ec ia l  a t t en t ion  s hou ld  b e pa id on  t he moni t or ing  a nd cont r o l  of  p es t ic id e u s e 

in t ens i t y a t  fa r m lev el .  
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Chapter 5 

Information, concerns about pesticide effects and the  

 GAP program  

5.1  I ntro duct io n  

Synt het ic  p es t ic id es  p la y a  ma jor  r o l e in  p es t  ma na gement  in  T ha i la nd’ s  

agr icu l tur e a s  i t s  u s e  i s  cur r ent ly  incr eas ing  in or der  t o pr ot ec t  cr ops  a nd  

impr ov e y iel ds  (P ora ma co m,  200 1 ;  Pa nu wet  e t  a l . ,  201 2) .  However ,  r ecent ly  a  

cons ens us  ha s  emer ged t ha t  a  r ang e of  h igh ly  t ox ic p es t ic id es  a r e b ein g us ed  

b eyon d econ o mica l ly opt i ma l  r a t es  b y T ha i  fa r mer s  (Ru hs  e t  a l . ,  19 99 )   

T o achiev e a  r edu ct ion a nd pr op er  usa ge of  s ynt het ic  p es t ic ides ,  t he GAP  

pr ogra m has  es tab l i s hed  a s  on e of  i t s  du t ie s  t o or ient  fa r mer s  t o  a dopt  a l t er na t ive  

pr odu ct ion  met ho ds ,  s uch  a s  In t egra t ed  P es t  Ma na gement  ( IPM ) ,  whos e pr inc ip les  

a r e a ccept ed  b y t h e GAP s ta nda r d .  (NBACFS,  20 09 ;  S chr ei nema cher s  e t  a l . ,  

201 2b ) .    

By doi ng  s o ,  t he GAP pr ogra m ma y ha v e  inf lu enc ed  t h e conc er n fa r mer s  

ha ve ab out  t h e nega t ive ef f ec t s  of  s ynt he t ic  p es t ic id es .  T her efor e,  f a r mer s  wh o 

a r e cer t i f i ed  wi t h a  GAP l icens e ma y s how a  h igher  a war en es s  of  t h e r i s ks  l ink ed  

wi t h  p es t ic ide us e,  co mpar ed  t o t hos e who a r e not  i mp lement ing  t h e GAP  

s ta nda r d.  I n a ddi t ion ,  a nd mor e imp or ta nt ly ,  i t  ma y inf lu ence ho w GAP fa r mer s  

ma ke dec is ions  ab out  p es t  ma na g ement ,  or ien t ing  t hem t o a dopt  a lt er na t iv e  

met hods .   

T his  chap t er  exa mi nes  t h e ef f ec t  t he GAP  progr a m has  ha d on t he lev el of  

concer n a spa ra gus  fa r mer s ’  ha d  r ega r di ng  t he n ega t ive ef f ec t s  of  s ynt het ic  

p es t ic ide us e on hu ma n h ea l t h a nd t he en vir on ment  in Da mno en Sa dua k D is t r ic t .  

I t  a l s o a ss es s ed t he i mp or ta nce fa r mer s  (wh et her  t hey  a r e pa r t ic ipa t ing  in t h e  

GAP pr ogra m or  not )  ga ve t o t he Depar t ment  of  Agr icu lt ur a l  Ext ens ion  (DoAE ) a s  

a  source of  infor ma t ion  for  p es t  ma na gement  dec i s io ns  in r ela t ion  t o  ot he r  
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infor ma t ion  s ources .  T he DoAE  is  r esp o ns ib le  for  pr ovid ing  GAP t r a in in g  a nd 

advis or y  s er v ices  for  t h e fa r mer s  wh o ap p ly for  a  l i cens e.  As  i t s  na me imp l i es ,  

t he DoAE i s  a l s o r esp ons ib le  for  pr ovid in g ex t ens ion  s er v ices  t o  fa r mer s  who a r e 

not  pa r t ic ipa t ing  in  t he GAP pr ogra m (Sa r dsu d,  20 07 ) .  By u nd er s ta ndin g  fa r mer s ’  

awar en es s  and a t t i t u des  t owar ds  infor ma t i on I  exp ec t ed  t o f ind  us efu l ins ight s  for  

p ol icy  ma king t ha t  ma y help  impr ov e t h e a dopt ion  of  a lt er na t iv e p es t  ma na gement  

pr act ices .  

 

5.2  Res earch Co ntext  and  Metho ds  

T his  s tu dy r el eva nt  t o t h i s  chapt er  wa s  co ndu ct ed  in  T ha  Na t  a nd Da mn oen  

Sadua k,  Sub D is t r ict s  of  t he Da mno en S adua k D is t r ict ,  dur ing  t he p er iod fr o m 

Apr i l  t o Ma y,  2 01 3.  A sur vey was  condu c t ed  t o  86  r a ndo mly s el ec t ed  a s pa ra gu s  

fa r mer s ,  of  which 38  wer e cer t if i ed wi t h a  GAP l icens e (henc e r ef er r ed  a s  GAP  

fa r mer s )  a nd 4 0  t ha t  wer e not  pa r t  of  t he pr ogra m (h enc e r ef er r ed a s  non -GAP  

fa r mer s ) .  

C er t i f i ca t ion  invol v es  a  pr ocess  wh er e o ff ic ia l  insp ec t or s  f r om t he DoA 

vis it  fa r mer s’  f i e l ds  t o obs er ve i t s  co ndi t ions  a nd in t er vi ew t h em us ing  a  

pr es cr ib ed  ch eckl i s t  on  eight  pr odu ct ion  a sp ec ts :  Wat er  s our ces ,  fa r m cond i t ions ,  

agr ochemica l us e,  pr odu ct  s t or a ge a nd s h ipp ing ,  r ecor d keep in g,  pr odu c t  sa f et y ,  

fa r m ma na gement ,  and ha r ves t  a nd p os t -ha rves t  pr a ct ices .  I nsp ec t or s  s hou ld  ta ke  

sa mp les  of  gr owing cr op s  and s o i l s  in or der  t o t es t  t hem for  p es t ic id e r es idu es .  

T o ma inta in  t hei r  cer t i f i ca t ion  s ta tu s ,  fa rmer s  mu st  u nd er go a u di t s  t hr ou gh out  a  

yea r  a nd t o  b e r ecer t i f i ed t hey  mu st  r es ta r t  t he ent ir e pr ocess .  

I n or der  t o co mpar e d i f f er enc es  b et ween GAP a nd non -GAP fa r mer s ,  

s t ruc tur ed  in t er v iews  wer e condu c t ed  in  T ha i la ngua ge wi t h  t he a ss i s ta nce of  a  

na t iv e s p ea ker  who t r a ns la t ed  t he da ta  in t o E ngl i s h.  F ir s t  bas ic  s oc ioeco no mi c  

da ta  s u ch a s  fa r mer ’ s  a ge,  ex p er ience,  s ize of  h i s / her  h ous eh old ,  la nd  a r ea  
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(measur ed  in  r a i ,  wher e on e r a i  is  equ iva lent  t o  0 . 16  ha  or  40  b y  4 0  met er s )  a nd  

annua l inco me wa s  obta ined .  S econd,  fa r mer s  wer e a s k ed how conc er n ed t h ey  

wer e a b ou t  p ol lu t ion fr om p es t ic ide r u noff  or  l ea chin g in t o t he wa t er  and s o i l .  

