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B. P r o j e c t  Development Team 

1. Ernzs  t F. Gibeon, AFR/DS , A g r i c u l t u r a l  Economist 

2. L. S t a n l e y  Peek, AFR/Ck%, Chief o f  AFR/CWR/AGR 

3. Donald D. Shallow, AFR/CWR, Entomologist ,  A g r i c u l t u r a l  O f f i c e r  

and Team Leade 

C. Gran tee  

AID w i l l  e n t e r  i n t o  a b i l a t e r a l  p r o j e c t  agreement on memorandum of 

agreement w i t h  t h e  governments of e a ~ h ~ p a r t i c i p a t i n g  country  through a  

PASA ar rangenen t  wi th  USDA. Host governments a d m i n i s t e r i n g  agency 

w i l l  be  t k e  a p p r o p r i a t e  m i n i s t r y  o r  depar tment  under which t h e  Na t iona l  

Crop P r o t e c t i ~ n  u n i t  i s  organized.  

D. Grant 

1, P - ~ o ~ i n t  of AID e s s i s t a n c c  (See P a r t  IV and P a r t  VI Table IX) 

2. G r a ~ t e e  Cont r ibu t ion  (See P a r t  IV and P a r t  VI Table I X )  

E. D e s c r i p t i o n  and J u s t i f i c a t i o n  - 
1. P o l j c y  O b j e c t i v e s  i n  t h e  Rura l  S e c t o r  

There  a r e  s i x  g e n e r a l  p o l i c y  o b j e c t i v e s :  

a, I l lcrease  r u r a l  incomes. 

b, Wider r u r a l  income d i s t r i b u t i o n .  

c. :.linimizc dependence on food imports .  

d. I n c r e a s e  expor t s .  

e. Reduce r i s k s  i n  a g r i c u . l t u r e  

f a  Mainta in  and improve t h e  eco  log ica  1 balance.  

The Sahe l  Food Crop P r o t e c t i o n  p r o j e c t  w i l l  h e l p  t o  meet a l l  t h e s e  

o b j e c t i v e s  i n  g e n e r a l ,  bu t  especially a, 'c, and e. Trade-offs 



must be recognized and cho ices  made. Inc reased  r u r a l  e q u i t y ,  f o r  

example, ar a prime e a r l y  o b j e c t i v e ,  r e q u i r e s  t h a t  an  e f f e c t i v e  system 

of farm i a p u t s  be i n s t a l l e d ,  t h a t  farm c r e d i t  be e s t a b l i s h e d ,  t h a t  a  

g r z a t  d e a l  of t r a i n i q g  be a t t empted  and t h a t  a  p r i c e  p o l i c y  be fol lowed 

t h a t  n o t  o n l y  a t t r a c t s  marke tab le  s u r p l u s e s  b u t  a l s o  i n f l u e n c e s  farm 

produc t ion  d e c i s i o n s  a s  wel l .  I f  r a p i d  food s e l f - s u f f i c i e n c y  i s  t o  

be a t t empted  a s  a  primary g o a l ,  p e s t  c o n t r o l  t echnolog ies  w i l l  have t o  

be i n t r o d u c e d  t h a t  g i v e  r a p i d  and h igh  r e t u r n s  t o  investment. What 

must be dzc ided  i s  t h e  optimum mix of f a s t o r s  determining food produc- 

t i o n ,  i n c l u d i n g  i n t e g r a t e d  p e s t  management; 

The p r i n c i p a l  a g r i c u l t u r a l  problem which c o n f r o n t s  t h e  p a r t i c i p a t i n g  

c o u n t r i e s  i s  :hat of s imul taneous ly  i n c r e a s i n g  food product ion and cash 

c rop  product ion.  H i t h e r t o ,  expansion of one meant t h e  c o n t r a c t i o n  of 

t h e  o ther .  I f  y i e l d s  pe r  worker and p e r  u n i t  of c a p i t a l  i n p u t  can be 

inc reased ,  then t h e s e  c o u n t r i e s  can have t h e i r  food and cash  c r o p s ,  too!  

I f  A I D  i s  t o  work i n  thf: r u r a l  s e c t o r  t o  promote food product ion on t h e  

dne hand and e q u i t y  on t h e  o t h e r ,  i t  must seek  t o  develop systems which 

reach  t h e  t a r g e t  gropp and h e l p  provide t echnolog ies  accep tab le  t o  them. 

A n a t i o n a l  food c rop  p r o t e c t i o n  o r g a n i z a t i o n  wi th  c a p a b i l i t y  t o  

c o n t r o l  i n s e c t s  and p l a n t  p e s t s  must come a s  p a r t  of a p p l i e d  and a d a p t i v e  

r e s e a r c h ,  fo l lowed by adequate  e x t e n s i o n  and farmer t r a i n i n g .  A l l  y e a r  

cropping i s  badly  needed both  t o  i n c r e a s e  incomes and make b e t t e r  use  of 

s c a r c e  r e s o u r c e s ;  but more i n t e n s i v e  farming i n c r e a s e s  p e s t  populat ions .  

Such o f f - season  cropoing must i n c l u d e  v a s t l y  improved p e s t  management. 

Hica,  wlicat, m.iii..c, m i  Llet  , sorghum, v c g c t n b l c s  and f r u i t  a r e  a l l  

p 0 b ~ i b i  l i t i e s ,  A t u t a l  c rop  yrugrata  nus st. be wade t lvu i l ab le  t o  f a n n e r s  



i n  a l l  circumstances where major a g r i c u l t u r a l  physical ,  resources  

e x i s t .  This  would represen t  a  cons iderab le  break from the h i s t o r i c  

emphasis on a s i n g l e  crop. 

