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1 -  Introduction 

Hi l ls ide farming i n  Hsi ti i s  current1 y faced w i t h  severe problems of erosion 
and l o w  f e r t i l i t y  o f  the soil, a s i tuat ion which largely resu l ts  f r ow~  the ever- 
increasing population pressure on the land and the associated desire t o  produce 
more and more food on constantly shrinking acreages. As a consequence, arable 
land i s  not fa l lowed when i t  should be and land generally not considered suitable 
f o r  agricultural production is-used fo r  th is  purpose. In order t o  reverse th is  trend, 
farming practices which have resulted i n  the erosion and degradation of h i l ls ide 
so i ls  must be replaced w i t h  iarming practices which regenerate and conserve 
those soi ls. This i s  what USAID/Haiti i s  proposing to  do through the Targeted 
Watershed Management Project  (TWAMP; 52 1-0 19 1). 

The target zone i s  located i n  the Southwestern part  of Haiti, i n  the region of 
Les Cages, and includes s ix watersheds f lowing south f rom Pic Macaya. This area 
represents 4.5% (80,000 ha) of the to ta l  land mass of the country and encompasses 
a population of ca. 400,000 people. 

The proposed interventions include: alley cropping, improved food crop 
varieties, f r u i t  trees, f i rewood species, forage species, adopted agronomic 
practices, perennial cropping methods, inorganic f e r t i l i ze r s  and pest management. 
With the al ley cropping system, ni trogen-f ixing leguminous trees o r  shrubs, such 
as Leucaena sp., are planted along the contours of land holdings on steep slopes and 
act  as vegetative barr iers to  control soi l  erosion and reduce speed of surface 
water. In addition, these trees add biological ly-f ixed nitrogen t o  the so i l  and 
produce green manure and mulch far the companion crops. 

Hawever, because the al ley cropping system impl ies  that  a certa in port ion 
of a farmer's land cannot be used f o r  food crop production (that port ion i s  occupied 
by trees), a peasant may be expected to  adopt th is  system only i f  crop yields, on 
the remaining port ion of h is  land, are increased. This can be achieved, i n  part, 
through the use of high-yielding varieties, fer t - i l izers and pest management. 

The task of implementing those technologies a t  the farm level w i l l  be given 
to four pr ivate voluntzer organizations (PVOs) which are already working i n  the 
target area (ORE, DRI, DCCti, and LINICORS). An umbrella NGO w i l l  supervise t h i s  
work and provide technical assistance, equipment and funds t o  the PVOs whi le  
coord inat ionwi th  other groups doing s im i l a r  work i n  Hai t i  w i l l  be the ro le  of the 
Secretariat f o r  Hi l ls ide Agriculture (SHAG; part  of the min is t  u ry of Agriculture, 
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DARNDR). More de ta i l s  regarding the  var ious technical  and soc ia l  aspects o f  t h i s  
p r o j e c t  can be found i n  the  PP d r a f t  as w e l l  as i n  the  PIC! 

The PID inc ludes an l n i  t i a l  Environmental Examinat ion (IEE) conducted by Mr. 
James J. Ta lbo t  REMSiCAR/USAIDiHaiti, i n  wh ich  i t  i s  made a requi rement  t h a t  a 

r i s k i b e n e f i t  analys is  be conducted i f  pes t ic ides  are t o  be procured or used by the  
TWAMP. I w a s  cont rac ted  t o  pe r fo rm t h i s  analysis,  i.e. Environmental Assessment 
(EA), w h i c h  i s  i n  the  appendix o f  t h i s  document. A lso i n  t-he appendix i s  an 
assessment o f  !he need f o r  pes t ic ide  use i n  the  Agro fo res t rg  Outreach P r o j e c t  
(AQP; 52 1-0 1221, a program wh ich  has been underway f o r  f i v e  years i n  H a i t i  and 
the  goal o f  wh ich  i s  re fo res ta t ion .  I t  wo rks  through PVOs, some o f  wh ich  are  a lso  
expected t o  par t - ic ipste i n  the TWAHP. 

The f o l l o w i n g  paragraphs g ive  general observat ions regarding cu r ren t  pes t  
con t ro l  p rac t ices  as well as recommendations f o r  an t ic ipa ted  pest-icide use and 
f o r  the  development o f  pest  management programs i n  the  ta rge t  area. 

2- General observat ions 

2.1 M in i s t r y  o f  Agr icu l  t l r re  (DARNDR). Because o f  the  unfavorable p o l i t i c a l  
and soc ia l  atmosphere wh ich  has prevai led i n  Ha i t i  f o r  several years, the  DARNDR 
has experienced f requent  personnel changes and, as a consequence, i t s  a c t i v i t i e s  
have been character ized by a l ack  o f  long- te rm planning, fo l low-up,  organized and 
int-egrated research, cont ro l  po l i c ies  and data publ icat ions.  T h i s  expla ins the  near 
absence of reasonably recent  and dependable l i t e r a t u r e  on common pests o f  m a j o r  
crops and t-rees i n  H a i t i  as wel l  as an crop l oss  assessments. 

2.2 Pest  i den t i f i ca t i on .  Depending on t.he l eve l  o f  exper t i se  o f  the  var ious 
people involved i n  making decis ions o r  recommendations regarding the  se lec t i on  o f  
'appropriate" pest ic ides, the  pest  problems are usual ly  i d e n t i f i e d  i n  one o f  the  
f o l l o w i n g  th ree  ways: 

a) In some PVOs, when crude i d e n t i f i c a t i o n  o f  the  pes t  i s  no t  possible, 
any broad-spectrum insec t i c i de  such as Carbaryl o r  Malathion i s  appl ied i f  the  
pes t  i s  an insec t  and any broad-spectrum fungic ide such as Captan i s  appl ied if the 
pes t  i s  a fungus. 



b) In m o s t  PVOs, however, pes t ic ide  app l ica tors  can p e r f o r m  a crude 
i d e n t i f i c a t i o n  of the  pest, i.e. ca terp i l la rs ,  ants, c r icke ts ,  aphids, scale insects,  
snai ls,  m i  t-es, l ea f  spots, dampiny-of f, anthrocnose., e t c  ..., and ~ ~ s u a l l  y se lec t  a 
pes t i c i de  wh ich  i s  known t o  be e f f e c t i v e  against  a p a r t i c u l a r  group o f  pests, e.g. 
Chlordane f o r  an ts  o r  D ico fo l  f o r  m i tes .  H i l l  (1975) publ ished tab les  w h i c h  
ind ica te  the  e f fec t iveness  o f  var ious insect-icidee, against  d i f f e ren t  groups o f  
insects.  

c)  Agronomists work ing  f o r  the  DARNDR o r  privat-e pes t ic ide  suppl iers 
may go a l i t t l e  f u r t h e r  and compare s specimen t o  descr ip t ions  given i n  re fe rence 
books p r i n ted  i n  Mexico (CIMMYT), Puert-o Rico (de Mayguet 1974), the  Dominican 
Republic (Rosario 19701, and H a i t i  (Wolco t t  1927). Occasionally, posi  t i  rre 
i d e n t i f i c a t i o n  i s  possib le and more spec i f i c  recommendations can be given. 

2.3 P lan t  Quarantine. A t  the  present t ime,  H a i t i  does no t  have p lan t  
quarant ine f a c i l i t i e s  a t  any o f  i t s  var ious po in t s  o f  entry.  DARNDR o f f i c i a l s  
d i s t r i b u t e  f o r m s  w h i c h  should be f i l l e d  ou t  by anyone who w ishes  t o  take  p lan t  
ma te r i a l  i n  o r  out  o f  the  country. P e r m i t s  are issued i f  inspect ion  o f  t-he plant. 
m a t e r i a l  by personnel a t  the  SNPA does not  reveal  the  presence o f  any pathogen o r  
i nsec t  wh ich  may be i n ju r i ous  t o  Ha i t i ' s  ag r i cu l t u re  ( impor ted  ma te r ia l )  o r  any 
o the r  country 's  ag r i cu l t u re  (exported mater ia l ) .  A c e r t a i n  number o f  l eg i s la t i ons  
were  passed regarding the  in t roduc t ion  of spec i f i c  p lan t  m a t e r i a l s  k g .  co f fee  
because o f  the  th rea t  o f  the  l ea f  rust ,  Hemi le ia vastat-rix, a devastat ing disease 
wh ich  does not present ly  occur i n  Ha i t i )  but  there  are  a lways  prov is ions  made f o r  
specia l  cases o f  impor ta t i on  which, w i t h  a lack  o f  proper  quarant ine f a c i l i t i e s  and 
a l ack  o f  r i g o r  when the  inspect ions are conducted, may lead t o  the  i n t roduc t i on  o f  
ser ioirs diseases and i nsec t  pests i n  Hait-i. Based on d iscussions t h a t  I had w i t h  
var ious penple who, i n  recent  years, have been Involved i n  the  ' in t roduct ion o f  p lan t  
m a t e r i a l  i n t o  Ha i t i ,  i t  appears t h a t  inspect ions are usua l ly  very super f i c i a l  and 
t h a t  t he  SPlPA s t a f f s  who conduct those inspect ions  are general ly  n o t  w e l l  
qua l i f i ed  f o r  t h i s  type o f  work. The r i s k s  o f  in t roduc ing  pes ts  o f  m a j o r  
importance are there fore  very high. 

The co f fee  lea f  rus t ,  mentioned above, i s  a p a r t i c u l a r l y  c r i t i c a l  i ssue i n  the  
con tex t  o f  the  TWAMP. T h i s  disesse could easi ly  w i p e  out  co f fee  p lan ta t ions  i n  . 