T hen,  t hey wer e a s k ed qu es t ions  how concer ned t hey  wer e ab out  i l ln ess  a nd  

in jur y caus ed  t o hu ma n hea l t h f r o m:  mix ing/ loa ding  p es t ic id es ,  app ly in g  

p es t ic ides ,  r es idu es  on food a nd p es t ic ide r es idu es  in  t he dr ink ing  wa t er .  Fa r mer s  

wer e a ls o  a s ked ab out  t hei r  concer n of  in j ur y,  d is eas e or  dea t h  t o b ir ds ,  f is h ,  or  

wi ld l i f e  f r om p es t ic ide ex p osur e.  

T he lev el  of  concer n  was  measur ed  in  a  s imi la r  fa s hion  a s  do ne b y  

L icht enb er g  a nd Z immer ma n (19 99 ) ,  in t e r ms  of  “ s er ious n es s ” a long a  f iv e pa r t -

sca le  r a nging  fr om 1  indica t ing  “ not  a t  a l l  s er ious ” t o 5  indica t ing  “ ver y s er ious ”.   

T he t h ir d pa r t  of  t h e sur vey cons i s t ed  of  a s king  qu es t ions  ab out  t h e  

p er ceiv ed  i mp or ta nce t h ey  ga ve t o  infor ma t ion  s our ces  for  t a k ing  p es t  

ma na geme nt  dec i s ions .  T he s our ces  wer e s el ec t ed  accor din g t o pr eviou s  

commu nica t ions  he ld  wi t h fa r mer s  who d id  not  b elon g t o t he sur veyed sa mp le a n d 

fr om a dvice of  s ome of f icer s  f r om t he DoAE.  T hes e a r e:  D ir ec t  f i e l d obs er va t ions ,  

o t her  fa r mer s ,  p es t ic id e la b els ,  p es t ic ide dea ler s ,  news  a nd med ia ,  t he DoAE a nd  

loca l  C oop era t ives .  As  in  t he cas e of  a ss ess ing  conc er ns ,  a  s ca le  of  1  t o  5  wa s  

us ed .  I n or der  t o  min i miz e b ia s ,  t he la s t  qu es t ion  a s ked t o  fa r mer s  wa s  i f  t hey  

wer e cer t i f i ed  b y  t he GAP pr ogra m or  not .  

Soc io econ o mic  co mpar is ons  b et ween GAP  and non -GAP fa r mer s  wer e don e  

b y ru nnin g  t wo sa mp l e t - t es t  a ss u mi ng u nequa l va r ia nces .  T o u nd er s ta nd t he  

in t er a ct ion  b et ween b ei ng  GAP ver i f ica t ion  a nd t he qu es t ions  ab out  nega t iv e  

p es t ic ide ef f ec t s  on t h e leve l of  concer n o f  fa r mer s ,  a  t wo wa y Ana lys is  of  

va r ia nce (ANOVA)  was  p er for med.   T he sa me t es t  wa s  us ed  t o  u nd er s ta nd t he  

in t er a ct ion  of  GAP cer t i f i ca t ion  a nd of  s ources  of  infor ma t ion  on  t h e p er ceiv ed  

imp or ta nce fa r mer s  a s s ign  t o  t hem.  When s igni f ica nt  d i f f er ences  wer e fou nd  
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a mong mea ns  a  mu l t ip le  co mpar is ons  T u key ' s  t es t  was  p er for med t o  ident i fy  

which  mea ns  d i f f er ed  s igni f ica nt ly  f r om ea ch o t her .  

 

5.3  Res u l t s .  

T able 7  s hows t ha t  t he s oc io econ o mic con di t ion of  t he s ur vey ed a spa ra gu s  

fa r mer s  wa s  s imi la r  b et ween GAP a nd non -GAP gr ou ps .  No s ta t is t i ca l ly  

s igni f ica nt  d i f f er enc es  wer e fou nd on  a ge,  edu ca t ion ,  exp er ienc e,  la nd a r ea ,  

gend er  or  r ep or t ed  a nnua l  income,  a lt hou gh a  s igni f ica nt  d i f f er ence was  fou nd for  

hous ehol d  s ize.  T he non -GAP fa r mer s  ha d in a vera ge ab out  on e mor e memb er  p er  

hous ehol d .   I n gen era l ,  b ot h gr ou ps  of  fa r mer s  ca n b e des cr ib ed  a s  b ein g  

compr is ed  of  s ma l lhold er s ,  mos t ly  ma le (ov er  80 %),  l iv e in hou s eh olds  of  3  or  4  

p eop le,  comp l et ed  a t  l ea s t  pr imar y s chool  edu ca t ion  a nd ha ve mor e t ha n 10  yea r s  

of  ex p er ience in cu lt iva t ing cr ops .  As  for  a nnua l inco me,  t h e a v era ge a mou n t  

r ep or t ed s howed t he gr ea t es t  va r iab i l i t y .  

T he scor e for  conc er n  t ha t  fa r mer s  r ep or t ed t ow ar ds  p es t ic ide leachin g ,  

i l ln ess  or  in jur y  t owar ds  hu ma n hea lt h  a nd wi ld l i f e  was  in  t h e r a nge of  3 .6 0  a nd  

3.95  a nd ca n b e cons ider ed  a s  “ s er ious ” (T able 8 ) .  T he s cor e lev el  d id  not  d i f f er  

s igni f ica nt ly a mo ng t hes e is su es  bu t  s igni f ica nt  d i f f er enc es  wer e fo u nd a cr os s  

GAP a nd non-GAP fa r mer  gr oups  (F  (1 ,  5 04 )  =  3 .89 ,  MS E = 3 .9 49,  p  =  0 . 049 ) .  

GAP fa r mer s  conv ey ed a  h ig h er  l ev el  of  co ncer n for  a l l  s ix  qu es t ions  co mpar ed  t o  

non- GAP fa r mer s .  T he in t er act ion  ef f ec t  b et ween t h e t yp e of  is s u es  a s ked ab out  

and t h e i mp lementa t ion of  t h e GAP pr ogr a m over  t he fa r mer s ’  l ev els  of  conc er n  

wa s not  s igni f ica nt .   

 

 

 

 

http://en.wikipedia.org/wiki/Tukey%27s_range_test#Assumptions_of_Tukey.27s_test
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Table 7 .  S oc ioeco no mic da ta  of  sur vey ed a spa ragus  fa r mer s  us ing  t - t es t  f or  equa l i t y  

of  mea ns .  