The p r o j e c t  should s t r i v e  t o  e s t a b l i s h  a  wide v a r i e t y  of t r a i n i n g  

programs, c r i e n t e d  toward fanners  ( focus ing  upon one or  two problems a t  

a  time such a s  p e s t  con t ro l ) ,  ones o r i e n t e d  toward loca l  coopera t ives ,  

ex tens ion  pezsons, loca 1 and regiona 1 admin i s t r a to r s  and, f  ina  l l y ,  

na t iona  1 p i ~ n n e r s .  

Donors could provide a  very u s e f u l  input  . t o  t h e  ex t en t  they were 

prepared t o  p a r t i c i p a t e  i n  t h e  des ign  and performance of appl ied  

research ,  specifics l l y  o r i en t ed  toward t h e  t a r g e t  group of fanners.  

Important w ~ r k  remains t o  be done i n  t he  design and extension of minimum 

paclcagcs sp r . c i f i ca l l y  plirnncd f o r  f n m c r s  undcr (I wide range of a l t e r -  

n a t i v e  circumstances.  Ecological  probiems pursuant t o  tne  ex tens ive  

mono-crcpping of t he  p a s t  decade should be s tud i ed  and s u i t a b l e  plans 

designed t o  reduce environmental po l lu t i on .  

New farm c o n t r o l  methods f o r  p e s t s  should be inves t iga ted .  An 

at tempt  should be made t o  i d e n t i f y  new technologies  which do not  p lace  

g r e a t  demand;; upon cash t o  buy equipment, supp l i e s ,  pe s t i c ides ,  p a r t s ,  

o r  fue l .  Tho widest  poss ib le  a p p l i c a t i o n  of i n s e c t  r e s i s t a n t  v a r i e t i e s  

of food crops and fanning p r a c t i c e s  such a s  e a r l y  p lan t ing  t o  ha rves t  

crops before  p e s t s  emerge would seem t o  be an a r e a  where research  would 

have high e a r l y  pay-offs. 

A I D  would be we l l  advised t o  c a r e f u l l y  cons ider  support ing these  

coun t r i e s  i n  tloing what they view a s  important.  Placing emphasis on the  

p n r t i c u l a r  c o n s t r a i n t s  t h a t  thcse  progrnms a r c  l i k e l y  t o  face  may be a  

most uvc fu i  a c t i v i t y .  These a r c a s  a r e  l i k e l y  t o  be, once again,  t r a i n i n g  
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and management i n  o p e r a t i n g  a  n a t i o n a l  food c r o p  p r o t e c t i o n  a r g a n i z a t i o r ~ ,  

2. L o g i c a l  Framework N a r r a t i v e  Synopsis  

a, Program Goad - To i n c r e a s e  t h e  c a p a c i t y  f o r  domestic a q r i -  
I 

c u l t u r e  p r o d u c t i o n  i n  each p a r t i c i p a t i n g  coun t ry ,  and t o  cor respond ing ly  

reduce  e x i s t i n g  food d e f i c i t s .  

Measures o f  g o a l  acliievement can b e  ob ta ined  by comparing t h e  

amount of f i e l d  and s t o r e d  food c r o p s  l o s s  due t o  p e s t  i n f e s t a t i o n s  i n  

t h e  base  y e a r  d t h  l o s s e s  i n c u r r e d  d u r i n g  succeeding time per iods .  

P rogress  evaluation w i l l  ')e conductcd a t  t h e  end of  each yea r  dur ing  

Phase I ( f o l ~ r  y e a r s )  beg inn ing  one y e a r  a f t e r  approva l  of country  work 

p l a n s  . 
Goal achievement i s  v e r i f i e d  when f i e l d  and s t o r e d  food c rop  

l o s s e s  a r e  i n c r e m e n t a l l y  reduced over  a  g i v e n  t ime period.  Basic  

s t a t i s t i c a l  i n d i c a t o r s  w i l l  be d e r i v e d  from method demonstra t ions  

conducted o:i farm f i e l d  s i t e s  i n  s e l e c t e d  a r e a s  f o r  s e l e c t e d  food c r o p s  

i n  each p a r t i c i p a t i n g  country .  Areas w i l l  be s e l e c t e d  on t h e  b a s i s  of 

a c c e s s  and s e r v i c e a b i l i t y .  Farm u n i t s  w i l l  b e  s e l e c t e d  on t h e  b a s i s  of  

food c rop  produced,  i.e., sorghum, m i l l e t ,  c o r n ,  rice, o t h e r  c e r e a l s ,  

and o t h e r  food c rops .  