H a i t i  which, because o f  t h e i r  heavy shade, prov ide very favorable condi t ions f o r  



the  r u s t  organisms and, because of t h e i r  physio logical ly  o ld  o r  weak condit ions, 
at-e very susceptible t o  at-tack by r u s t  wh ich  occurs i n  24 i d e n t i f i e d  races o i  
vary ing virulence. At. the present t i m e ,  the DARNDR issues a pos te r  showing what  
the r u s t  looks l i k e  and ind ica t ing  ( i n  Creolej  t h a t  any s i m i l a r  symptoms t h a t  are 
observed i n  H a i t i  should be reported f o r  immedia te  des t ruc t ion  o f  i n fec ted  
mater ia l .  However, I d id  not  see t h i s  pos te r  anywhere but  i n  the  DARNDR o f f i c e  i n  
PAP and, i n  any case, "it i s  a dangerous i l l u s i o n  t-o bel ieve tha t  the  r u s t  organism 
can be contained o r  eradicated once introduced i n t o  the cot-rntry" (see Development 
A1 ternat ives, Inc. 1977 f o r  more detai ls).  

2.4 Use of R- and C-pest ic ides (see Table 3 i n  appendix 1). Some EPA 

Rest r ic ted  and lo r  Cancelled pest ic ides  are cur rent ly  used i n  a l l  PVOs except DRI 
and none of the appl icators have received proper t ra in ing.  T w o  technic ians (at  
UNICORS and DCCH) have received some f o r m  of t ra in ing  but  i t  cannot be 
considered adequate. 

2.5 lJse o f  p ro tec t ive  c lo th ing  and safety measures (see Table 3 i n  
appendix 1). Pro tec t ive  c lo th ing  i s  used i n  only one o f  the PVOs (ORE). In  the 

others, l i t t l e  att.ention i s  paid t o  the hazards o i  pest ic ides; app l ica tors  
("aspergeurs") o f ten  apply dangerous chemicals bare foo t  and wear ing sho r t s  and 
no sh i r t .  A t  one o f  IJNICOR's COOPS, seed treatment w i t h  Lindane and Mala?hion i s  
conducted on a concrete sur face where chi ldren oft-en play i n  bare fee t  not  long 
a f t e r  the  appl icat ion. 

2.6 Use of ~ e s t i c i d e s  by-peasants. It i s  unrea l is t i c  t o  expect the average 
Hai t ian peasant t o  use pest ic ides properly or, i n  marry cases, t o  use pest ic ides  a t  
a l l .  F i rs t ,  he o f ten  cannot a f fo rd  a back-pack sprayer (ca. $75 US) and some o f  the 
cos t l y  pest ic ides tha t  w o l ~ l d  be required f o r  e f fec t i ve  pest contro l .  Secondly, i f  

h i s  house i s  made o f  bamboo and s t r a w  w i t h  a thatched roof, w e  cannot expect h i m  
t o  bu i ld  a pes t ic ide  storage area wh ich  wou ld  be considered safe by Nort-h 
American standards. Final ly,  t.he w a t e r  necessary t o  clean up the  equipment may 
no t  a1 ways be read i ly  avai lable around the house. In  sum, the  peasant's general 
standard o f  l i v i n g  w i l l  need t o  be ra ised before he can use pest ic ides  safe1 y. 



2.7 Rodents. People who work  and l i v e  i n  the  ta rge t  area c l a i m  t h a t  r a t s  
are the  m o s t  i n j u r i o u s  pests t o  food cr-ops, more  than insect-s and diseases 
together.  T h i s  i s  a pa r t i cu la r l y  ser ious problem i n  r i c e  f ie lds.  

3- General t-ecommendat-ions 

3.1 Pest  management and the TWAMP. The development o f  sound pes t  
management p rac t ices  w i t h i n  the  TWAMP shor~ ld  mean more  'than mere ly  
es tab l ish ing  a l i s t  o f  pes t ic ides  considered sa fe  f o r  use i n  the  p ro jec t .  In  v i e w  o f  
the  problems deal t  lvvi t h  i n  sect-ion 2.6, every e f f o r t  s h l ~ u l d  be made t o  s t e e r  away 
f r o m  the  re l iance on chemical  pes t ic ides  t o  manage pest  problems on h i l l s i d e  
farms.  Pest ic ide-appl icat ion-re lated assis tance w i l l  l ike1 y be provided dur ing the 
LOP b r ~ t  considerat ion m u s t  be given t o  !he f a t e  o f  pest  matiagernent p rac t i ces  
a f t e r  t h e  complet ion of the pro jec t ,  when such assis tance mag need t o  be 
discontinued. Three pes t  management approaches are pa r t i cu la r l g  suit-ed t o  the 
present  agr icu l tu ra l  s i t u a t i o n  i n  the  ta rge t  zone: 1 )  use o f  crop va r ie t i es  wh ich  
show acceptable leve ls  o f  res is tance t o  the loca l  pests, 2) b io log ica l  control ,  and 
31 cu l tu ra l  contro l .  These methods are envi ronments ly  sound and requ i re  no 
cap i ta l  inves tment  on the  p a r t  o f  the farmers.  

3.2 Pest  catslqgue. The development 11f sound pest  management p rac t ices  
usual ly  requires, as a s t a r t i n g  point, t ha t  the  ta rge t  pest  species be proper ly  
ident i f ied .  I f  r e l i ab le  i n fo rma t ion  on pest  i d e n t i f i c a t i o n  became avai lab le i n  
Hai t i ,  i t  wou ld  then be possib le to conduct a thorough l i terat lure search through the  
var ious data bases avai lab le i n  the U.S. and through correspondance w i t h  pes t  
management spec ia l i s t s  work ing  i n  neighboring count.ries wh ich  may share some 
of Ha i t i ' s  pes t  problems. Such a r e v i e w  o f  the l i t e r a t u r e  may then reveal  that,  f o r  
some o f  the  pes ts  under consideration, there ex is t :  1 )  data on crop l oss  
assessment, 21 e f f e c t i v e  mon i to r ing  techniques, 31 data o f  e f f i c a c y  o f  var ious 
chemical  and non-chemical pest ic ides, 4) parasi tes and predators candidate f o r  
i n t roduc t i on  as b io logical  cant-rol agents, 5) data on p lan t  resistance, 6) data on 
cu l tu ra l  methods, and 7) data on o ther  pes t  management components n o t  inclrnded 
in the above l i s t .  Al though f e w  o f  the pest i nsec ts  and pathogens w h i c h  a t tack  
crops and t rees  i n  H a i t i  have beer1 proper ly  ident i f ied ,  some o f  them have received 
f i n a l  o r  t en ta t i ve  i den t i f i ca t i on .  The f o l l o w i n g  i s  a l i s t  o f  references w h i c h  may 
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con ta in  Ha i t i - re la ted  i n fo rma t ion  on 1 )  insects:  Wolco t t  1927; Jean Bapt is te  
1945; Ward 1975; A l l en  1979; Becker 1931; So l is  & Samedy 1930, and 2) 
pa t  hogens: Sol i s  & Samecly 1 980. 

Some insec t  pest  species have been f o r m a l l y  o r  t e n t a t i v e l y  i d e n t i f i e d  by Mr. 
Ber t rand Deroul l leres, e n t ~ m o l o g i s t  a t  the  Facul t 6  d'Agronomie, Damien. They 
include: P lu te l l a  macol ipennis, T r i c h o ~ l u s i a  n i  and Plgzus pers icae on cabbage, 
Spodopters f ugjperda and Ost r in ia  nub i l a l i s  (??I on maize, Atithonomus grandis and ---- - 
Pectinophora - gossip ie l  -- l a  on cotton, L e u c o ~ t e r a  c o f f e e l l a  on coffee, and G y m  
fo r -m ics r i l ~s  un s w e e t  potatoes. One corn disease, Phyl lachora msydis, has been 
tentat ive1 y i d e n t i f i e d  by Mr. Jean-Yves Banatd, agronomist  f o r  the  DARNDR i n  Les 
Cayes. Fur ther  discussions w i t h  o ther  profess ionals work ing  i n  the  f i e l d  o f  
agr icu l tu re  i n  Ha i t i  wou ld  very l i k e l g  y ie ld  more  o f  t h i s  type o f  unpublished 
in fo rmat ion .  

In o rder  t o  g ive Ha i t i  -- and more pa r t i cu la r l y  the  ta rge t  area -- a good base 
f o r  t he  elaborat-ion o f  IPM programs, I recommend t h a t  a pest  management 
spec ia l i s t  (PMS) be h i red  f o r  a per iod of  three years (years 1-3 o f  the  LOP) t o  
develop a Ha i t i - spec i f i c  pest catalogue and t o  i n i t i a t e  and o r i en ta te  IPV research 
i n  the p r o j e c t  area. T h i s  spec ia l i s t  should have a s t rong backgr i~und i n  entomology 
and p lan t  pathology, some knowledge o f  weed and ver tebra te  pest  management, 
extensive experience i n  the Caribbean, and good knowledge o f  t rop i ca l  crops and 
t h e i r  commonly associated pests. 

Scope o f  \#orC: - 

a) Gather a l l  i n f l ~ r m a t i o n  already avai lab le on the  i d e n t i f i c a t i o n  o f  m a j o r  pes ts  
and c o n f i r m  o r  co r rec t  i d e n t i f i c a t i o n  when necessary. 

b j  V i s i t  PVOs and fa rmers  and ask about commonly encountered pests. When 
n o t  prev iously  ident i f ied,  c o l l e c t  specimens and a t t e m p t  i d e n t i f i c a t i o n  or 
send t o  a U.S. laboratory f o r  i den t i f i ca t i on .  

c) Per fo rm a 1 i te ra tu re  search as described above. 
d) Describe a l l  cur ren t ly  avai lab l  e management approaches, based on the  

l i t e r a t u r e  search and on i n t e r v i e w s  w i t h  DARNDR's agronomists and 
pes t ic ide  suppliers, both o f  whom may conduct smal l -sca le  f i e l d  t r i a l s  on 
pes t i c i de  e f f i cacy .  
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e) Produce a pes t  catalogue w i t h  recorr~mendations cln c l ~ r r e n t l y  avai lab le 
cont ro l  measures. 

f )  A s s i s t  the  DARPIDP,, PVOs, p r i va te  companies, o r  o t h e r  organizat ions wh ich  
may be i n d i r e c t l y  involved i n  the  pro jec t ,  i n  conduct ing crop l oss  
assessment s tudies and smal l -scale research a imed a t  developing 
a1 te rna t i ve  pest  management s t rategies.  

g) Prepare a research and extension program f o r  the  Ph.D.-level US-trained 
p lan t  p ro tec t i on  spec ia l i s t  (see 3.3) when t h i s  one re tu rns  f r o m  the  U.S. 

h) Any o ther  task  mentioned i n  the  EA. 