  

GAP  

 

Non-GAP  

 t - t es t
1
 

Fa r mer s  

genera l  

infor ma t ion  

  

t  va lu e  s igni f ica nce  

Ag e  46 . 92± 11 . 5 3   45 . 27± 11 . 4 8   0 . 66  n s  

E du ca t i on  

( ye a r s  o f  

s ch oo l i n g )  

6 . 84±2 . 60   8 . 02±3 . 12   1 . 87  n s  

E xp er i en c e 

( ye a r s )  
24 . 63± 10 . 6 3   21 . 02± 11 . 3 5   1 . 50  n s  

Hou s eh o l d  s i z e  

(m em ber s )  
3 . 87±1 . 3 6   4 . 69±1 . 40   2 . 73  

S i gn i f i ca n t  

(P=0 . 0 08)  

La n d  a r ea  ( r a i )  7 . 26±6 . 34   7 . 53±4 . 96   0 . 22  n s  

G en der  (% 

fem a l e )  
0 . 18±0 . 39   0 . 17±0 . 3 4   0 . 21  n s  

Re p or t e d  

a ver a g e a n n ua l  
i n c om e (T HB)  

391 , 34 2±2 55 , 3 80   340 , 20 8±2 98 , 8 22   0 . 40  n s  

1
 T wo ta i led  t wo sa mp l es  mea n comp ar is on  t es t  wi t h  u nequa l va r ia nces .   

2
 ns  not  s igni f ica nt  a t  t h e 0 .0 5  lev el .

 

 

   

Table 8 .  C oncer n of  fa r mer s  over  gen era l  en vi r onmenta l  a nd s ynt het ic  

p es t ic ide i ssu es  a nd,  GAP cer t i f i ca t ion .  

L ev el  of  concer n 1  GAP  
 

Non-GAP  

P ol l u t i on  fr om  p e s t i c i d e/ ch em i ca l  

r un of f  or  l ea ch i n g   
3.63 ±0.6 7

2
  3 .60 ±0.9 8  

I l l n es s  or  i n ju r y a r i s i n g  fr om  p e s t i c i d e  

ex p osur e  s c en a r i os :   
 

 
fr om  m i x i n g / l oa d i n g  p e s t i c i d e s  3.89 ±0.8 6   3 .73 ±1.0 5  

fr om  a pp l yi n g  p es t i c i d es  3.95 ±1.0 4   3 .75 ±0.9 6  

fr om  r e s i du e s  on  food  3.89 ±1.1 3   3 .56 ±1.0 9  

fr om  p e s t i c i d e s  i n  d r i n k i n g  wa t er  3.84 ±1.0 8   3 .77 ±1.0 8  

In ju r y,  d i s ea s e  or  d ea t h  t o  bi r d s ,  f i sh ,  
or  wi l d l i f e  fr om  p e s t i c i d e  ex p osur e .  

3.76 ±0.9 7   3 .50 ±1.0 5  

A ver a ge  3.83   3 .65  

 
1
Att it u des  a r e l i s t ed  in  t he or der  in  which  t hey  ap p ea r ed  on  t he qu es t ion na ir e .  

S er ious nes s  wa s  eva lua t ed  b y  s cor es  f r o m 1  t o  5 ,  in  which  1  is  not  s er ious  
and 5  mea ns  most  s er ious .  
2
 S ta nda r d er r or .  
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T he scor es  for  t he imp or ta nce fa r mer s  ga ve t o s our ces  of  infor ma t ion  

(T ab le 9)  d i f f er ed  s igni f ica nt ly a mo ng t hem (F  (6 ,  58 8)  =  153. 92 ,  MS E = 11 0.86 ,  

p  <  0 .00 0) .  A p os t  hoc mu l t ip le  comp ar i s on t es t  (T u key HSD) s howed t ha t  t he  

scor es  of  ea ch  s ource d i f f er ed  fr om on e a not her  a t  t h e 0 .0 5  lev el  of  s igni f ica nce,  

ex cept  for  t he fo l lo win g pa ir s :  P es t ic ide dea ler s  a nd P es t ic ide lab els  (p  = 0.23 )  

and;  Depar t ment  of  Agr icu l tur e a nd C oo p era t ives  (p  =0. 07 ) .  As  no  s igni f ica nt  

in t er a ct ion  wa s  fou nd b et ween t he t yp e of  source of  infor ma t ion  a s ked a b ou t  a nd 

t he i mp lementa t ion of  t h e GAP pr ogra m over  t he imp or ta nce g iv en  t o s u ch  

s our ces ,  r ela t ive imp or ta nce of  infor ma t ion s our ces  wer e not  d i f f er ent  b et ween  

GAP a nd  non-GAP fa r mer s .  

 

Table 9 .  P er ceiv ed  imp or ta nce of  infor ma t ion  s our ces  a nd t h e GAP cer t i f i ca t ion .  

Infor ma t ion  s our ces  for   p es t  

ma na gement  dec i s ions
1
 

GAP  

 

Non- GAP  

 

Av era ge  

Di r e ct  f i e l d  obs er va t i on s  3 .82 ±0 .86 5 2   4 .00 ±0 .94 5   3 .91  

Ot h er  g r ower s  ( fa r m er s)
 
 3 .42 ±0 .72 2   3 .48 ±0 .89 9   3 .45  

P es t i c i d e  l a bel s  2 .79 ±0 .81 1   3 .15 ±1 .13   2 .97  

P es t i c i d e  d ea l er  ( s t or e)
 
 2 .66 ±0 .84 7   2 .83 ±1 .10   2 .75  

N e ws a n d  m ed i a  1 .53 ±0 .89 3   1 .63 ±0 .86 6   1 .58  

D epa r t m en t  o f  A gr i cu l t u r a l  

E x t en s i on  
1 .13 ±0 .57 8   1 .21 ±0 .82 4  

 
1 .17  

L oca l  C oop er a t i ve s  1 .11 ±0 .50 9   1 .10 ±0 .47 2   1 .11  

1
 Sour ces  a r e  l i s t ed  i n o r der  o f  i mpor ta nce g i ven  b y  t he  fa r mers .  

2
 S ta nda r d  er r or .

 

 

Bas ed  on t h es e r esu l t s  t he infor ma t ion  s ources  wer e gr ou p ed a nd l is t ed  

accor ding  t o  how i mp or ta nt  t h ey  a r e t o f a r mer s .  I n  des cendi ng  or der :  1 .  D ir ec t  

f i e ld  obs er va t ions ,  cons ider ed  a s  ver y i mp or ta nt ;  2 .  Ot her  gr ower s ,  cons ider ed  

imp or ta nt ;  3 .  P es t ic id e la b els  a nd p es t ic ide dea ler s ,  cons id er ed a s  s omewha t  

imp or ta nt ;  4 .  News  a nd media ,  cons id er ed  a s  not  s o  imp or ta nt  a nd,  5 .  Depa r t ment  

of  Agr icu l tur e a nd fa r mer s  C oop era t iv es ,  cons id er ed  a s  not  imp or ta nt  a t  a l l .  
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T he GAP pr ogra m s eemed t o  a f f ec t  fa r mer s’  a ppra isa l  of  s our ces  of  

infor ma t ion .  D i ff er enc es  on how imp or ta nt  GAP and non -GAP fa r mer s  cons id er ed  

t hes e s ources  wer e on  t h e l imi t  of  s ig ni f ica nce (P = 0 .0 52 ) .  Non-GAP fa r mer s  

cons ider ed  t hem s l ight ly  mor e i mp or ta nt  t ha n GAP fa r mer s .  T he only  ex cept io n  

wa s  for  C oop era t ives  which  ob ta ined  a lmost  id ent ica l  s cor es  (1 .11  for  GAP  

fa r mer s  a nd 1 . 10  for  non -GAP fa r mer s ) .   