Assilmptions inc lude :  Governments f i r s t  p r i o r i t y  t o  a g r i c u l t u r e  

( food c r o p )  p roduc t ion ;  P r i c e  p o l i c i e s  a r e  conducive t o  food c rop  pro- 

duc t ion ;  channe l s  a r e  a v a i l a b l e  t o  move on-farm produc t ion  t o  l o c a l  o r  

major  consilmption c e n t e r s  on d e f i c i t  a r e a s ;  t h a t  p r o t e c t i o n  i n p u t s  a r e  

a v a i l a b l e  a t  p r i c e s  ' a f fo rdab le  t o  l o c a l  farm u n i t s ;  governments c o n t i n u e  

t o  s u p p o r t  p l a n t  p r o t c c t i o n  u n i t s ;  t h a t  c r o p  p r o t c c t i o n  p r a c t i c e s  a r e  

;~tlaptbb l c  and ncccptnb l e  t o  f a r s n r s  ; and t h a t  rnctl~od and dcinonstrotion 



e x e r c i s e s  w i l l  b e  condycted n s  scheduled on r u r a l  farm s i t e s .  

b. P r o j e c t  Purpose:  (1) To s t r e n g t h e n  o r  e s t a b l i s h  t h e  a b i l i t y  

of p l a n t  p r o t e c t i o n  u n i t s  t o  combat p l a n t  p e s t s  w i t h i n  n a t i o n a l  

boundaries,,  w i t h  an a d d i t i o n a l  c a p a c i t y  t o  demonstra te ,  t r a i n ,  and a s s i s t  

l o c a l  f a r n e r p  i n  p e s t  management; (2 )  t o  extend t o  farmern i n f o r -  

mat ion on p e s t  management p r a c t i c e s  which t h e y  w i l l  use  t o  reduce p r e -  and 

post- h a r v e s t  food c rop  l o s s e s .  
. 

P r o j e c t  purpose w i l l  be cons idered  achieved when a  f u l l y  

s t a f f e d ,  equipped, and o p e r a t i n g  p l a n t ' p r o t e c t i o n  u n i t  i s  developed i n  

each p a r t i c i p a t i n g  coun t ry ,  capab le  d i  perEorming loca  1 sma 11-sca lc 

demonstra t inns;  and farmer  f i e l d  s i t e  demonstra t ions  a r e  r e g u l a r l y  

conducted i n  s e l e c t e d  a r e a s .  

The means of v e r i f i c a t i o n  w i l l  be o b t a i n e d  by determining 

t h e  number of ~ e r s o n n e l  t r a i n e d  and a s s i g n e d  t o  c r o p  p r o t e c t i o n  u n i t s  

o r  extensicjr. and a g r i c t i l t u r e  s e r v i c e s 4  t h e  number or' f i e l d  a g e n t s  or 

farmers  t r a i n e d  i n  c rop  p r o t e c t i o n  methods; t h e  number of farmers  o r  

farm groups reached  by e x t e n s i o n  o r  p r o t e c t i o n  u n i t  a g e n t s ;  and t h e  

number of de f ions t ra t ions  conducted a t  on-farm s . i t e s  nssumptions f o r  

a c h i e v i n g  t h i s  purpose i n c l u d e :  t h a t  pe rsonne l  f o r  subsequent ass ign-  

ment t o  c rop  p r o t e c t i o n  u n i t s  w i l l  be a v a i l a b l e  f o r  h i g h e r  l e v e l  academic 

t r a i n i n g  and r r iddle  an'd lower l e v e l  p r a c t i c a l  t r a i n i n g ;  t h a t  o t h e r  

personnel f o r  subsequent  assignment t o  c rop  p r o t e c t i o n  u n i t s ,  ex tens ion  

o r  a g r i c u l t u r e  s e r v i c e  systems w i l l  be a v a i l a b l e  f o r  middle and /or  

lower l e v e l  t r a i n i n g ;  t h a t  farmers  o r  o t h e r  v i l l a g e  personne 1 w i l l  be 

a v a i l a b l e  £0: middle  and /or  lower levc 1 t r a i n i n g ;  t h a t  demonstra t ions  

w i l l  be  conducted and r c v l i c a t e d  bv l n r n e r s  a t  on-farm sites; t h a t  



training eitee and programe will be established; that trained person- 

nel will deviee and implement crop protection training and extension 

coureee; and that farm unite accept euggeeted protection measures. 

c. Froject Outpute - An established and functioning plant 

protection u.~tit in each country with a mobile field service ("fire 

department unite") capable of conducting large scale campaigns or 

field demonstrations; a cadre of personnel from crop protection units, 

extension on agriculture service agencies, and local farm communities, 

trained in the practical application of pest management methodology; 

and that rzgional and international linkages for sharing of research 

results, methodologies, and policies relating to crop protection is 

in place. 

Magnitude of outputs are as follows: at least one African 

counterpart (zin understudy if qualified individual is not available) 

assigned to each country project officer in each participating country; 

a selected number (see logical franiework matrix for each country) of 

personnel trained from each participating country; building/office 

and training facilities required to support training program and house 

participants; and a comprehensive national plan developed for each 

country, identifying principal issues and constraints to be addressed 

by national crop protection units. 

Verification will be determined by periodic assessments 

of each country's plan protection units work plans; examination of 

plant protection Records in each country; AID evaluation of regional 

program; and comparieon planned versus actual plant protection unit's 

staffing patterns. 



Assumption f o r  achieving outputs  a r e  t ha t :  Host 

governmenC:s make a v a i l a b l e  personnel and land required t o  e s t a b l i s h  

and opera te  t r a i n i n g  program; t h a t  personnel t r a ined  w i l l  be assigned 

t o  crop p ro t ec t i on  u n i t s  on extension and f o r  a g r i c u l t u r e  s e rv i ce  

organiza t ions ;  t h a t  na t i ona l  s t a f f s  a s  supplemented by p ro j ec t  

t r a i n i n g  inpu.ts w i l l  be adequate t o  design and conduct p l an t  

p ro tec t ion  programs and exercises. 

d. P ro j ec t  Inputs:  (1) AID w i l l  provide one d i r e c t  h i r e  

pro jec t  managnr; through a PASA arrangement wi th  USDA, th ree  country 

p ro j ec t  o f f i c e r s  i n i t i a l l y ,  and a  P lan t  Pro tec t ion  Regional Training 

Off icer  wfth o t h e r s  t o  be provided a s  the  p r o j e c t  expands t o  o ther  

count r ies ,  (2) adminis t ra t ive  and c l e r i c a l  personnel  a s  required,  

and (3) l o g i s t i c a l  and adminis t ra t ive  support (vehic les ,  equipment, 

suppl ies ,  ma te r i a l )  f o r  t h e  p ro j ec t  manager and s t a f f .  