3.3 Ph.0. t-raining i n  p lan t  protect- ion. I n  the PP dra f t ,  p rov is ions  are  made 
f o r  the  f inancing o f  long- term t ra in ing  a t  the  Master 's and Ph.D leve l s  i n  U.S. 
un i ve rs i t i es  f o r  SHAG personnel (p. 1 1 1 -  12). 1 suggest t h a t  the  indiv idual  who 
rece ives  Ph.D. t ra in ing  i n  agronomy do hist'her research w o r k  i n  crop protect ion,  
possib ly  entomology (a t  the  "Sect ion de Prot-ection des Vbgbtaux" o f  t-he DARNDR 
there  i s  current1 y one p lan t  pathologis t  bu t  no entomologist) .  The trainee may 
then be able t o  take over  some o f  the  responsabi l i  t i e s  o f  t-he PMS when the  l a t t e r ' s  
three-year t e r m  i s  over. 

3.4 Tra in ing  f o r  pest ic ide ap_plicators. See sec t ion  1 1 o f  the  EA. 

3.5 Improved va r ie t i es  and suscept ib i l i t -y  t o  pests. A number o f  new, 
improved var ie t ies  are being considered f o r  ut'i l isat.ion i n  the  TWAMP. I t  i s  
impera t i ve  t h a t  considerat ion be given t o  po ten t ia l  pest  outbreaks when se lec t ing  
among candidate variet-ies. Some of these improved va r ie t i es  mag be mors  
suscept ib le t o  loca l  pest.5 than the  local,  low-y ie ld ing  var ie t ies .  Such enhanced 
s u s c e p t i b i l i t y  may o f f s e t  the  y ie ld  increases expected f r o m  the  i n t roduc t i on  o f  
n e w  var ie t ies .  Al ternat ive ly ,  i t  may accelarate pes t ic ide  use. The va r ie t i es  being 
considered should be screened by PVOs or other  organizat ions before being 
released f o r  use on farms.  Ttie co l laburat ion o f  Mr. Amal  Chat te r jee  (Winrock 
Internat ional) ,  who i s  cu r ren t l y  doing such screening, should be sought. 

3.6 P lan t   usr ran tine. I f  new co f fee  variet-ies are  in t roduced dur ing  the LOP 
t o  replace the  old, low y ie ld ing Coffea arabica var. t y p ~ ,  w h i c h  represents near ly  
99% o f  a l l  co f fee  t rees  i n  Ha i t i ,  i t  i s  impera t ive  t h a t  the  selected va r ie t i es  be 
r e s i s t a n t  t o  the  r u s t  (preferably  "hor izonta l "  res is tance wh ich  i s  not  s t ra in -  
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s pec i f i c )  and t h a t  specia l  precaut ions be taken when in t roduc ing  ~ o f f  ee p lan t  
m a t e r i a l  no t  t o  in t roduce i n fec ted  par ts .  Special  considerat ion m u s t  be g iven 
when se lec t i ng  the  donor c o ~ r n t r y  w i t h  respect  to: 1 )  the  occurence o f  the  disease 
in  ?hat ps r t i c l r l a r  country, and 2) the  ex is tence of p lan t  quarant ine and inspect ion  
f a c i l i t i e s  i n  t h a t  same country. 

M r .  J u l i o  Bartholemy, head agronomist a t  the  DARNGR's p lan t  p ro tec t i on  
sec t ion  i n  PAP, has ind ica ted  t o  me that  the  GOH has p lans f o r  the cons t ruc t ion  o f  
p lan t  quarant ine f a c i l i t i e s  i n  PAP and Cap Ha i t ien  i n  the  coming year. Th i s  p r o j e c t  
appears t o  be more  than a "po l i t i c ian 's  promise"  since Mr. Bar tholemy w a s  able t o  
show m e  deta i led  documentat ion r e l a t i v e  t o  t h i s  p ro jec t .  S ix  DARNDR technic ians 
w i l l  be assigned t o  those f a c i l i t i e s .  However, one can suspect t h a t  such 

technic ians w i l l  never  rece ive  adequate t ra in ing  w i t h o u t  ass is tance f r o m  external  
sources. A t  l eas t  t w o  o f  these s t a f f  members s h o i ~ l d  receive sho r t - t e rm t ra in ing  
a t  the IJSDA-APHIS s t a t i o n  a t  Hyat tsv i l le ,  Maryland, and the  cos t  o f  such t ra in ing  
should be born by USAID/TWAMP funds. 

3.7 Rodent cont ro l .  The so lu t ion  t o  the  r a t  problem i n  H a i t i  requi res a 
sustained nat ional e f f o r t  wh ich  should come f r o m  the  GOH. T h i s  i s  a vas t  
operat ion wh ich  i s  no t  feas ib le  w i t h i n  the  contex t  o f  the  TWAMP. Punctual, 
temporary e f f o r t s  are doomed because crf subsequent immigrat icrn t o  areas where 
cont ro l  measl l res have been appl ied f r o m  areas where they have not .  Rodentic ide 
t e s t s  are cu r ren t l y  conducted a t  the  DARNDR bu t  no nat ional  organized cont ro l  p lan 
seems t o  be underway. TWAMP's d i r e c t o r  should s t rong ly  encourage the  GOH t o  
adopt a permanent nat ional  rodent  cont ro l  program. 

3.5 Storage and disposal of pest ic ides.  Storage o f  pes t ic ides  m d  ldisposal 
of pes t ic ide  conta iners o r  unused pes t ic ides  should be done as described by 
Parasram e t  i. ( 19S9). 



APPENDIX 1 

ENVIRONMENTAL ASSESSMENT 

Int roduct ion 

Because AID'S f inancing o f  pes t ic ides  f o r  any p r o j e c t  mus t  conform t o  the 
provis ions o f  AID Regulation 16 (22 CFR Par t  2 161, i t  i s  required t h a t  an analysis 
o f  pest ic ide use (EA) be conducted as a condi t ion precedent t o  the disbursement o f  
A ID  funds i n t o  the  TWAMP. 

In t h i s  EA, a l i s t  o f  pest ic ides, the use o f  wh ich  i s  an t ic ipa ted during the 
LOP, i s  rev iewed t o  determine t h e i r  acceptab i l i t y  f o r  use i n  the  pro jec t .  Factors 
considered f o r  t h i s  evaluat ion are l i s t e d  in  paragraph 216.3 (b) ( 1 )  (i) or' 
Regulation 16 and include, as a h ighly determinant  c r i t e r i o n  f o r  select ion, the 
USEPA reg is t ra t i on  s ta tus  of each pest ic ide under considerat ion. World Bank 
guide1 ines f o r  pes t ic ide  use are also taken i n t o  account i n  t h i s  analysis. 

1 - Basis f o r  select ion o f  the requested pest ic ides.  

Because o f  the current  lack  of : 1 )  published ' information on pest  
i den t i f i ca t i on  and, 2) research data on pest ic tde e f f i cacy  i n  Ha i t i  (see sect ion 
'General observat ions" i n  the attached report-), the pest ic ides wh ich  Mr. J. St-  
AnrJrP: (DAI/TWAMP) has requested f o r  use i n  the p ro jec t  have not  s t r i c t l y  been 
selected on the basis of accurate knowledge o f  present o r  ant ic ipated pest  
problems, bu t  main ly  on t h e i r  ava i l ab i l i t y  a t  t w o  agrochemicsl suppl iers i n  the Les 
Cayes area and on t h e i r  current  use f o r  the contro l  of various., unspecif ied pest  
problems i n  the same area. To t h i s  l i s t  I have added other  pes t ic ides  wh ich  are 
cur rent ly  used by f o u r  PVOs tha t  have indicated t h e i r  w i l l i ngness  t o  pa r t i c ipa te  i n  
the  TWAMP. Host  o f  these pest ic ides are appl ied on seedlings of f ru i t  t ree  and 
fo res t  t ree  species wh ich  are being considered f o r  adoption i n  the TWAMP. Sslme 
o f  these pest ic ides may not  be avai lable i n  the Les Cayes area but  they may a l l  be 
purchased i n  PAP. Approaches t o  se lec t ion  o f  pest ic ides vary among the  d i f f e r e n t  

PVOs but  are general ly based on crude iden t i f i ca t i on  o f  the pest  problems (e.g. 
aphids, cr ickets,  ants, l ea f  spots, broad-leaf weeds, e tc  ...) and on in fo rmat ion  
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contained in-.books and booklets  publ ished i n  o ther  countr ies and/or obtained from 
pest ic ide  suppl iers (see at tached repo r t  f o r  more deta i ls) .  

Final1 y, the  fungic ide Metalax i l  (Ridornil) was added t o  the l i s t  because o f  
i t s  an t ic ipa ted  use f o r  the  control  of Phyl lachora may dis, a corn disease recent ly  
i d e n t i f i e d  i n  Ha i t i .  F ie ld  t e s t s  conducted by the DARPIDR have apparent ly shown 
that. Meta lax i l  i s  very effect- ive .in cont ro l l ing  t h i s  disease. Consult  Table 1 f o r  
de ta i l s  on the 13rigin of the  requests. 