 

5 .4  D is cuss io n  

T he s oc io ec on o mic  da ta  f r om t h i s  s t u dy su gg es t s  t ha t  a l l  a spa ra gu s  fa r mer s  

sur vey ed ca me fr om t he sa me s oc io econ o mic  ba ckgr ou nd.  T his  a l lowed us  t o  

a t t r ibut e a ny d i f f er ences  ab out  t hei r  conc er ns  a nd p er cept ions  t o t he condi t ions  

of  wh et her  t h e fa r mer  wa s  pa r t ic ipa t in g  in  t he GAP pr ogra m or  not .  Al t hou gh on e  

s oc ioeco no mic  fa ct or  wa s  fou nd t o d i f f er  s igni f ica nt ly  b et ween gr oups :  s ize of  

t he hou s ehol d (M ea n for  GAP fa r mer s :  3 .87  vs .  M ea n no n -GAP fa r mer s :  4 .69 ) .  

T he r ea s on for  t h i s  is  not  c lea r  s ince t he o t her  va r iab les  m ea sur ed:  a ge,  edu ca t ion ,  

ex p er ience,  a r ea  b eing  cu lt iva t ed ,  gen der  and r ep or t ed  a v.  a nnua l inco me did  not  

d i f f er  s igni f ica nt ly .  

Aspara gu s  fa r mer s ’  conc er n t owar ds  nega t ive p es t ic id e ef f ec t s  wa s  

des cr ib ed  a s  “ s er ious ”.  T his  l ev el  of  concer n was  r ep or t ed  in  t he sa me wa y 

wh et her  ac t iv i t i es  invol v in g p es t ic ides  a ff ec t ed hu ma n hea l t h d ir ec t ly (dur in g  

mix in g ,  loa ding a nd app ly in g p es t ic ides ) ,  indi r ec t ly ( t hr ou gh p es t ic ide ru nof f  or  

l ea ching  or  b ecaus e of  t he pr es enc e of  r es idu es  on food a nd wa t er )  or  ha r med t h e  

en vi r onment  ( t hr ou gh in jur y ,  d i s ea s e or  d ea th t o f is h ,  b ir ds  a nd wi ld l i f e) .  

T he low va r ia nce a mong a ns wer s  a nd t he  r ela t ive ly  h ig h  lev el  of  conc er n  

ex pr es s ed  ca n b e s een  a s  a  s ign  t ha t  fa r mer s ,  wh et her  t h ey  wer e pa r t ic ipa t ing  in  

t he GAP pr ogra m or  not ,  wer e  a war e t ha t  s ynt het ic  p es t ic ide pr es ent ed r is ks .  T his  

ma y b e a  cons equ ence of  a  g loba l t r end  t ha t  has  heig ht en ed envi r on menta l  
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awar en es s  and fa vor s  a  s h i f t  f r o m conv en t iona l a gr icu l tur e t o a n a l t er na t ive on e  

cha rac t er ized  ma inly  b y a  r edu ct ion  of  s yn t het ic  agr och emica ls  (Beu s  and Du nlap ,  

199 0;  Va nder meer ,  19 95 ) .  S p ec i f ica l ly ,  b ecau s e of  t h e in t r oduc t ion  of  s ev era l  

f ood sa f et y  a nd qua l i t y s ta nda r ds  in  r es p ons e t o  r egu la t or y  dev e lop ments ,  

consu mer  concer ns  ab out  foo d sa f et y ,  and a n  incr ea s ingly  co mp et it iv e  

en vi r onme nt  for  h igh  va lu e -a gr icu l tur a l  f ood pr odu ct s  (R ea r don a nd Fa r ina ,  2 00 1 ) .  

At t h e na t iona l  l ev el ,  fa r mer s ’  a war en es s  ma y ha ve b een  fur t her  pr o mot ed  

b y t he “T he P hi los op hy of  Su ff ic iency E cono my” p ol icy ,  b es t owed b y T ha i K ing  

in  19 97.  I t  was  us ed  a s  a n co mpr eh ens iv e gu idel in e for  for mu la t ing  t h e cou nt r y’ s  

Nat iona l Dev elop ment  P la ns  (C ha lapa t i ,  2009 ;  Yu eny on g a nd Nar ja ika ew,  20 09 ;  

Ameka wa ,  20 13 )  a nd has  pr omp t ed wha t  i s  kno wn in T ha i la nd a s  “New T heor y  

Agr icu l tur e”,  whos e ma in p urp os e is  t o ma ke fa r mer s  mor e s el f - r el ia nt  t hr ou gh  

hol i s t i c  ma na g ement  of  t he ir  la nd,  whi l e  l iv ing  ha r mon iou s ly  wi t h na tur e a nd  

wi t h in  s oc i et y (P ib ools r a vut ,  200 4 ) .   

T he imp l ementa t ion  of  t he GAP  pr ogra m s ince 2 00 4 s eemed t o  ha ve a l s o  

cont r ib ut ed  t o r a is ing  t he leve l of  concer n of  fa r mer s  ab out  t he nega t ive ef f ec t s  

of  s ynt het ic  p es t ic ides ,  g iven t ha t  t hos e  who wer e i mp lement in g t he pr ogra m 

ex pr es s ed  a  s l ight ly  h igh er  concer n t ha n t h os e wh o wer e not .  

Howev er ,  i t  wou ld  b e ina ppr opr ia t e  t o  s u gges t  t ha t  s u ch a war en es s  r ef lec t s  

t he r es p ond ents ’  t r u e s ta t e of  mind or  b eha vior  s ince t h e qu es t ions  u s ed  in t h i s  

sur vey cou ld pr ovid e su bt le  or  ov er t  c lu es  t o t he p urp os e of  t he r es ea r c h  

(M cDona ld  a nd G lynn,  19 94 ) ,  a nd  t hus ,  b ia s ing  fa r mer s  r esp ons e.  Awar en ess  b y  

i t s el f  ca nnot  b e us ed  a s  ev id ence of  fa r mer s  a dopt ing  mea sur es  t o r edu c e  

s ynt h et ic  p es t ic ides ;  i t  ca n onl y  b e s een  a s  t he f ir s t  s t ep  of  t h i s  pr ocess  (Gr een  

and Hef f er na n ,  19 87 ) .  

M onta no e t  a l .  ( u np ub l i s hed)  obs er ved t h i s  s i tua t ion  b y a na lyz in g  

qua nt i ta t ive da ta  ab out  s ynt het ic  p es t ic id e  us e ( f r om a  su bsa mp le of  t he sur veyed  
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aspa ragus  fa r mer s  f r o m t h i s  s tu dy)  a nd f indin g  t ha t  t her e wer e no  s ign i f ica nt  

d i f f er enc es  b et ween qua nt i t i es  of  p es t ic id es  us ed  b y GAP a nd no n -GAP fa r mer s .  