A I D  w i l l  a l s o  provide higher l e v e l  academic t r a i n i n g  i n  

the  U.S., t h i r d  coun t r i e s ,  o r  i n  p a r t i c i p a t i n g  coun t r i e s  f o r  se lec ted  

pers0nne.L. De~.onstrat ion chemicals,  app l i ca t i on  equipment, blowers, 

sprayer:;, minil~g u n i t s ,  veh i c l e s ,  suppl ies ,  ma te r i a l s ,  consu l t a t i ve  

se rv ices ,  and e t h e r  opera t iona l  support w i l l  a l s o  be provided. 

Host Countries w i l l  provide personnel ,  bu i ld ings  o r  

o f f i c e  spqce, land f o r  t r a i n i n g  and bui ld ing  f a c i l i t i e s ,  opera t iona l  

budget, and required support ive se rv ices .  

OIClffi and OCLALAV w i l l  provide a s s i s t a n c e  i n  combatting 

i n t e r n a t i o n a l  l ocus t  and grasshop;. a t t ack? ,  and i n  teaching 

in sec t  con t ro l  rrethods a t  re, ional  t r a i n i n g  c e n t e r s .  



Other donors are expected t o  a s s i s t  i n  a r e a s  of research  

and teaching. 

See. s e c t i o n  A, Pa r t  I V ,  and.Lonixa1 Framework Matrix 

f o r  each coutltry f o r  scheduling of type and quan t i t y  of pro jec t  

i n p u t s  . 
A more comprehensive implemention plan f o r  each country 

w i l l  be qevcloped no l a t e r  than 120 days a f t e r  country p ro j ec t  

o f f i c e r s  a r r i v e  i n  country. 

Ir,~plementotion and work pldns; hos t  country pro jec t  

agreements; and p r o j e c t  eva lua t ion  pl'ans w i l l  be  used a s  means of 

v e r i f i c a t i o n n  

Assumptions f o r  providing inpu t s  a r e :  P ro j ec t  Manager, 

country p ro j zc t  o f f i c e r s ,  supporting s t a f f ,  and necessary l o g i s t i c a i  

support can be provided on schedule and a t  planned fundinp, l e v e l s .  

Necessary equipment, supp l i e s ,  mat:erials, commodities 

a s  required a r c  provided on schedule. 

Iiost coun t r i e s  provide a s s i s t a n c e ,  personnel ,  l and ,  and 

o the r  support ao planned. 

e .  Regional Aspects of the Sahel Food Crop Pro tec t ion  P r o j e c t -  

There a r e  threz  d i s t i n c t  regional  elements t o  t h i s  p ro j ec t ;  research,  

technica l  se rv ices ,  and a  t r a i n i n g  program. In addi t ion  t o  t h e  above three 

points ,  the  p s r t i c i p a t i n g  count r ies  have s imi l a r  ag r i cu l tu re  problems 

and cons t r a in t s  a s  wel l  a s  s imi l a r  ag r i cu l tu re  goa ls  - increasing 

ag r i cu l tu re  product iv i ty ;  e spec i a l ly  food ~ r o d u c t i o n .  



1. Research - Present ly  no Central  and West African 

count r ies  have an in tegra ted  pes t  management research  program f o r  

food crops. Some have c e r e a l  research e t a t i o n s  loca ted  within t h e i r  

na t iona l  bocndries,  but theae e t a t ions  a r e  mainly components of an 

in t e rna t iona l  organizat ion,  i . e . ,  IRAT, WARDA, JP26, e t c .  Usually 

there  is  nu pes t  con t ro l  element; o r  i f  pes t  r e s i s t a n t  v a r i e t i e s  a r e  

involved, o ther  elements of an integrated pes t  management system, such 

a s  c u l t i v c t i o n  p rac t i ce s  o r  use  of chemicals, a r e  not .  Under t h i s  

project  the  Regional Pro jec t  Manager w i l l  a s s i s t  i n  t he  organizing of 

an in t e r l i nk ing  network focussing on both f i e l d  and s torage  problems 

of pes t  cont ro i .  He w i l l  a l s o  be responsible  f o r  c o l l e c t i n g  and 

d isseminat ing . the  r e s u l t s  of appl icable  previous and cu r ren t  research 

t o  the  pa r t i c ipa t ing  count r ies .  This information w i l l  a l s o  be made 

ava i l ab l e  to o ther  neighboring count r ies  and through the  use of f i e l d  

t r i a l s .  