2- The USEPA reg i s t ra t i on  s ta tus  of the requested pest ic ides.  

Table 2 indicates whether  each request-ed pest ic ide i s  reg i s te red  by USEPA 
for General Use (F), Rest r ic ted  Use (R) ,  or whether  i t  has been Cancelled (C) f o r  
use i n  agr icu l ture.  Res t r i c ted  pest ic ides may be purchased and used only by 
c e r t i f i e d  appl icators because o f  t h e i r  very h igh  t o x i c i t y  and/or environmental 
hazard.. General-use pest-icides mag be purchased and used by the  general publ ic.  
Table 2 a lso gives LOs0 v a l l ~ e s  and World Bank acceptab i l i t y  f o r  each o f  the 

requested pest ic ides. 
Most o f  the pes t ic ides  t h a t  are cur ren t ly  l ~ s e d  by t-he PVOs are no t  appl ied on 

food crops and there fore  do not  pose res idue tolerance problems (OR1 and OCCH run 
fo res t  t ree  nurser ies whereas ORE runs a f r u i t  t r ee  nursery). Only UNICORS 
currenl  t y  uses pest ic ides on some food crops, notably  Malathion and T r i ch lo r fon  on 
corn  and T r i ch lo r fon  on tomatoes, cabbage and carrots.  FAOI'WHO have no t  
est-ablished residue t-olerances f o r  Malathion on corn o r  f o r  T r i ch lo r fon  on carrots ,  
bu t  t he  lat.ter are no t  present ly  being considered for use dur ing the  LOP. Wi th  
regard t o  corn, new w i l l  be introduced during the LOP and, i f  insec t ic ldes  
a re  necessary, and a l t e rna t i ve  t o  Malathion should be sought. Carbaryl  i s  a 
possib le subs t i tu te .  

It i s  no t  known, a t  the  present t ime,  wh ich  o f  the pes t ic ides  requested by 
Mr. J. St-Andre (DAI/TWAflP) w i l l  be used on each o f  the food crops considered for 
adoption i n  the pro jec t .  I t  i s  impor tan t  t h a t  the pest ic ides author ized f o r  the 
p r o j e c t  be applied on1 y on crops f o r  wh ich  1 )  they have been reg is te red by EPA 
and/or 2) FAO/WHO have establ is l ied res idue tolerances, especia l ly  i n  the case o f  
crops w h i c h  are dest ined for exportat ion. 
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Speci f ic  recommendations w i t h  reference t o  Table 2. 

The €PA has ru led tha t  some organochlorine insect ic ides cannot be used f o r  
agricul t u r s l  purposes i n  the US because of t he i r  excessive persistence, propensity 
to  bioaccumulate i n  human t issues and biomagni f icat ion i n  food chains. Three of 
the pest ic ides considered f o r  use i n  the TWAMP are among those cancelled 
insect ic ides:  A ldr i  n, Die1 d r i  n and Chlordane. 

In the Targeted Watershed, Chlordane i s  generally used f o r  the control of 
ants and potent ia l  replacements f o r  i t  include Carbaryl and Tr ichlor fon.  Die ldr in 
i s  current ly  employed f o r  r a t  contro l  by a t  least  one o f  IINICCIRS'CODPs but  should 
not  be used during the LOP. See the attached report  (sect ion 3.7) f o r  
recornmendstions regarding rodent control.  A ldr in  has been requested by Mr. St-  
Andre for use i n  the TWAMP but, since detai ls  regarding i t s  ant ic ipated use have 
not  been given, no subst i tu te  can be suggested a t  the present t ime.  The same 
comment applies t o  Toxaphene, another organochlorine insecticide, wh ich has been 
registered f o r  Restr ic ted use on1 y by EPA. Toxaphene should therefore not  be used 
i n  th i s  pro jec t  unless no other chemical could be found f o r  the contro l  o f  a 
par t icu lar  insect  pest, i n  which case Toxaphene could be used on demonstrat ion 
p lo ts  only and would need t o  be applied by a w e l l  t ra ined pest ic ide appl icator. 
Lindsne slso belongs t.0 the organochlorine fami l y  and, a1 though i t  i s  registered f o r  
use as 13 seed treatment, i t  should not  be used i n  t h i s  pro jec t  because of i t s  high 
acute t ox i c i t y  and i t s  negative c lass i f ica t ion based on World Bank standards (it 
should by pointed out, however, that  those standards are based on the t ox i c i t y  of 
formulated pest ic ides wh i l e  most  LDS0 va11.1es avai lable are determined f o r  

technical products!. Malagrain, a Malathion-based powder recommended f o r  seed 
treatment, may tie used as a subst i tute t o  Lindane (Lindagr-sin). 

Methornyl (Lannate) i s  a highly toxic insecticide, the use of which has been 
res t r i c ted  by EPA. It. i s  current ly  applied on f r u i t  t ree seedlings (ORE) f o r  the 
contro l  o f  ca terp i l la rs  but  Malathion i s  also employed f o r  the same purpose and, i f  
ef fect ive,  should be considered as a sat is fac tory  a1 ternative. 

The use o f  herbicides on peasants' fa rms i s  not ant icipated a t  the present 
t i m e  since weeding i s  usual ly done by hand. However, herbicides are cur rent ly  
used f o r  the mass production o f  fruit t ree seedlings a t  the ORE nursery and t he i r  
use may be expected t o  continue during the LOP when such seedlings are produced 
f o r  the TWAMP. Only t w o  herbicides -- Glyphosate and Pic loram -- are presently 
used and one of them, Piclaram, has been c lass i f ied  as Restr ic ted by EPA f o r  
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reasons which include hazards t o  nontarget organisms, spec i f ica l ly  nontarget 
plants, both crops and noncrops. The speci f ic  weed problems fo r  which t h i s  
herbicide i s  being used have not been c lear ly exposed t o  me and I cannot make 
precise suggest-ions, s t  t h i s  point, as t o  which general-use herbicide would be an 
adequate subst i tute.  I f  glyphosate alone does not give good control, such a 
subst i tu te  may need t o  be sought. The her-bicide 2,4-D i s  a candidate. 

3- The extent t o  which the proposed pesticide use i s  par t  of an integrated pest 
management p ~ y  ram. 

The development of IPM programs requires, as a f i r s t  step, tha t  the pest 
species of economic impc~rtance be identi f ied. As mentionned i n  section 1 of t h i s  
EA, as we l l  as i n  the attached report, i n  Hai t i  t h i s  f i r s t  step has not yet  been 
taken and t h i s  i s  why pesticides are of ten selected i n  a more o r  less haphazard 
way and a1 ternat ive control methods almost never considered. Table 3 indicates 
tha t  t w o  of the PVCls make use of at least  one management method ? ~ h i c h  does not 
requlre the purchase and appl icat ion of  chemical pesticides. A t  DCCH, neern seed 
ext rac t  (obtained by soaking seeds i n  water)  i s  applied t o  forest  t ree seedlings t.o 
protect  them f rom insect  at tack (a1 though the technician 1 in terv iewed believed i t  
was f o r  disease control). The extract  of the neern tree, Azadirachta indica, known 
as azadirachtin, i s  an insect  antifeedant, i.e. a substance ; ~ h i c h  has been shown t o  
be deterrent t o  several species of phytophagous insects. It does not k i l l  insects 
but prevents damage which would normal l r~ occur i n  i t s  absence. Although 
laboratory tes ts  have c lear ly shown i t s  snt i feedant effects, these same e f fec ts  
have not  been we l l  document-ed by f i e ld  studies (see Barnays 1983 f o r  a detai led 
discussion). However, the ease w i t h  which i t  can be otained and i t s  l ow  cost, 
warrant  some research regarding the potential  use of  t h i s  product. Some PVOs 
might  be interested i n  conducting f i e l d  tests. 

A t  one o f  UNICORS'COOPs, table sa l t  i s  applied along the margin o f  crop 
p lo ts  t o  prevent snai ls  f rom reaching the plants. Snai ls lose a large amount of 
wa te r  and die a f t e r  c rawl ing over salt .  Tests should be conducted t o  determine 
whether such sa l t  applications have v is ib le detr imental e f fec ts  on crop health and 
yields. 

Tliese t w o  exarnpl es do not require accurate iden t i f i ca t ion  of pest species 
but  other management strategies do (s.y. biological control). Th is  i s  why i t  i s  
recommended tha t  a pest management special is t  (PMS) be hi red f o r  a period of  



three yea rs  to-deve lop a -  catalogue of the pest species o f  ma jo r  economic 
import-ance t o  crops and trees adopted by the TWAMP and to  undertake additional 
steps considered essential to  the development of sound pest management 
pract ices. Th is  PMS would be part of  the umbrel la NGO team. (See the 
Recommendatio~i section 3.2 i n  the attached report f o r  more detai ls).  

5- Acute and long-term toxi logical hazards, e i ther  hunqan or  environmental,- 
associated wit-h t h e  pnposed use and measures available t o  min imize such 
hazards. 

LDSo values (oral and dermal) f o r  a l l  requested pesticides are given i n  Table 
2. LD5* values give an idea of how acutely toxic pesticides are but, because such 

values are based on tes ts  conducted w i t h  pure o r  technical products, they may not 

be very good indicators of how acutely toxic farmulated pesticides rea l ly  are. The 
LDSo is,  by def in i t ion,  the amount of a chemical necessarg t o  k i l l  50% of a tes t  

animal population (usually laboratury rats). I t  i s  a value expressed as the weight 
of pest ic ide per  unit. weight of body (mgi'kg3, when swal lowed (oral LD50!, o r  
absorbed through the skin (dermal LGSo). A l ow  LDJo indicates high acute tox ic i t y  
whereas a high LD50 indicates a l ow  ac l~ te  tox ic i ty .  