T he h igh  conc er n  expr es s ed  b y  fa r mer s  ma y r ef lec t  a  des ir e  of  ea c h  

r esp ond ent  t o  ap p ea r  t o  ha ve mor e s oc ia l l y  accep tab le a t t i tu d es  t owar ds  s ynt h et ic  

p es t ic ide u s e.  GAP fa r mer s  in pa r t icu la r ,  who expr es s ed  ev en s l ight ly  h igh er  

l ev els  of  conc er n,  ma y ha ve do ne s o b eca us e t hey  u nd er s ta nd t he lega l a n d  

cont r act ua l  ob l iga t ions  t ha t  t hey  ha v e t o  produ ce sa f er  food.  T hey r ea l ize t ha t  

t hey  a r e su b jec t  t o s t r i c t er  qua l i t y cont r o l s  f r om t he DoA or  pr iva t e co mpa nies  

which  r out ine ly  check for  p es t ic id e r es idu e l i mi t s  on  pr odu ce b efor e t hey  r ea c h  

t he mar ket  (Wa nna mol ee,  20 08 ;  S chr ei nem acher s  e t  a l . ,  201 2b ;  Ameka wa ,  20 13 ) .   

M ost  not ewor t hy  was  t h e fac t  t ha t  fa r mer s  p er ceiv ed  a nd r a t ed  t h e s o ur ces  

of  infor ma t ion i mp or ta nce d i f f er ent ly .  Bot h GAP a nd non -GAP fa r mer s  r a nked  

t hem in or d er  of  imp or ta nce,  g iv in g  t he  h igh es t  pr ior i t y t o  f ir s t -ha nd s our ces  

(su ch  a s  t hei r  own ex p er i enc e a nd t ha t  of  o t her s  fa r mer s)  a nd  t he lea s t  imp or ta nce  

t o loca l  C oop era t ives  a nd t he Depar t ment  of  Agr icu l tur a l  E xt ens ion  (DoAE ).  

Ot her  s tu di es  t ha t  ha ve exa min ed t h e r e la t iv e p opu la r i t y of  infor ma t ion  

s our ces  t o  fa r mer s  s ho w t ha t  g en era l ly,  ex t ens ion  a gent s  a r e  r ega r ded a s  ke y  

comp o nents  for  t he a dopt ion  of  new kno wl ed ge.  F or  exa mp l e,  a  s tu dy of  cor n  a n d 

s oy-b ea n gr ower s  in  t h e M id -At la nt ic  r egi on  of  Uni t ed  S ta t es  b y L icht enb er g a nd  

Z immer ma n (1 999 )  fou nd t ha t  ex t ens ion  s er v ices  r a nk ed a s  s econ d in  imp or ta nce  

a f t er  d ir ec t  f i e l d  obs er va t ion  a nd p es t ic i de lab els .  O t her  r es ea r cher s  mea sur ed  

o t her  concep ts  s u ch a s  cr edib i l i t y ,  p r ef er enc e or  us efu lnes s ,  but  r a nked  

infor ma t ion s our ces  in a  s i mi la r  wa y:  For  exa mp le,  G lyn n  e t  a l .  (19 95 )  fou nd  

t ha t  b ot h IPM a dop t er s  a nd non-a dop t er s  of  f ru i t  and v eg etab les  in New Yor k  

S ta t e,  Uni t ed  S ta t es ,  cons id er ed  ext ens io n  a gent s  a s  t h e mos t  cr edib le  s ource  

a f t er  d i r ec t  f i e ld  obs er va t ion  a nd p es t ic id e lab els .  F ed er  a nd S la de (1 98 5)  fou nd  

t ha t  contac t  fa r mer s  f r o m nor t hwes t  I nd ia  d eemed e xt ens ion  a s  t hei r  pr imar y  
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infor ma t ion s our ce.  T he r esu lt s  of  s  s ur vey don e b y Opara  (20 08 )  of  fa r mer s  in  

Imo S ta t e ,  N ig er ia  s howed t ha t  t he ma jor it y pr ef er r ed  ex t ens ion  a gent s  over  ot h er  

infor ma t ion  s our ces .  On t he o t her  ha nd,  f indi ngs  of  low p opu la r i t y  of  ex t ens io n  

agent s  a mo ng fa r mer s  a s  in  t he s t u dy do ne b y Mu ha mma d a nd Gar for t h (199 9 )  

f r om Fa isa laba d,  Pa kis ta n,  h ighl i ght  t he r i s ks  of  ha ving p oor  t ech nol ogy t r a ns f er s  

t o p ot ent ia l  a dopt er s .   

T his  s tu dy s hows t ha t  t h e DoAE as  a n  infor ma t ion  s ource app ea r s  fa r  

b ehin d  i t s  ex p ec t ed  r o le .   T he p er cept ion  of  t he fa r mer s  s ur vey ed r ef l ec t  t ha t  t he  

DoAE ma y not  b e pr ovid i ng  a dequa t e t ech nica l  a ss i s ta nce a nd a dvice t o non -GAP  

fa r mer s  a nd GAP  fa r mer s  a l ike,  b ein g  t he  ins t i tu t ion  wh o i s  r esp ons ib le  for  b ot h  

of f er ing  ex t ens ion  s er v ices  a nd t he kno wl ed ge t o  ef f ec t ivel y  imp lement  t he GAP  

s ta nda r d.   

T he pr eviou s  sur vey of  hor t icu l tur a l  fa r mer s  in Da mn o en Sa dua k Su b  

D is t r ict  (M onta no et  a l . ,  u npu b l is h ed )  s howed t ha t  t he DoAE  pr ovi ded  

insu f f ic ient  t ech nica l  a s s is ta nce a nd t r a in ing  for  r edu c ing  s ynt h et ic  p es t ic id e u s e 

or  t o pr ovid e infor ma t ion  ab out  In t egra t ed P es t ic ide Ma na gement ,  or  ot h er  t yp e s  

of  a l t er na t iv e pr odu ct ion  met hods .   

T he GAP  pr ogra m has  focus ed  ma inly  on  t he r edu ct ion  of  p es t ic ide us e b y  

pr omot ing  a nd enfor c ing  t he mo ni t or ing  of  r es idu es  (Schr ein ema cher s  e t  a l . ,  

201 2b;  Ameka wa ,  20 13 a nd M onta no et  a l . ,  u np ub l i s hed )  but  in  or d er  t o fur t h er  

imp l ement  t he s ta nda r d,  a ddi t iona l  act io ns  a r e n eces sa r y t o  g iv e t he fa r mer s  

incent ives  t o a dop t  a lt er na t ive cr opp ing met hods .  T his  mea ns  t o s t r engt h en t he i r  

p ol icy on ho w t o pr ovid e b et t er  t echn ica l  a ss is ta nce a nd t r a in ing  a nd t o impr ov e  

t he p er cep t ion  b ot h GAP a nd Non -Gap fa r mer s  ha ve t owar ds  t he DoAE.  