2 .  Technical Services  - Technical s e rv i ces  w i l l  not only be 

ava i l ab l e  to  the p a r t i c i p a t i n g  count r ies ,  but a l s o  t o  Mali, Niger, 

and Upper Volta. These o the r  Sahel S t a t e s  w i l l  be ab l e  t o  request  t he  

serv ices  of t he  Regional Pro jec t  Manager (entomologist) ,  and l a t e r  the 

Plant  Protect ion Train$ng Spec ia l i s t  and the Stored Crop Protect ion/  

Plant  Pathology Expert s ta t ioned  i n  Dakar. The Country Pro jec t  Off icers  

(Entomologists) w i l l  f i r s t  be ava i l ab l e  t o  the p a r t i c i p a t i n g  count r ies  

(interchangeable among the four  count r ies  f o r  sho r t  per iods)  and then 

t o  other  CWR c ~ u n t r i e s  f o r  aos is tance  i n  t he  o f f i c e r ' s  a r eas  of 

competence, i . e . ,  grasshopper and locus t  con t ro l ;  a e r i a l  appl ica t ion ;  



q u a r a n t i n e  inepection;.phyto-sanitary a c t i v i t i e s ;  fumigat ion of 

i n f e s t e d  s t o r e s ;  poet-harvest  food c rop  p r o t e c t i o n ;  nematology; b i r d  

c o n t r o l ;  r i c e  p e e t e ,  e t c .  The p r o j e c t  h e a d q u a r t e r e ' w i l l  a s s i s t  t h e  

OCLALAV and OICMA r e g i o n a l  o r g a n i z a t i o n s  through t h e  p r o v i s i o n  of 

t echn ic i s t l  s e r v i c e s  upon r e q u e s t ,  and i n  c o l l a b o r a t i o n  wi th  t h e  

above two ~ r g a n i z a t i o n s  and o t h e r  West Afr ican c o u n t r i e s  develop an  

i n t e r n a t i o n a l  survey and r e p o r t i n g  network t o  p r e d i c t  t h e  s i z e  and 

l o c a t i o n  of p e s t  popu la t ions ,  Furthermore, s t r o n g e r  n a t i o n a l  crop 

p r o t e c t i o n  u n i t s  w i l l  enhance t h e  r e g i o n a l  e a r l y  warning system by 

funne l ing  i>formation t o  OICMA and OCLALAV on p e s t  occurances ,  s i z e ,  

and l o c a t i o n ;  whi le  i n  r e t u r n  becomtng i n c r e a s i n g l y  more capable  of 

absorbing and a c t i n g  on recommendations and s t r a t e g i e s  fu rn i shed  by 

OICMA, OCLALAV, and o t h e r  i n t e r n a t i o n a l  o r g a n i z a t i o n s .  

3 .  T r a i n i n g  - Training f o r  a l l  l e v e l s  of personnel  w i l l  

be provided on a  r e g i o n a l  b a a i s .  Two r e g i o n a l  P l a n t  P r o t e c t i o n  

Tra in ing  Centers  a r e  t o  be e e t a b l i s h e d  i n  Senegal and t h e  Cameroon. 

The c e n t e r s  w i l l  be a v a i l a b l e  f i r s t  f o r  p a r t i c i p a n t s  from 

p a r t i c i p a t i n g  c o u n t r i e s ;  secondly o t h e r  Sahel  c o u n t r i e s ;  and t h i r d l y  

o t h e r  CWR c o u n t r i e s .  A I ~  w i l l  suppor t  t h e s e  t r a i n i n g  c e n t e r s  through 

funds f o r  c o n s t r u c t i o n  and f u r n i s h i n g  of d o r m i t o r i e s  (twenty s tuden t  

c a p a c i t y ) ,  o p e r a t i o n s ,  s c h o l a r s h i p s  and per diem funds  i n  each country .  

In  a d d i t i o n ,  t h e  s e r v i c e s  of t h e  Regional P l a n t  P r o t e c t i o n  Tra in ing  

O f f i c e r  w i l l  be  a v a i l a b l e  t o  develop t h e  curr iculum and t r a i n  two 

i n s t r u c t o r s  f o r  each c e n t e r .  There w i l l  be courses  f o r  b a s i c  p l a n t  

p r o t e c t i o n  f i e l d  s e r v i c e  techniques  f o r  f i e l d  a g e n t s  and a  middle 

l e v e l  course  f o r  superv ieore .  



High l e v e l  o r  academic t r a in ing  w i l l  be ava i l ab l e  with AID 

funds where pes t  con t ro l  courses  a r e  ava i l ab l e  i n  African Univers i t ies ,  

France, Canada, o r  the  United S ta t e s .  

I n  summary, the  reg ional  aspec ts  of t he  pro jec t  w i l l  be 

d i rec ted  from o r  through the  A I D  Regional Pro jec t  Manager by interlinlcinp, 

systems f o r  research,  technica l  se rv ices ,  and th ree  educat ional  leve ls .  
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p r o j e c t  t o  beqin i n  FY 75, a n  informal  i n t e r n a t i o n a l  meeting, a t tended 

by donor na t tons  and multi-donor organiza t ions  be organized t o  g e t  a 

consensus c.n what coursqs of a c t i o n  f o r  Sahel pes t  con t ro l  should be 

taken. Thls  meeting was held i n  Washington on December 11 and 12,  197r1, 

and i t  was at tended by f i v e  members of i n t e rna t iona l  organiza t ions  such 

as FAO, O C t A W  end OICMA, s i x  b i l a t e r a l  donor na t ions '  exper t s ,  t en  

p l a n t  p ro t ec t ion  exper t s  from A I D ,  USDA, and the  Universi ty  of C a l i f p r n i a .  