Although a l l  chemical pesticides are potent ia l ly  hazardous t o  humans and 
the environment, and should be treated wit-h caution, none of the authorized 
pesticides l i s t ed  i n  Table 2 present unuslual acute o r  long-term hazards t o  the 

people using them, t o  the general public, or to  the natural environment i f  applied 
according t o  t he i r  labels .  

Wi th  regard t o  long - term ef fects,  special precautions shoul J be taken when 
mix ing and loading some of  the authorized fungicides f o r  which EPA has issued 
RPARs (temporarg status given to  some pesticides f o r  which recent data indicate 
that  they may present some hazards t o  humans or the envlronment. Th is  status i s  
meant to st i tnulate research and publ ic debate un t i l  a f ina l  decision i s  made 
regarding the reg is tsra t ion status of such pesticides). Those pesticides include 
Captan, Maneb, Mancozeb and Methyl thiphanate, a l l  of  which are suspected of 
causing tumors and/or genetic changes. Label ins t ruc t ions should be fo l lowed 
par t icu lar ly  close1 y when using these pesticides. 



6- Effect iveness o f  the selected pest-icides f o r  proposed use. 

Among the pest ic ides authorized f o r  use i n  t h i s  pro jec t ,  those selected by 
Mr. J. St-Andre were  not necessari ly selected on the  hasis of t h e i r  e f fec t iveness 
against spec i f i c  pests i n  Ha i t i .  Hostvever, those pest ic ides wh ich  are authorized 
and c i r r rent ly  i n  use w i t h i n  the PVIls, are apparent ly e f f e c t i v e  a t  cont ro l l ing  mos t  
pes t  problems encountered i n  the PVOs' respect ive environments. As pest. 
i den t i f i ca t i on  progresses during !he f i r s t  three years o f  the  LOP, i t  w i l l  become 
possible t o  determine the  need f o r  spec i f i c  pes t ic ide  e f f i cacy  t e s t s  wh ich  may 
then be conducted by the  DAENDR, pest ic ide suppl iers such as ASSA, o r  the PVOs. 
S i ~ c h  test.5 should be sl~pervisecl by !he PMS f rom the umbre l la  NGO. 

7- m p a t i  h i l i t - y o f p e s t i c i d e s ' v v i t h t a r g e t m ! g e t  ecos 

A1 though mammal ian t o x i c i t y  i s  a verg impor tant  c r i t e r i o n  i n  se lec t ing  a 
pa r t i cu la r  pest ic ide f o r  a given use, e f f e c t s  of pest ic ides on honeybees, f ish, 
w i l d l i f e ,  and benef ic ia l  organisms (i.e. i ~ h i c h  may help prevent pest  outbreaks), 
s h l ~ u l d  also be considered. 

Table 4 gives ind ica t ions  on the periods of the day during wh ich  one should 
apply a pa r t i cu la r  pest ic ide i n  order  t o  protect honeybees y h e n  the ta rget  crop i s  
i n  bloom. The same Table also shows tha t  the selected pest ic ides f o r  wh ich  b i r d  
t o x i c i t y  data are avai lable are not  verg tox i c  t o  avian species, w i t h  the  possible 
exception o f  Diazinon wh ich  has an LD50 [ora l )  of 3.5 when tes ted on Mal lard ducks. 

W l  t h  regard t o  f i s h  tox i c i t y ,  many of the proposed pest ic ides  are high1 y 
tox i c  t o  f ish, i n c l l ~ d i n g  mos t  fungicides. Th is  aspect should not, however, pose any 
problem i f  precautions are taken t o  avoid drift. o r  accidental s p i l l s  'in r i v e r s  and 
streams. 

Finally, i n  any w e l l  designed pest  management program, a high p r i o r i t y  i s  
g iven t o  preserving benef ic ia l  organisms such as insec t  p redators  and parasi  t&. 
T h i s  requires the use o f  narrow-spectrum pest ic ides wh ich  are tox i c  t o  onPg 
pa r t i cu la r  taxonomic groups of pests (here, again, key ta rget  pest  species and, if 
possible, t h e i r  p r inc ip le  natura l  enemies m u s t  f i r s t  be properly ident i f ied) .  
Unfortunately, mos t  o f  the  insec t ic ides  authorized f o r  use i n  t h i s  p ro jec t  are 
broadly tox i c  t o  insects.  I t  i s  therefore impera t ive  tha t  measures be taken t o  
reduce the  number o f  pest ic ide appl icat ions t o  a minimum. Such measures include 
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t h e u s e  o f  mon i to r i ng  techniques, ac t ion  thresholds, c ~ ~ l t u r a l  methods, e t c  ..., 
mos t  o f  w h i c h  need ye t  t o  be dewelopped. The PMS of  the  umbre l la  N60 s h o l ~ l d  seek 
co l labora t ion  II~ the  DARNDR i n  developping such met-hods. 

8- Condit ions l ~ n d e r  ?fhich the  pes t ic ides  are t o  be used, inc lud inqc l ima!e  - I- 

f l  ura, f auna , -geography ,hymgy  and so i l s .  -- --- 

The TWAMP area l i e s  between la t i t udes  18.1 and 18.23 N and longi tudes 
73.32 and 74.13 W i n  Ha i t i ' s  Departement du Sud. I t  extends f r o m  the  eastern edge 
of the Cavai l lon catchment  area !o the wes te rn  edge o f  the Les Angla is  catchment.  
The southern slopes o f  the Massif  de l a  Hot te  and o f  the Monts du P lymouth  f o r m  
the  nor thern  boundery o f  the Targeted Watershed. P i c  Macaya, at 2,347 m the  
h ighest  mounta in i n  the region, i s  p a r t  o f  the Massif  de l a  Hotte. The Carr ibean 
Sea f o r m s  the  southern boundary of the Targeted Watershed. 

The dominant  topography of the region i s  very steep slopes at. e levat ions 
l e s s  ?ban 1,000 m. However, e levat ions #+tithin t.he ta rge t  zone reach t o  the  top of 
t he  P i c  Nacaya (2,347 III). Topography accounts for c l l m a t i c  changes w i  t h l n  sho r t  
d is tances and f o r  the general innaccess ib i l i t y  of much o f  the region. 

Ra in fa l l  i n  the Targeted Watershed i s  a func t ion  p r i m a r i l y  o f  e leva t ion  and 
ranges f r o m  1,200 rrlm at the d r i e s t  sea-level zones i n  the soi~t-hwest. o f  t.he 
p r o j e c t  area t o  near ly  4,000 m m  a t  the highest e levat ions o f  the  Massi f  de l a  
Hotte. High-elevat ion areas have only a w i n t e r  dry season and have s u f f i c i e n t  
r a i n f a l l  t o  support. vegetat ive g r o w t h  f o r  the r e s t  o f  the year. I n  low-e levat ion  
areas, r a i n f a l l  f o l l o w s  a bimodal pa t te rn  w i t h  concent-ration of prec ip i ts t - ion i n  
Apri l -May and September-October. 

The s o i l s  o f  the Targeted Watershed are h ighly  weather-ed tr-opical so i l s .  
However, ca. 35% of the s o i l s  are young soils, Mol l iso ls .  These are found a t  l o w e r  
elevations., i n  d rye r  zones and on cslcareorrs parent mater ia ls .  'The h ighlg 
weathered red  t rop i ca l  s o i l s  f o r  wh ich  nu t r i en t  s ta tus  i s  h i  g h l  y o rgan ic -mat te r  
dependent are those described as having 90% of  t h e i r  nu t r i en ts  i n  the  upper 10 c m  
o f  the top  so i l .  Black Mol l i so ls  have a good organic m a t t e r  l eve l  as w e l l  as ac t i ve  
c lay  throughout t h e i r  p r o f i l e  wh ich  gives them a super io r  nu t r i en t  s ta tus  vis-a- 
vis the  r e d  sof ls.  

W i t h  regard t o  f l o r a  and fauna, there are about 5 0 0 0  p lan t  species i n  H a i t i  
bu t  t h e i r  endangered/threatened s ta tus  i s  uncertain. O f  those 5 0 0 0  p lan t  species, 
there are 6 0 0  species o f  fe rns  and 3 0 0  species o f  orchids. Among animals, o f  



p a r t i c u l a r  importance are the 226 s p e d & '  o r  b i r d s n d  the recent1 y discovered 
species o f  mo l luscs  i n  the nat ional  parks. 

9- The ava i l ab i l i  t14 and ef fect iveness o f  o ther  pes t ic ides  o r  non-chemical 
Contro l  met-hods. 

There are c ~ ~ r r e n t l y  several o ther  pest ic ides avai lab le i n  Ha i t i ,  some of 
wh ich  m igh t  be more  e f fec t i ve  a t  cont ro l l ing  the an t ic ipa ted  pes t  problems than 
those wh ich  have been author ized f o r  the p ro jec t .  Among such pest ic ides,  
however, there  are  some wh ich  at-e more pers is ten t  i n  the envi ronment  and/or 
more  tox i c  t o  mammals and t o  11ther non-target organisms than the  proposed 
pest ic ides.  Once the m a j o r  economic pests have been ident i f ied ,  a need f o r  the 
adopt ion o f  some o f  those o ther  avai lab le pest ic ides may, never theless,  ar ise. 