I  ackn owl edg e t h i s  i s  a  d i f f icu l t  t a s k  g iven  t ha t  T ha i la nd’ s  a gr icu lt ur a l  

s ect or  cont inu es  t o r ely  h ea vi l y  on  s ynt he t ic  p es t ic id e us e a nd t ha t  t he DoA a n d 

DoAE ha v e l imi t ed  hu ma n a nd f ina nc ia l  r es ources  (Pa nu wet  e t  a l . ,  20 12 ;  201 4 ) .  
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H owev er ,  cha ngin g t he a t t i t u des  a nd p er cept ions  of  fa r mer s  wou ld  fac i l i t a t e  t he  

t r ans i t ion  t owar ds  a lt er na t ive met hods  of  p es t  cont r o l  t ha t  cou ld  lea d t o a  

r edu ct ion  of  s ynt het ic  p es t ic ide us e.  
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Chapter 6 General Discussion  

 

T he f ind ings  of  t h i s  s t u dy ca me fr om a  s ma l l  sa mp le of  hor t icu l tur a l  

fa r mer s  in Da mn oen Sa dua k D is t r ict ,  Ra t cha bur i  P r ovince,  whos e pract ices  wer e  

eva lua t ed  dur ing  a  s hor t  p er iod  of  t ime.  Beca us e of  t h i s ,  t hey  ca nnot  b e 

cons ider ed  r epr es enta t ive of  how t he goo d a gr icu lt ur a l  pr a ct ices  (GA P ) pr ogra m 

i s  b ein g  imp l ement ed  in  T ha i la nd.  None t heles s ,  t h ey  a r e cons i s t ent  wi t h t h e 

f indin gs  of  Ameka wa  (20 13 )  in C ha iyap hu m Pr ovinc e,  Schr ei n emach er s  e t  a l .  

(2 012a )  in  C hia ng Ma i P r ovinc e a nd P ongvi ny oo  e t  a l .  ( 201 4 )  in  C hu mp ho n  

Provinc e who a ls o  ident i f ied  a  la ck of  s ta nda r d comp l ia nce.  T his  g iv es  a n  

indica t ion  t ha t  t he  r esu l t s  a r e va l id .  

T he ma in  a chiev ement  of  t he pr ogra m has  b een  t he cer t i f i ca t ion  of  fa r mer s  

t hr ou gh t he gra nt ing  of  GAP l icens es ,  which a r e a n es s ent ia l  r equ ir ement  wh e n 

es ta b l is h in g cont r a ct s  wi t h b u ying  co mpa nies .  T his  has  led  t o t he inc lus ion  of  a  

la r ge nu mb er  of  s ma l lho ld er s  in t o in t er na t iona l mar kets  wh o wou ld  ot her wis e not  

ha ve ga ined  acces s ,  t her eb y p os it iv ely  a f f ec t ed  t h ei r  l ive l ih oods .  Howev er ,  f r om 

t he food s ecur it y s ta ndp oint ,  t h e r esu lt s  s howed t ha t  i mp lementa t ion  of  t he GAP  

s ta nda r d r ema ins  inc ip i ent .  C ont r a ry t o t he exp ec ta t ion ,  i t  was  fou nd t ha t  GAP  

fa r mer s  d id  not  op t  t o u s e les s  ha za r dous  nor  lower  qua nt i t i es  of  p es t ic ides  

comp ar ed t o non -GAP fa r mer s .   

I t  wa s  a ls o r ev ea led  t ha t  GAP fa r mer s  d id  not  obta in a ny econ o mic  r ewar d  

fr om b ein g  cer t i f i ed ,  wi t h  no  inc ent iv e t o  r edu ce s ynt het ic  p es t ic id e u s e,  s inc e  

t he a mou nt  spra yed was  p os it ive ly  r ela t ed  t o cr op  y iel d.  I n  a ddi t ion ,  GAP fa r mer s  

d id  not  p er for m b et t er  t ha n non -GAP fa r mer s  in t er ms  of  p es t ic id e ha ndl ing  a nd  

wor ker  pr ot ec t ion .  T ha t  is ,  wor kin g con di t ions  of  cer t i f i ed  fa r mer s  ha ve not  

b eco me a ny sa f er  nor  ha ve t hei r  pr act ices  r edu ced t he p ot ent ia l  envi r on menta l  

imp ac t  ca us ed  b y  s ynt het ic  p es t ic id e us e.   
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Bot h gr oup s  of  fa r mer s  wer e s hown t o  b e h ig hly  a war e of  t he nega t ive  

ef f ec t s  of  s ynt het ic  p es t ic id e us e,  ex pr es s ing  t hei r  conc er n wi t h  r ega r ds  hu ma n 

hea lt h  a nd t he en vi r onment .  T his  ca n b e s een  a s  a  s ign  t ha t  fa r mer s  a r e in t er es t ed  

in  r edu c ing  t hei r  us e of  s ynt het ic  p es t ic id es ,  a l t hou gh i t  ma y a l s o r ef l ec t  a  d es ir e  

t o app ea r  t o ha ve mor e s oc ia l ly a ccepta b le a t t i tu des .  R ega r dl ess ,  fa r mer s  wer e  

not  pr ovid ed wi t h  a dequa t e t r a in in g  or  gu ida nce ab out  s u itab le  a l t er na t ives  t o  

s ynt h et ic  p es t ic ides .  T his  wa s  r ef lec t ed  in  t he fa r mer s’  p er cep t ions  of  t h e 

Depar t ment  of  Agr icu l tur a l  E xt ens io n  (DoAE ),  which  was  r ega r ded b ot h b y GAP  

and no n-GAP fa r mer s  a s  t he lea s t  imp or ta nt  s ource of  infor ma t ion  ( t og et her  wi t h  

loca l  coop era t ives )  wh en ma king p es t  ma na gement  dec i s ions .  T he lack  of  

adequ a t e GAP t r a in ing  was  cons ider ed  an i mp or ta nt  r eas on for  t he p oor  

imp l ementa t ion  of  t he GAP s ta nda r d.  T he most  not ewor t hy f indin g  was  t ha t  non e  

of  t h e GAP fa r mer s  sur vey ed wer e keep ing  r ecor ds  of  t hei r  p es t  ma na gement  

act iv i t i es  ( i . e .  p es t  sur veys  or  p es t ic id e app l ica t ion  logs ) .  Anot her  r eas on wa s  

t ha t  t he Depar t ment  of  Agr icu l tur e (DoA)  was  fou nd t o b e ma inly  concent r a t ing  

i t s  ef for t s  on  cont r o l l in g  p es t  ma na gemen t  act iv i t i es  of  GAP fa r mer s  b y t es t ing  

for  p es t ic id e r es idu es  in t h ei r  pr odu ce b efor e t hey  r each ed t he mar ket ,  

ov er loo kin g t he mo ni t or ing  of  fa r mi ng p ra ct ices  dur ing  t he on - fa r m s ta ges  o f  

cr op  pr odu ct ion .  As  a  r esu l t ,  no f eedba ck  was  pr ovid ed t o help  fa r mer s  impr ov e  

comp l ia nce,  p ot ent ia l ly put t ing t h em a nd  the envi r on ment  a t  r is k of  p es t ic id e  

ov er us e or  mis us e.  