Analysxs of t h e  s i t u a t i o n  and conclusions were made which r e s u l t e d  

i n  two unanimous recormneridntions f o r  t h e  NEAR TERM problem and t h e  LONG- 

TERM REQUIREMENTS f o r  p l an t  pro tec t ion .  It was unanimously agreed " t h a t  

i t  i s  abso lo t e ly  e s s e n t i a l  f o r  each country t o  develop its own 

inst l t . \ r t ionaJ r.apabi3.tty t o  maintain ~ u r v e i l l a n c e  and con t ro l  i t s  

crop pe8ts .  " 

The usua l  rrocedure fo r  i d e n t i f y i n g  a  p ro j ec t  r e s t s  with each A I D  

f i e l d  post.  However because e a r l y  b e l i e f  was t h a t  such a  p ro j ec t  could 

only be considered on a  r eg iona l  b a s i s  and could include up t o  seven 

coun t r i e s  ar.d because CWR f i e l d  pos t s  do not  have the t echn ica l  c a p a b i l i t y  

f o r  designing a  p lan t  pro tec t ion  p r o j e c t ,  the Cent ra l  West Africa Of f i ce  

of t he  Afr ica  bureau was assigned the  t a s k  of preparing the  P ro j ec t  

Iden t iE ica t ion  Document (PID) f o r  the e n t i r e  program. The PID was w r i t t e n  

i n  AID.'W and t ransmit ted a s  a  telegram t o  the s i ~  Sahel coun t r i e s ,  t he  

Cameroon, and the  other  major donors on January 13th, 1975. 

A l l  C\JR f i e l d  pos ts  quickly responded with s t rong  a f f i rma t ive  and 

e n t h u s i a s t i c  r e p l i e s  fo r  such a  p r o j e c t  i n  t h e i r  respec t ive  coun t r i e s  and 

t h e i r  hos t  governments concurrences and reques ts  t o  be included i n  t h e  

f i n a l  p r o j e c t  design. 



p r o j e c t  t o  begin i n  FY 75, an  informal  i n t e r n a t i o n a l  meetlnn. a t tended 

by donor na t ions  and muIt2-donor organiza t ions  be organized t o  g e t  a 

coneensus on w h a t  courses  of a c t i o n  f o r  Sahel  pes t  con t ro l  should be 

taken. This  meeting w8a held i n  Washington on December 11 and 12, 1974, 

and i t  was at tended by f i v e  members of i n t e r n a t i o n a l  ornaniza t ions  such 

as. FAO, O C W V  and OICMA, eix b i l a t e r a l '  donor na t ione t  exper t s ,  t e n  

p l a n t  p ro t ec t ion  exper t s  from AID,  USDA, and t h e  Universi ty  of C a l i f o r n i a .  

Analysis  of t h e  s i t u a t i o n  and conclusions were made which r e s u l t e d  

Sn two unanimous recornendat ions for  t!he NEAR TERM problem and t h e  LONG- 

TERM REQUIREMENTS t o r  p l a n t  pro tec t ion .  I t ' w a s  unanimously agreed "that: 

i t  is  abso lu t e ly  e s s e n t i a l  f o r  each country t o  develop4 its own 

i n a t l t u t i o n a l .  capabi l . i ty  t o  maintain su rve i l l ance  and con t ro l  its' 

crop pebts.' ' 

The usua l  procedure f o r  i d e n t i f y i n g  p ro j ec t  r e s t s  with each AID 

f i e l d  post.  However because e a r l v  b e l i e f  t h a t  such a p r o j e c t  could 

only be considered on g r eg iona l  b a s i s  and could include up t o  seven 

coun t r i e s  and because CWR f i e l d  pos t s  do no t  have t h e  t echn ica l  c a p a b i l i t y  

f o r  designing a p lan t  pro tec t ion  p r o j e c t ,  the  Cent ra l  West Afr ica  Of f i ce  . 

of t h e  Afr ica  Bureau was assigned the  t a s k  of preparing the  Pro jec t  

I d e n t i f i c a t i o n  Document (PID) f o r  t he  e n t i r e  program. The PID was w r i t t e n  

i n  AID!w and t ransmi t ted  3s a telegram t o  t h e  s i r  Sahel count r ies ,  t he  

Cameroon, and t h e  o ther  tqajor donors on January 13th, 1975. 

A l l  CWR k i e l d  pos ts  quickly responded with s t rong  a f f i rma t ive  and 

e n t h u s i a s t i c  r e p l i e s  f o r  such a p r o j e c t  i n  t h e i r  reepec t ive  coun t r i e s  and 

t h e i r  hos t  governments concurrences and reques ts  t o  be included i n  the  

f i n e  1 p r o j e c t  desinn. 



On t h e  b a s i s  of t h e  f i e l d  responses ,  Af r ica  Bureau agreed t o  proceed 

t o  t h e  ne:?t n t e p  and p repare  a  P r o j e c t  Review Paper (PRP). Again, i n s t e a d  

of each CWR f i e l d  p o s t  completing t h e  paper  i n  c o l l a b o r a t i o n  w i t h  t h e  S a h e l  

S t a t e s ,  i t  v a s  prepared i n  Washington. The PRP was f i n a l l y  approved by t h e  

A s s i s t a n t  Admin is t ra to r  f o r  t h e  A f r i c a  Bureau on March 4, 1975, w i t h  t h e  

p r o v i s o  t h a t  a Design Team be s e n t  t o  a l l  seven p o s s i b l e  p a r t i c i p a t i n g  

c o u n t r i e s  t o  c o l l e c t  da ta  necessa ry  t o  proceed t o  t h e  f i n a l  s t a g e  of 

p r e p a r i n g  a P r o j e c t  Paper. Again, i n s t e a d  of having each RDO/CDO w ? i t e  

i t s  own c o u n t r y  PP i n  c l o s e  c o l l a b o r a t i b n  w i t h  t h e  h o s t  governments f o r  

whom t h e  p r o j c c t s  a r e  designed, a  Design Team was organized t o  p r e p a r e  a 