T w o  avai lab le non-chemical contro l  methods have alreadu been discussed i n  
sec t ion  3 o f  t h i s  EA. Some o ther  non-chemical cont ro l  approaches w h i c h  have 0 

high potent ia l  f o r  success i n  ?his  p ro jec t  include: 1 )  the use o f  Bac i l lus  
t h u r i n y i ~ n s i s  a bac ter io log ica l  insec t ic ide  of very lo?t mammal ian t o x i c i t y  wh ich  - -> 
i s  e f fec t i ve  i n  the  cont ro l  o f  var ious lepidopt-erous la rvae i ca te rp i l l a r s j ,  2 )  the 
i n t roduc t i on  o f  paras i tes  and/or predators f o r  the cont ro l  o f  var ious scale i nsec ts  
wh ich  occur i n  Ha i t i ,  3) the in t roduc t ion  o f  predatory m i t e s  f o r  the cont ro l  o f  
i n j u r i o u s  m i t e s  on f r u i t  t rees, and 4) the introdldct ion o f  a cocc ine l l i d  p redator  
for- t he  cont ro l  o f  a p s y l l i d  i nsec t  wh ich  s t tacks  Lel~caens leucocephala, a t r e e  
t h a t  has been recommended f o r  the al ley-cropping technique tha t  w i l l  be used i n  
the  TWAMP. Webb and Webb i 1986) recent ly  repor ted p s y l l i d  damage as being very 
ser ious i n  the Nor thwest  o f  Ha i t i .  Although I d i d  no t  observe many p s y l l i d s  i n  the 
Southwest,  the problem may be expected t o  reach epidemic propor t ions i n  t h i s  
area a t  one point-. 

Leucaena sp. i s  na t i ve  t o  Central  Amer ica where the  p s y l l i d  Heteropsul la  
cubana i s  kept  under check Sy i t s  natura l  enemies. In many of the  count r ies  where 
Leucaena has been introduced, t h i s  psy l l i d  was (acc identa l ly)  in t roduced as w e l l .  
In Hawai i ,  the cocc ine l l id  Curinus coerulus, wh ich  was in t roduced there i n  1922 t o  
cont ro l  t he  coconut mealybug, has become an e f f i c i e n t  predator  o f  the  p s g l l i d  
(NcFadden 198?). I f  the p s y l l i d  species found l n  H a i t i  tu rns  out  t o  be the  same as 
t h a t  found i n  Hawai i ,  in t roduc t ion  o f  C. coerulus l n t o  H a i t i  should ser iously  be 
considered. The PMS of the  umbre l la  NGO i s  expected t o  take the  necessary steps 
t o  determine i f  t he  above opt ions are feasible. 



10- The request ing country 's a b i l i t y t o g u l a t e  o r  cont ro l  the  distr ibut ion,- 
s toraqe use and disposal 11f t.he requested pest ic ides. -.- -1 

The GOH does not  have a pes t ic ide  cont ro l  board nor  does i t  have any l a w  o r  
regulat ion designed t o  cont ro l  the use o f  pest ic ides i n  i t s  country. One such l a w  i s  
apparent ly i n  preparat ion but  the recent  p o l i t i c a l  events i n  H a i t i  have, a t  least- 

temporar i ly ,  in te r rupted f u r t h e r  development o f  t.his l a w .  In any case, the  a b i l i  t-y 
o f  the GOH t o  enforce such a l a w  remains questionable. 

Therefore, i n  the context of the TWAMP, i t  w i l l  be the ro le  o f  the  umbre l la  
NGO t o  v e r i f y  and control  the dist-ribution, storage, use and disposal o f  the 

requested pest ic ides. Th is  should not  pose any problem i n  t.he ear ly  phase o f  the 
p r o j e c t  when, as recommended i n  sect ion 1 1, the handlfny and appl icat ion o f  
pes t ic ides  i s  done by t ra ined PVO technicians only. Control  may become more 
d i f f i c u l t ,  however, i f ,  l a t e r  i n  the LOP, peasants begin applying pest ic ides  

themselves. 

There i s  one p a r t i c l ~ l a r  contro l  issue over wh ich  the umbre l la  NGO mag 
experience d i f f i c u l t y :  The issue o f  label l ing. When a whole bag o r  conta iner  o f  
pes t ic ide  i s  purchased, the product i s  normal ly  properly label led but  not i n  a 
language (usual ly English) wh ich  mos t  Hai t ians can read. When pest ic ides  are 
purchased i n  sma l le r  quanti t ies, they are t rans fered i n t o  paper bags or i n t o  
conta iners which do not have any label a t  a l l .  The salesman may s imp ly  w r i t e  the 
name o f  t.he pest ic ide  on the bag o r  the conta iner  and give verbal inst r l .~ct ions 

r e l a t i v e  t o  the  use o f  the  purchased pest ic ide. Often those bags ye t  r ipped o r  w e t  
and the  i d e n t i f i c a t i o n  disappears. One so lu t ion  t o  t h i s  problem l i e s  i n  the  
product ion o f  s t i cke rs  pr in ted  w i t h  Creole t rans la t ions  o f  the or ig ina l  labels. 
ASSA, a f e r t i l i z e r  company wh ich  w i l l  soon begin d is t r ibu t ing  pest ic ides  i n  Hait i ,  
may be in te res ted  i n  ge t t ing  such s t i cke rs  produced. I t  w i l l  be the r o l e  o f  the 
umbrel la  NGO t o  make arrangements w i t h  the pest ic ide  l j i s t r i b u t c ~ r s  i n  order  t o  
ensure t h a t  pest ic ides purchased by AlD/TWAMP are label led as described above. 

1 1 - Theprov i s ions  made f o r  t ra in ing o f  users and appl icators. 

Since many of the  peasants w i l l  no t  be able t o  a f f o r d  the purchase o f  a 
backpack sprayer, I suggest that, a t  l eas t  i n i t i a l l y ,  pest ic ide appl icat ions f o r  on- 
fa rn i  t r i a l s  be car r ied  out by t ra ined technicians f r o m  the PVOs. UNICQRS 



cur rent ly  employs such a sys tem a1 though i t s  appl icators are not  proper ly  trained. 
Th is  i n s t i t u t i o n  supervises 8 COOPS, each o f  wh ich  i s  d iv ided i n t o  a ce r ta in  
number o f  sect ions k g .  5). A given COOP has a technician who, i n  theory, i s  w e l l  
t ra ined and qua l i f i ed  to  apply pest ic ides. Th is  technic ian t r a i n s  a t  l eas t  one 
person i n  each o f  the sect ions arid t h i s  person appl ies pes t ic ides  on privat-e fa rms  
when such measures appear necessary. 

Adequate t ra in ing  i n  pes t ic ide  appl icat ion/handl ing/di  sposal should be 
provided f o r  a t  l eas t  t w o  technicians i n  each o f  the  f o u r  PVOs. 'These technic ians 
should then be able t o  teach o the r  appl icators the safe handling o f  pest ic ides.  I 
suggest t h a t  advantage be taken o f  the t.wo 1-day courses wh ich  w i l l  be o f fe red by 

a pest management specialist. h i red  by USAID/Hai!i Cooperative Agreement. f o r  
F r u i t  Tree Production. Th is  course w i l l  be o f fe red a t  ORE wh ich  i s  r e l a t i v e l y  near 
DCCH and DRI. Travel  would need t.o be provided f o r  t w o  LlNlCORS t.er,hnicians. 

I f  the decision i s  made, l a t e r  i n  the LOP, t o  t rans fe r  the  responsabi l i ty  of 
applying pest ic ides t o  the farmers, t ra ined PVO technicians shnul d organize 
workshops on proper handling o f  pest ic ides f o r  the peasants. 

12- Theprov is ions  made f o r  moni tor ing t-he use and e f fec t iveness o f  the  
pest ic ides. 

The umbrel la  NGO w i l l  have the  responsabi l i ty  o f  mon i to r ing  the use o f  
pes t ic ides  i n  the TWAMP and ensure t h a t  they are handled co r rec t l g  and safely. 
The PMS, and l a t e r  a US-trained agronamist/entomologist (see the 

Recommendation sect ion 3.3 i n  ?he at-tached report )  o f  the SHAG, w i l l  be 
responsible f o r  rou t ine ly  tak ing  crop samples i n  order t o  conduct pes t ic ide  residue 
analyses. T h i s  w i l l  be par t ic l l la r ty  impor tan t  i n  the case o f  crops exported t o  
fore ign countr ies wh ich  may have spec i f i c  standards regarding pest ic ide  residues. 
Where such residue analysis w i l l  be per formed remains t o  be determined. The 
Un ivers i ty  o f  Miami i s  one poss ib i l i t y .  



Teble 1. L i s t  o f  requested pes t ic ides  and o r i g i n  o f  requests. - - -  . - - - 

PESTICIDE ORIGIN OF REQUEST 

Curnmon name Commercial  name DAI ORE DRI DCCH UNICORS Author  
( i f  d i f f e ren t )  

A ld r i n  
Benonsyl 
Captars 
Csrbaryl  
Chlordane 
Del t ame th r in  
Di sz i  nun 
Di cof o l  
D i ~ l d r i n  
Gl yphosate 
L i  ndane 
Malathion 
Msncazeb 
Msneb 

+ Met i ram 
+ Methyl -  

thiophanste 
Metalaxy 1 
Methomyl 
P i  c lorarn 
T h i  r a m  
Tuxaphene 
T r i  chl o r f  on 

Benlate 

Sevi n 

Deci s 
Basudi n 
Kel thane 

Round-up 
L i  ndagrai n 

Di thane M45 
Manzate 
Mol osse 
Pel t a r  

Ri domi 1 
Lannate 
Tordon 



TaMe-2. EPA registration status and t o x i c i t y  o f  re~quested pesticides. 