I n i t s  pr es ent  for m,  t he GAP pr ogra m ca n b e cha rac t er ized  a s  ha ving  

ext ens ive pr odu cer  pa r t ic ipa t ion  t hr ou gh  the ex is t ence of  compr o mis es  in i t s  

cr i t er ia  for  food sa f et y.  T his  s hou ld  b e s een a s  a  f ir s t  s t ep  t owar ds  

imp l ementa t ion  of  t he GAP s ta nda r d.  T he nex t  s t ep  b e ing  t o g iv e pr ior i t y  t o  

p ol ic ies  a imed a t  t he pr o mot ion  a nd dev el op ment  of  ins t i tu t iona l cha ng es ,  s o t ha t  

fa r mer s  ca n  a dopt  non - s ynt het ic  met hods  of  cr op  pr o t ect ion .  T he DoAE n eeds  t o  
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s t r engt hen i t s  capa c it y for  GAP t r a in in g  of  fa r mer s ,  whi l e t he DoA n eeds  t o  

impr ov e i t s  mo ni t or ing  of  pr a ct ices  t hr o u gh au di t ing .  Achiev ing  t h i s  goa l wi l l  

cer ta in ly  b e a  d i f f icu lt  t a s k g iv en  t ha t  T ha i la nd is  s t i l l  a  dev elop in g cou nt r y,  

wi t h  a  gov er n ment  t ha t  has  l i mi t ed  hu ma n and f ina nc ia l  r es our ces  (Pa nu wet  e t  a l . ,  

201 2;  F AOST AT ,  20 14 ) .  However ,  i f  s u ccess fu l ly i mp lement ed ,  t he GAP pr ogra m 

cou ld mo v e in l in e wi t h mor e s t r ingen t  pr iva t e s ta nda r ds ,  ma king i t  mor e  

comp et it iv e.  
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Summary 

 

T o pr ovid e b et t er  a nd  sa f er  food cr op s ,  T ha i la nd in t r oduced a  pub l ic  

pr ogra m for  go od a gr icu l tur a l  pr a ct ices  (GAP).  Us ing  qua l i t a t iv e a nd qua nt i ta t ive 

da ta  f r om a n in t ens iv e hor t icu l tur a l  pr odu c t ion  s ys t em in  Da mno en Sa dua k 

D is t r ict  (Ra t chab ur i  P r ovinc e) ,  a n a s s ess ment  was  p er for med t o  det er min e 

wh et her  fa r mer s  imp l ement ing  t he GAP pr ogra m did  b et t er  t ha n t hos e not  

adher ing  t o  t he s ta nda r d in  t er ms  of  s ynt he t ic  p es t ic ide us e.  A co mpar is on  of  

fa r mer s ’  l ev els  of  concer n ov er  t he nega t iv e impa ct  of  p es t ic id es  on  hea lt h a nd 

t he envi r on ment ,  a nd  t he imp or ta nce g iv en  t o s ources  of  infor ma t ion  wh en 

ma king p es t  ma na gement  dec i s ions  was  a l s o exa min ed.  T he r esu l t s  s howed t ha t  

GAP fa r mer s  d id  not  us e f ewer  or  l es s  ha za rdous  p es t ic ides  nor  d id  t hey  ha ndl e 

t hem in  a  sa f er  wa y compar ed  t o  non- GAP fa r mer s .  Bot h gr oup s  expr es s ed  t hei r  

concer n ov er  t he nega t ive ef f ec t s  of  p es t ic ides ,  r ef er r ing  t o  t he ef f ec t s  a s  

“s er ious , ”  a nd p er ceiv ed  t he gov er nmenta l  b ody r es p ons ib l e for  i mp lement in g  t he 

GAP pr ogra m t o b e t he lea s t  imp or ta nt  s ou rce of  infor ma t ion  a va i la b le .  T hes e 

f indin gs  r ev ea l p oor  imp lementa t ion  of  t he  GAP pr ogra m,  which  has  ma inly  g iv en  

emp has is  t o expa ns ion  b y  cer t i f i ca t ion  of  f a r mer s  a nd t hr ou gh cont r o l  of  

p es t ic ide us e v ia  r es idu e t es t ing  of  pr oduce.  I t  is  t her efor e nec essa r y t ha t  t he  

pr ogra m a ls o ma ke ef for t s  t o  pr ovid e a deq ua t e GAP t r a in in g  a nd imp r ove i t s  

au dit ing  capa c it y wh en mon i t or ing  a gr icu l t ur a l  pr act ices  i f  t h e s ta nda r d i s  t o  b e 

fur t her  imp l ement ed.  
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APPENDIX 

Thai Agricultural Standard, TAS 9001 -2009,  

Good Agricultural Practices Standard for Food Crop.  

Requirements for Pesticide application.  

  

1 .  App ly p es t ic ides  in accor da nce wi t h r ecommenda t ion of  Depar t ment  of  

Agr icu ltur e or  r ecommen da t ion  on  t he  lab el  l ega l ly r egis t er ed  wi t h  

Depar t ment  of  Agr icu ltur e,  M inis t r y of  Agr icu l tur e a nd C oop era t ives .  T h e 

app l ica t ion  s ha l l  b e in l ine wi t h t he fou nd p es t s ,  and r ecor d t he da ta  wit h  

comp let e  imp or ta nt  ess ence a s  s hown in the r ecor d for m in App en dix  B  

(Exa mp le of  t he Da ta  R ecor d F or m for  P la nt  P es t  Sur vey a nd t he  

App l ica t ion  of  P es t ic ide) .   

2 .  Sha l l  app ly  p es t ic ides  t ha t  ha ve b een  l ega l ly  r egis t er ed  wi t h  haza r dous  

subs ta nce r egis t er ed  No.  a nd r eco mmenda t ion  on  t he lab el  f or  t he us e on  

such cr op s .  Do not  us e p es t ic ides  t ha t  a r e ba nned t o pr oduce,  imp or t ,  

exp or t ,  or  ha ve in p oss es s ion a ccor ding  t o Ha za r dou s  Subs ta nces  Act  B. E.  

2535 (19 92 )  and t h e r evis ed  Ac t ,  inc lu din g t hos e in t he indica t ed  

prohib it ed p es t ic ide l is t  of  t he cou nt r y t r ade pa r t ner s  or  t hei r  pr ovis ions .  

Domest ica l ly pr ohib it ed  s ubs ta nces  s ha l l  not  b e us ed ,  a nd s t op  app ly in g  

p es t ic id es  b efor e ha r ves t  in comp lyi ng  wi th  t he la p  p er iod  a s  indica t ed  on  

the la b el  acco mpa nying a long ea ch  p es t ic ide or  co mp ly  wi t h t h e of f ic ia l  

r eco mmenda t ion .   

3 .   R eco mmenda t ion  on t he p es t ic ide lab el s ha l l  b e r ea d  t o u nd er s ta nd i t s  

prop er t y a nd app l ica t ion  met hod pr ior  app l ica t ion.   