PP f o r  t h e  S a h e l  a r e a s  only. The Design Team included an A g r i c u l t u r a l  

Adviser w i t h  t r a i n i n g  and e r p e r i e n c e  i n  economic entomology, and an A.1.D. 

economist  frcin t h e  Development Support  O f f i c e  of t h e  AKrica B u r e a u .  'i'i~e 

S e n i o r  A g r i c u l t u r e  Advisor f o r  t h e  A I D  O f f i c e  of Cen t ra l  and West Africnil 

A f f a i r s  accon~panied t h e  team t u  P a r l s  f o r  c o ~ ~ s u l t a t l o i ~  wi th  t h e  French 

on t h e  l e v e l  oT t h e i r  p l a n t  p r o t e c t i o n  i n p u t s  i n  t h e  Sahe l  c o u n t r i e s  and 

then  t o  Senegal  f o r  t h e  f i r s t  d i s c u s s i o n s  w i t h  t h e  Senegalese  Government, 

USAID, and OCLRLAV, which has  h e a d q u a r t e r s  i n  Dakar. The A I D  Techn ica l  

A s s i s t a n c e  3ureau A g r i c u l t u r a l  P e s t  Management S p e c i a l i s t ,  who i s  a l s o  

a n  en tomolog is t  and P r o j e c t  Manager f o r  s e v e r a l  p r o j e c t s  i n c l u d i n g  

t h o s e  f o r  t h e  c o n t r o l  of b a t s ,  r a t s ,  b i r d s ,  nematodes, t s e t s e  f l y ,  arrd 

o t h e r  p e s t s  a t t a c k i n g  c rops ,  l i v e s t o c k  and man, met t h e  team i n  Can~eroon 

and p a r t i c i p a t e d  i n  meetings wi th  A I D  and h o s t  country  o f f i c i a l s  t h e r e  

and i n  Chad. 

To t h e  e x t e n t  p o s s i b l e ,  t h e  CWR o f f i c e  has  followed t h e  Planning,  

Rudgeting, Accounting and Report ing (PBAK) system approach i n  o r d e r  t o  



The primary purposq of t h e  f i r s t  Regional In sec t  Control P ro j ec t  as 

i n  t h i s  projec.t., was t o  bu i ld  i n  each na t ion  t h e  c a p a b i l i t v  of combating 

l o c u s t  ou tbreaks  i n  l oca l i zed  a r e a s  be fo re  they could reaoh c u l t i v a t e d  

farm lands .  

The secondary purpose was t o  bu i ld  an  i n s t i t u t i o n a l  o rgan iza t ion  t l ~ n t  

wae capable  of motivat ing farmers through t h e  bu i ld ing  of a f i e l d  

ex tens ion  s a r v i c e  t o  demonstrate t o  farmers  t h e  worthwhile i n s e c t  c o n t r o l  

a c t i v i t i e s  on a l l  crops.  

The project.  was f l e x i b l e  and had from f i v e  t o  twelve p a r t i c i p a t i n g  

na t ions  a t  va r ious  times,, The i r  c a p a b i l i t i e s  f o r  conducting pes t  c o n t r o l  

campaigns were va r i ed  and t o  reach  a s t a g e  of p rof ic iency  i n  pes t  c o n t r o l  



took d i f f e t e n t  per iods  of time f o r  t h e  v a r i o u s  na t ions ,  a s  w i l l  happen 

i n  t h e  Sahel.  

Some na t ions  could use a e r i a l  u n i t s  f o r  applying pes t i c ides  wi th  

a i t c r a f t .  Therefore,  p i l o t  and mechanic t r a i n i n g  schools were establ.is1ied 

i n  seven coun t r i e s  with U.S. a s s i s t a n c e ,  and t h e  na t ions  purchased t h e i r  

own a i r c r a f t  f o r  these  a e r i a l  operat ions.  

A s  a r e u u l t  of t h i s  coordinated i n t e r n a t i o n a l  e f f o r t ,  t he  l o c u s 4  

were eventua l ly  a t tacked  i n  t h e i r  primary breeding groulrds of Ethiopia .  

Swarms escaping from Ethiopia crossed the  Red Sea t o  the Saudi Arabia 

peninsula ,  they bred another generat ion and s c a t t e r e d  a s  f a r  a s  Bangladesh. 

A s  improved techniques of survey, outbreak p red ic t ions ,  and appl ica t ion  

techniques were deve loped ' i t  enabled t h e  coun t r i e s  t o  i n t e n s i f y  e f f o r t s  

i n t o  t h e  previocs ly  inaccess jh le  d e s c r t  l ccua t  prtrnnr:: breeding grounds 

i n  Ethiopia.  The successfu l  conclusion of t h i s  p ro j ec t  i n  1565 t o  reducc 

l o s s e s  from i n ~ e c t  a t t a c k s  and r a i s e  a g r i c u l t u r a l  production through 

mutually b e n e f i c i a l  a c t i v i t i e s  on a reg iona l  b a s i s  is an important examplc 

of what can be accomplished by coordinat ion and co l labora t ion  between 

s i m i l a r l y  a f f l i c t e d  count r ies ,  the  United S t a t e s ,  and o ther  donors and 

reg ional  organiza t ions .  