PESTICIDE ACTION' EPA REG? L D , ~  W B A ~   SIGNAL^ PROJECT& 
Common name ST ATUS WORD AUTHOR lZ AT ION 

oral !dermal 
mq i'kq 

Aldrin 
Benomy 1 
Captan 
Carbwc~ 1 
Chlordane 
Deltamethrin 
Diarinon 
Dicofol 
Dieldrin 
Gly phosate 
Lindanc 
Malathion 
Mancozeb 
Maneb 
' + Metiram 
' + Methyl- 

thiophanate 
Me talaxy 1 
Hethomy 1 
Picloram 
Thir.m 
Toxaphene 
Trichlorfon 

Warning 
Caution 
Caution 
Caution 
Warning 

Caution 
Caution 

Warning 
Warning 
Caution 
Caution 
Caution 
Caution 
Caution 

Warning 
Danger /Poison 
Caution 
Caution 
Yarning 
Warning 

A = Acwicide, F = Fungicide, H = Herbicide, I = Insecticide, R = Rodenticide. 
C = Cancelled, G = General, R = Restricted. 
Based on technical product unless otherwise indicated. From: Farm Chemical Handbook 1985. 
Meister Publishing Co., Willoughby , Ohio, US A. ' WBA = World Bank Acceptability : if a pesticide i s  in category la or  Ib o f  the WHO Recommended Classification 
o f  Pesticides by Hazard, this pesticide i s  considered iqacceptable. Categories la and Ib include al l  pesticides 
which fa l l  in  the iollowinq toxicity categories : LD9 (rat? oral : solid 5 0  mg 

liquid < 200 mg 
dermal : solid 100 mg 

liquid < 400 mq 
See re f .  cited i n  footnote 3 p. C234 for  classification criteria. 
- : not authorized, + : authorized. 
Usually classified as an insecticide but used as a rodenticide by UNICORS. 
Datum for Methyl thiophanate only. 
Based on 24% liquid formulation. 

* Rabbit instead o f  ra t .  



Table 3. Summary of  pest ic ide m8nagement.in the PVOs 

CATEGORY PVO 
ORE DCCH' UNICORS DR I 

Use of  YES YES YES NO 
C-pesticides 

YES NO NO 

Basis f o r  selection C I P ~  C IP f Haphazard C IP 
o f  pesticides and some CIP 

Safety equipment 
mask YES NO NO 
gloves YES NO NO 
h o t s  NO NO NO 
other Plastic coat NO NO 

Storaae area 

Iden titica tion 
o f  pesticides i n  
storage area 

Disposal 

Use o f  alternative 
pest management 
methods 

Particular 
problems 

Par t iw lar ly  good 
feature 

Cloth mask 
NO 
NO 
NO 

Locked & Safe Locked d Safe Locked but also Locked Q5 Safe 
used as a ware- 
house fo r  grain 

GOOD No pesticide NOT GOOD NOT GOOD 
when visited 

In an outdoor Bags are buried Empty bags are Empty b q s  are 
toilet washed and re-  burnt 

used for seed 
transport 

Seed treatment done Broadcast o f  
on a concrete surfa- pesticides 
ce where many chil- w i th  bare hands 
&en often walk bare 
foot 

Creole guide 
on CIP, pesti- 
cide selection 
and dosaaes 

Use o f  neem Use o f  table NO 
seed extract salt t o  control 

snails 

-- 

I Based un previous use; temporary ban on pesticide use at DCCH. 

2 CJP = Crude Identification o f  Pest. 



Table 4 Tox ic i ty  of  pesticides t o  nun-target organisms. . . - - . - - . . . . . 

PESTICIDE 0 l RDSz F I SH3 

LDS0 (mg/kg) 

Mallard; oral 

A1 dr in 
Benomyl 
Captan 
Carbaryl 
Chlordane 
Del tamethr in 
D i  azi  non 
D i  coicll 
Dieldrin 
GI yphosate 
L i  ndane 
Malathion 
Msncozeb 
Maneb 

I, .. 
I 8  

+ f let i ran 
+ Methyl thiophsnste 

Mets1a:syl 
Methomyl 
P i  c lorsm 
Thi rsm 
Toxsphene 
T r i  chl orfon 

1 1 -A: do not appl i n  blocrm, 1-0: apply only d u r i ~ i  l a te  evenin when B 8 crops i n  bloom, only durinq la te  evening or  ear y morning LY en crops 
i n  bloom, 1-D: a t  any f ime w i t h  reasonable safe t  to  bees. From: 
Handbook f o r  pesticide applicators and pesticide dispensers, 18dJa0. Province of 
B.C., Ministru of environment, Pesticide Contra1 Branch, Victoria, B.C., Canada.. 

2 Same source as that  c i ted i n  footnote 1. 

3 T: highly toxic. 
* Uuail instead of  mal lard duck. 



Pest Management Spec ia l i s t  h i red  f o r  three years: 

Tra in ing  o f  t w o  p lan t  quarant ine spec ia l i s ts  
(DARNDR s t s f  f )  a t  APHIS: 

Residue analyses 
2 0 0  samples a t  $15.00/sample: 

Purchase o f  p ro tec t ive  devices and saf e t y  e'qG@ment: 

Purchase o f  addi t ional  back-pack sprayers (E. 20) 
a t  $75.00/sprayer: 

Tota l :  $ 377,500 

(Ph.D. t ra in ing  f o r  3 DARNDR s t a f f  has alreadg been budgeted). 



ASSESSMENT OF THE NEED FOR PESTlClOE USE llrl THE AC;EUFORESTY OUTREACH 
PROJECT 

lntroductian 

Pr io r  t o  the i n i t i a t i on  of the AOP i n  1981, an IEE prepared by Mr. Wi l l i am 
Sugrue, indicated that  the use of  pesticides i n  CARE and PADF nurseries w o ~ ~ l d  not 
be necessary. Therefore, AID funding of the AOP was approved \vi  t h  the special 
condit ion that pesticides would not be used during the LOP. However, several pest 
problems have since then emerged which require the use of pesticides i n  order t o  
avoid substantial losses due t o  diseases and insect  pests. 

Technicians i n  CARE and PVU nurseries of PADF have taken i t  upon 
themselves t o  i n i t i a t e  pesticide t reatments i n  v iew of  the evergrowlng pest 
problems. The purpose of  th i s  report  i s  t o  analyse pesticide use and pest 
management pract ices i n  CARE and PVO nurseries of  PADF involved i n  the AOP. 

Th is  report  i s  based on a meeting w i t h  Steve Goodwin, pro jec t  coordinator 
f o r  PAOF i n  PAP, v i s i t s  of  t w o  of  the PVO nurseries of  PADF (DCCH and DRI), and a 
meet.iny w i t h  Rick Scott, pro jec t  coordinator f o r  CARE i n  PAP. Because of  a lack 
of t ime, none of the f i ve  CARE nurseries, which are located i n  the NW of Hait i ,  
were v is i ted.  

1 - L is t  af pesticides pflposed f o r  use i n  the AOP. 

Common name Commerci a1 name Users Autl-~orizat ion 
CARE PADF 

Benomyl Benlate X YES 
Captan X X YES 
~ a r b a r y l  Sevi n X X YES 
Chlordane X NO 
Malathion X X YES 
Mancozeb Di thane M45 X YES 
fleneb + Methyl- Pel t a r  X YES 

thiophanate 
T r i  chl or f  on Dipterex X YES 



The reader should r e f e r  t o  the  EA/TWAI+lP f o r  a de ta i led  analys is  o f  these 
pest ic ides.  Chlordane, the only pes t ic ide  no t  author ized f o r  use i n  the  AClP 
because o f  i t s  Cancelled EPA status,  i s  normal ly  used f o r  ant  cont ro l  in  t r e e  
nurser ies.  Cat-bar-yl and Tr ich lo r - f l~n  are t w o  adequate subs t i tu tes .  

2- Use o f  IPM p r i n c i p l e s h y  PADF and CARE. 

PADF produces a nursery manual t i t l e d :  The Smal l  Container Nursery Manual 
f o r  Rootra iner  Fives. T h i s  document, p r in ted  i n  both Creole and English, g ives 
cont ro l  recommendations based on crude c lass i f i ca t i on  n f  pests: damping-off ,  
fungus, c r icke ts ,  ca terp i  1 lars ,  aphids, and ants. Pes t ic ides  recommended are a1 I 
broad-spectrum. The only  non-chemical met-hods recommended are for :  1 ) 
c r icke ts :  hand weeding around the  nursery, and 2) damping-off: reduced wa te r i ng  
and increased vent i la t ion .  However, a t  the  t w o  PVO nurser ies v is i ted ,  the  
technic ians d i d  no t  appear t o  be using the  manual and, when asked whe the r  they 
were  us ing non-chemical methods f o r  pest  contro l ,  they d id  no t  ment ion  the  t w o  
above methods. A t  DCCH, however, they do use neem seed e x t r a c t  f o r  the  
p ro tec t i on  o f  t ree  seedl ings against i nsec t  a t tack  (see EAiTWAMP f o r  a comple te  
d i  sc l~ss ion) .  

W i th  regard t o  CARE nurseries, Rick Sco t t  c l a i m s  t h a t  pest  problems arE not  
too impor tan t  a t  the present t i m e  and that  a l l  pes t  problems are cont ro l led  w i t h  
three broad-spectrum pest ic ides  w h i c h  are re la t i ve ly  sa fe  t o  use (see table).  No 
non-chemical methods are present1 y being used. (The reader should consu l t  the 
EA+TWAMP f o r  more  de ta i l s  on po ten t i a l  a l t e rna t i ve  contro l  methods as some o f  

them a lso  apply t o  the  AIIP:~. 

3- Need f o r  t r a i n i n g o r p e s t i c i d e  ap_plicators 

Based on v i s i t s  a t  the  DCOH and DRI nurseries, the  level  o f  t r a in ing  o f  PADF 
pest ic ide  app l ica tors  appears somewhat l o w  (see sec t ion  2.4 i n  at tached report) .  
It has already been recommended t h a t  t w o  technic ians i n  each o f  DCCH and DRI 
a t tend one of the  t w o  1 -day pes t ic ide  appl icat ion t ra ins ing courses w h i c h  w i l l  be 
o f f e r e d  sho r t l y  by AID/Hai ti Cooperat ive Agreement f o r  F r u i t  T ree Product ion i n  

Camp Per r i n  (see EAITWAMP sec t ion  1 1). PADF includes several o the r  PVO 



nurseries, however, and pes t ic ide  spp-l ieation t ra in ing  should be provided f o r  a t  

l eas t  one technic ian i n  each o f  those nurseries. The pest  management spec ia l i s t  
h i red  f o r  the t ra in ing  course o f fe red  by AID/Hai t i  Cooperstaive Agreement f o r  
F r u i t  T ree  Production, should be reh i red  f o r  a one-day t ra in ing  session i n  PAP. 