4 .  Us er  or  cont r o l ler  of  p es t ic id e app l ica t ion  sha l l  know: p la nt  p es t s ,  how t o  

s elec t  p es t ic id es  a nd t hei r  app l ica t ion  r a te,  chemica l spra yer s  a nd  

equ ip ment ,  nozz les  inc lu ding  cor r ec t  spra ying  met hod.  C hemica l s prayer s  
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s ha l l  b e check ed a nd s er v iced  t ha t  t hey  can b e ef f ic ient ly  us ed  a t  a l l  t ime.  

T o pr ot ec t  c lo t hes  a nd wor ker ’s  b ody fr om p es t ic ide conta mina t ion ,  t he  

wor ker  is  r equ ir ed t o wea r  pr op er  c lot h es  and p es t ic ide pr ot ec t ive  

acces s or ies  such a s  pr op er  mas k or  nos e cover ing c lo t h,  g loves ,  ha t  or  cap  

and b oots .  T o pr ev ent  ha za r d f r om p es t ic ides ,  on e s ha l l  a void  app ly in g  a  

mix tur e of  mor e t ha n t wo k inds  of  p es t ic id es ,  ex cept  i t  has  b een  

sc ient i f i ca l ly pr oved a nd r eco mmend ed.   

5 .  P es t ic ides  a r e  pr epa r ed a ccor din g  t o t he r eco mmenda t ion ,  a nd ha ve t he m 

ho mog en eous ly mix ed pr ior  spra ying .  Spr aying  s ha l l  b e ca r r ied  out  in t he  

mor ning  or  even ing  whi l e t he wind is  ca lm,  avoid t he act iv i t y dur ing s t r on g 

su nl ight  or  windy.  Dur ing t he op era t ion  the spra ying  op era t or  s ha l l  b e  

a lwa ys  on  t he wind war d  s ide.  Ca r e s ha l l  b e ta ken t ha t  p es t ic ide spra y mis t  

s ha l l  not  conta mina t e t he a djacent  p lot s  a nd en vir on ment .   

6 .  Prepa r e s uf f ic ient  volu me of  p es t ic ide mix tur e which  i s  u s ed  u p  in  one  

op era t ion .  T her e s ha l l  b e no mixtur e lef t  o ver  in t he s pray ta nk .   

7 .  Aft er  f in i s h t h e p es t ic ide spra y,  ha v e t he p es t ic id e conta iner  r ins ed  3  t imes  

wi t h wa t er  which is  p our ed in t o t he s pray t ank a nd s prayed on  p la nt ing  p lo t  

tha t  is  ap pr oved in  a ccor da nce wi t h t he r ecommen da t ion  on  t he lab el ;  or  o n  

des igna t ed  a r ea .  T his  s ha l l  not  cau s e a ny r is k on conta ct ing t he pr odu ce or  

conta mina t ing t he wa t er  su pp ly s ources .  T he emp t y p es t ic ide conta iner  

s ha l l  b e des t r oyed in or der  t o pr event  t he r eus e.  I t  is  d i sca r ded in  t he  

loca t ion pr ovided for  su ch sp ec i f ic  conta iner ,  or  bur ied  in t he gr ou n d fa r  

awa y fr om wa t er  s our ces  a nd l iv ing qua r t er  b y a t  l ea s t  50 m,  and wi t h t he  

dep t h t ha t  a n ima ls  a r e not  ab le  t o d ig  t hem up.  Bur ning i s  pr ohib it ed .   

8 .  Aft er  ev er y p es t ic ide s pray,  t he op era t or  s ha l l  cha ng e h i s  or  her  c lo t hes  a t  

once,  t a ke a  ba t h s ho wer  a nd  s ha mp oo.  T he c lo t hes  s ha l l  b e s epa ra t ed  fr o m 

the or d ina r y ones  a nd c lea nly was hed.   
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9.  P es t ic ide which i s  not  us ed up  in one op era t ion,  t he conta iner  s ha l l  b e 

t ight ly c los ed ,  a nd ha ve i t  s t or ed  in t he p la ce pr ovided for  p es t ic id es .   

10 .  Dif f er ent  k inds  of  p es t ic ides  s ha l l  b e kept  in  en t ir ely  concea led  a nd s ecur e 

p la ce,  pr ot ec t  t hem fr om su nl ight  a nd r a in wi t h good vent i la t ion .   

11 .  T he s t or a ge of  p es t ic id es  inc lu ding  ot her  chemica ls  su ch a s  fu el  s ha l l  b e i n  

good pa r t i t ion  in or der  t o  pr ev ent  conta mina t ion  of  p es t ic id es  t o pr odu ce  

and env ir on ment .  P es t ic ide once op en ed s ha l l  not  b e t r a ns f er r ed  out  of  i t s  

or ig ina l  conta iner .   

12 .  Stora ge of  each  k ind  of  p es t ic ide is  r equ ir ed  t o  s how legib le  lab el ,  a nd  t hey  

a r e s epa ra t ely  s t or ed  in  ca t eg or ies ,  s epa ra t ed  fr om fer t i l i zer s ,  p la nt  gr owt h  

r egu la t or s ,  d i f f er ent  s upp lementa r y chemica ls ,  and t ox ic su bs ta nce  

prot ec t ion  equ ip ment .   

13 .  P es t ic ide s t or a ge p la ce s ha l l  b e fu l ly  equ ip p ed wi t h acc identa l  pr event io n  

equ ip ment  su ch a s  ey e lot ion ,  c lea n wa t er ,  sand a nd f ir e ex t ingu is her  and  

et c .   

14 .  Pla nt  pr ot ec t ion measur es  s ha l l  b e pr op er  for  p es t  cont r o l ,  and i t  is  on t he  

bas i s  of  p es t  p opu la t ion  sur vei l la nce.   

15 .  Provide imp l ementa t ion of  pr op er ly in t egr a t ed p es t  ma na gement  s ys t em i n  

or der  t o r edu ce p es t ic ide u s e.  I nt egra t ed  p es t  ma na gement  ( IP M) mea n s  

ma na gement  s ys t em for  p es t s  b y col l ec t ing d eta i ls  of  p es t  p opu la t ion  

cha nges  a nd t he r ela t ed  envi r on ment .  Al l  pr op er  met ho ds  a nd t echni qu es  

a r e in t egra t ed  t og et her ,  and t h en  op era t ion  is  ca r r ied  ou t  t o r educe t he p es t  

p opu la t ion  lev el  t ha t  do es  not  cau s e  econ o mic  da ma ge.   

16 .  Avoi d t h e ap p l ica t ion of  t he sa me k ind  of  p es t ic ide r ep ea t ed ly  in or der  t o  

dela y p es t  s ’  r es is ta nce t o p es t ic ides .   

17 .  Farmer s  a nd op era t or s  s ha l l  ha v e t he kno wledg e a nd t he u nder s ta nding  o f  

s el f -pr ot ec t ion a ga ins t  ha za r d f r om chemic a l usa g e a nd t he f ir s t  a id.   
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18.  Provis ion  of  r ecommen da t ion  a r t i c les  on  “ wha t  t o do  in  cas e of  acc ident  or  

emer gency” ob vious ly  d is p la yed in t he chemica l s t or a ge a r ea .  
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