Wi th  regard t o  CARE, Rick S c o t t  in fo rmed me  t h a t  only  n u r s e r i  t e c l ~ n i c i a n s  
apply pes t ic ides  i n  the  f i v e  CARE nurser ies and tha t  those technic ians are  t ra ined  
by CARE'S sen ior  fo res ter .  However, s ince I cannot assess the qua l i t y  of t ha t  
t ra in ing,  I suggest t h a t  the  f i v e  CARE nursery technicians a t tend  the one-day 
course o f fe red  i n  PAP for PADF nursery technicians, as mentioned sbocle. 

4- Final  recommendation 

Wi th  the cond i t ion  that :  1 )  Chlordane i s  no t  used by PADF o r  CARE during the  
remain ing p a r t  o f  the LOP, and 2) proper pes t ic ide  app l ica t ion  t ra in ing  i s  provided 
f o r  PADF and CARE nursery technicians, t he  author ized pes t ic ides  are 

recommended f o r  use i n  the AOP. 



One-day pest ic ide t ra in ing course f a r  PADF and CARE nursery 
technicians 

Purchase o f  pro tec t ive  de!tices f o r  all PADF and CARE 
nursery technicians 



APPENDIX 3 

I t i ne ra ry  i n  Washington, D.C. and H a i t i  

Date 
(Ju ly  1986) 

A c t i v i t i e s  

6i'Sun. A i r  t rave l  between Quebec City, Canada, and Washlngtc~n, D.C. 

7iMon. B r ie f i ng  w i t h  Mr. Car ro l l  Col l ier,  crop p ro tec t i on  spec ia l i s t  a t  the 
AIDiST Of f i ce  o f  Agr icu l ture,  and w i t h  Mrs. Marea E. Hatziolos, Deputy 
Environmental O f f i c e r  a t  the AIDiLAC Bureau. 

8 iTue.  A i r  t r ave l  t o  PAP, Ha i t i .  A r r i v a l  a t  15:45. Met w i t h  Mr. James J.  
Ta lbo t  REMSiCARiHaiti and discussed my  i t i n e r a r y  i n  H a i t i  and 
d e t a i l s  regarding my  assignment.  

9iWed. Spent morning a t  the AID Mission i n  PAP t o  organize my  schedule. 
V i s i t e d  t h e i r  li b rs ry  and wen t  through pest  management li te rs tu re  
wh ich  m igh t  be re la ted  t o  Ha i t i .  Spent p a r t  o f  the afternoon a t  the  
DARNDR o f f i c e  o f  p lan t  protect ion,  making f i r s t  contac ts  and 
obta in ing appointments w i t h  Mr. J u l i o  Bartholemy, Mr. Paul Samedy 
and Mr. Guy Hal lman who were  imposs ib le  t o  reach by telephone. Went 
back t o  the  AID Miss ion and read repo r t s  per t inent  t o  my  assignment.  

1 0 iThu .  9:00 Met w i t h  Mr. Phi l ippe Mathieu o f  ASSA, a fe r t i l i zer , lpes t ic ide  

supp l ie r  i n  Bon Repos near PAP. 
1 1 :00 Met w i t h  Mrs. Anne Hauge o f  Agri-Suppl y Co. i n  PAP. 
13:00 Spent some t i m e  a t  the l i b r a r y  af  the  Facul t6 d'Agronamie, 
going t l ~ r o u g h  pes t  management l i t e r a t u r e  re la ted  t o  Ha i t i .  
14:00 Met w i t h  Mr. Ber t rand Deroui l lbre, entomologis t  a t  the  Facul t6 
d'Agronomie, Dami en. 
15:00 Met w i t h  Mr. Guy Hallman, USDA pest  management spec ia l i s t  

-wo rk ing  on a West Indian F r u i t  F ly  quarantlne problem. 



16:00 Met w i t h  Mr. J u l i o  Bartholemy, agronomist  and d i r e c t o r  o f  the . - .  . - - . . . . . 

DARNDR's p lan t  p ro tec t i on  sect ion. 

1 1 /Fr i .  9:30 Met w i t h  Steve Goodwin, AOP coordinatclr f o r  PADF i n  PAP. 
11:00 Met w i t h  Rick Scot t ,  AOP coordinator  f o r  CARE 'in PAP. 
13:00 Returned t o  the  AID Mission and had a d i s c u s s i l ~ n  w i t h  Sean 
Finnigan o f  ORE. Spent the  r e s t  o f  the af ternoon g e t t i n g  organized f o r  
my t r i p  t o  Les Cayes and Chardonniere. 

12 iSat .  Morning: t rave l  led  t o  Les Cayes (ground t ransportat ion) .  
Afternoon: m e t  w i t h  Mr. Gbrard Leger, agrclchemical supp l ie r  f o r  
ASS& i n  Les Cayes. 

13iSun. Morning: read TWAMP's PP d r a f t  and rested.  
Afternoon: read TWAMP's PP d r a f t  and m e t  w i t h  Mr. Amel Chet te r jee  
o f  Winrock Internat ional  (Les Cayes). 

14iMun. Morning: v i s i t e d  the ORE f r u i t  t r e e  nursery a t  Camp Perr in .  Met w i t h  
Sean Finnigan again. 
Afternoon: v i s i t e d  ?he DRI f o r e s t  t r e e  nl l rserg i n  Bergaud and m e t  
w i t h  M t  ke Bannister  o f  PADF. 

15iTue.  Morning: t rave l led  t o  Laborde t o  v i s i t  DCCH f o r e s t  t r e e  nursery bu t  
was  unable t o  meet  the  nursery technician. Worked on EA instead. 
Afternoon: 14:00 Met w i t h  Mr. Jean-Yues Banatd, DARNDR agronomist  
in Les Cayes. 
16:iIb L e f t  f o r  Chardonniere. A r r i ved  there  a t  22:00 

16I'Wed. Morning: t rave l l ed  t o  Les Angla is  and m e t  w i t h  Mr. Jean St-Cyr, 
pres ident  o f  the "Coopkrative Agr ico le  Des Anglais", one o f  8 COOPS 
coordinated by UNICURS. Discussed pes t ic ide  use by the  COOP. 
Afternoon:. t r ave l l ed  t o  Randel t o  v i s i t  another COClP but  was unable 
t o  meet  w i t h  the pes t ic ide  app l ica t ion  technician. Took advantage o f  
being there  t o  v i s i t  a couple o f  peasant farms.  Stayed overnight  I n  

- Chardonniere. 



Morning: t r ave l l ed  back t o  Les Cayes. 
Afternoon: wen t  back t o  OCCH nursery and m e t  w i t h  Mr. G i l be r t  Piard, 

t he  technic ian i n  charge o f  pes t i c i de  appl icat ion.  
1630 L e f t  Les Cayes f o r  PAP. 

Morning: went  t o  t he  A I D  Mission f o r  sho r t  debr ie f ing  and wen t  back 
t o  the Mission's l i b r a r y  t o  look up new references. 
Afternoon: 13:OO Met w i t h  Mrs. Fabienne La tor tue  o f  Darbouco, an 
egro-chemical supp l ie r  i n  PAP. Spent the r e s t  o f  t he  a f te rnoon 
work ing  an €A. 

Worked on EA and CICP repor t .  

Worked on EA and CICP repor t .  

Morning: made a f e w  telephone c a l l s  t o  some of the  people contac ted  
e a r l i e r  t o  ask f u r t h e r  questions. Cal led Car ro l l  C o l l i e r  i n  Washington, 
D.C. 
Afternoon: had a debr ie f ing  session w i t h  Mr. Robert  Wi lson a t  the  A I D  
Mission. 

Typed the EA a t  the  AID Mission. 

Submi t ted  a d r a f t  of the  EA t o  Messrs John L e w i s  and Robert  Wi lson  
a t  the AID Mission. Trave l led  back t o  Canada. 



APPENDIX 4 . - .  - --. -. . 

L i s t  o f  m a j o r  c o n t s c t s  i n  H a i t i  

USAIDIHai t i  (PAP) 

Mr. Jarnes J. T a l  b o t  REMSKAE 
Mr. Rober t  J. W i l son  RDD 
Mr. John L e w i s  RDO 

DARNDR 

Mr. J u l i o  Bsr tho lemy,  ag ronomis t  (PAP) 
Mr. Pairl Samedy, 3. r o n o m i s t  (PAP! S Mr. Jean-Yves Bana d ,  agronorrsist [Les Cayes) 

PADF 

Mr. S teve  Goodwin, AOP coo rd ina to r  (PAP) 
Mr. Mike Bann i s te r  (Les Cayes) 

CARE 

Mr. R ick  Sco t t ,  ADP coo rd ina to r  (PAP! 

Winrock I n te rna t i ona l  

Mr. A m s l  Chat te r jee  (Les Csyes) 

ORE - 

Mr. Sean F i  nnigsn, d i r e c t o r  (Camp P e r r i  n) 

Darbouco, S.A. ( A g r i c u l t u r a l  supply)  

Mrs. Fabienne La to r tue ,  agronomis t  (PAP) 

Agri-Suppl y Co. - --- - 

Mrs. Ann Hsuge, genera l  manager  (PAP) 

A g r i c ~ l t i l r a l  Serv ices  S.A. (ASSA) - 
Mr. Phi  l i p p e  Mathieu, sg ronomis t  (PAP) 

Facul  t e  d'Agronornie, Un i ve rs i  t e  d'Hai ti, Damien 

Mr. Be r t r snd  Derou l l l e res ,  en tomolog is t .  
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