This  new p r o j e c t  f o r  t h e  Four Snhel coun t r i e s ,  most of which arc a t  

a s t a g e  of dwelopment s imi l a r  t o  t h a t  of t h e  bliddle East coun t r i e s  when 

the  Regional Locust Control p ro j ec t  was i n i t i a t e d ,  i s  based on the samc 



p r i n c i p l e s  bu t  does not, a t  l e a s t  include'  a t  thi.8 t ifie , e s t ab l i sh ing  

individua 1 a e r i a  1 uni t s .  Some a r e i a l  a p p l i c a t i o n  c a p a b i l i t i e s .  w i  11 be 

provided by 3ICMA and OCIALAV t o  Combat nese r t  Locust, African Migratory 

Locust and t h e  Weaver Birds. 

Extension must become organized t o  d e a l  wi th  community ac t ions  when 

these  a r e  necessary,  but  t h e  growers must b e  prepared t o  ca r ry  out  t he  

a c t u a l  p l an t  p ro t ec t ion  themselves. Governments cannot possibly mobil ize 

suf f i c i e n t  men, equipment and ma te r i a l s  t o  p r o t e c t  a l l  f i e l d s  a t  the  tlclc 

optimum f o r  pro2ect ion.  

' , Problems i n  P r i o r  Experience 

A major bot t leneck  o r  "gap" i n  a g r i c u l t u r a l  'crpp . 

pro tec t ion  i e  extension.  The p l an ta t ion  a r e a s , o r  those i n  wliich the  

government Gr c o l o n i a l  had a  vested i n t e r e s t  a s  export comod i t  i e s  

have many of  t he  anclwerg. An important concern is t o  motivate the  small  

or  peasant farmers who are  l iv ing  on a  subsis tence Basis. Extension i s  

an impo;tant, l i n k  i n  t h e  improvement of peasant a g r i c u l t u r e .  The l a r g e r  

grower b e n e f l t s  most from commercial crop p l an t  p ro t cc t ion .  Under the  

Insec t  Control p r o j e c t  t h a t  the U.S. sponsored i n  t h e  Middle 

EasG s e r v i c e s  become equal ly  a v a i l a b l e  t o  t h ~ z  small  farmer. Growers m u s t  

be educated t o  zecognize s igns  and symptomB of p c ~ t  damage, become aware 

of t h e  l o s s e s  being caused, and be taught means of dea l ing  with pes t s .  

This  educa t iona l  work should be Lhe most important work of the  extensiorr 

se rv ice .  

C r i t i c s  of t h i s  view would agrce t h a t  i t  docs l i t t l e  good t o  p ro t ec t  
l 

one f i c l d  from p e s t s  i f  i~eigliboring f i c l d e  a re  l e f t  unprotccted, and f o r  

t h i o  reason Govcrnmcnt m u s t  s top  i n  and c a r r y  out  p lan t  pro tec t ion  i t s e l f .  

For sos~c pcots  community ac t ion  i o  nccessory. For o thcro ,  R U C ~  no stem 

borcro of r i c e ,  oorghum and m i l l a t ,  i nd iv idua l  p lan t ingo  can bc properly 

protected regnr<'loos of tho cxietcnce of adjncent  unprotected f i o l d s .  



CRITERIA FOR - (30UNTRIES SELECTED M PARTICIPATE IN THIS PROJECT 

A primary o b j e c t i v e  of t h e  f i e l d  t r i p  was t o  determine which c o u n t r i e s  

would be s e l e c t e d  f o r  p a r t i c p a t i o n  i n  t h e  S a h e l  Food Crop P r o t e c t i o n  

p r o j e c t .  A I D ' S  f i n a n c i a l  ~ n d  t e c h n i c a l  i n p u t  c o n s t r a i n t s ;  h o s t  coun t ry  

c a p a b i l i t y  t o  p rov ide  o p e r a t i o n a l  and budge ta ry  suppor t ,  manpower needs,  

and conuniment t o  improvements i n  food p roduc t ion ;  and t h e  l e v e l  and 

p o s s i b i l i t y  of o t h e r  dovor suppor t  i n  t h e  a r e a  of food c rop  p r o t e c t i o n  

were a l l  t a k e n  i n t o  c a r e f u l  cons idera t ion .  Although t h e  p r o j e c t  is., 

needed i n  a l l  c o u n t r i e s  of t h e  Sahel.  The major  f a c t o r  i n  t h e  

s e l e c t i o n  of t h e  Cameroon, Chad, Mauri tania .  and Senegal  was t h e  lack 

of o t h e r  dollor a c t i v f t i e s  i n  t h e s e  c o u n t r i e $  i n  t h e  p r o t e c t i o n  of food 

crops.  .The Canadian development a s s i s t a n c e  agency (CIDA) has  u n d e r ~ n k e n  

t h e  c r e a t i o n  and b u i l d i n g  of a  food c rop  p r o t e c t i o n  u n i t  i n  Niger,  

smcunting t c  $3 m i l l i o n  i n  t h e  f i r s t  phase and $3 m i l l i o n  nddit!o~?z? 5:: 

t h e  secbnd. The Government of Niger has  committed $2  m i l l i o n  and 

a n o t h e r  $700,G00 i n  l o c a l  cur rency  f o r  t h e  F'Y 1975 budget. It i s  n c t  

l i k e l y  t h a t  chey cou ld  suppor t  o r  absorb  a n o t h e r  p r o j e c t  i n  p l a n t  

p r o t e c t i o n .  The Niamey p r o j e c t  h a s  been i n  e x i s t e n c e  f o r  about Eive 

y e a r s ,  and i s  r a p i d l y  approaching t h e  p o i n t  wherein t h e  Niger icn counter--  

p a r t s  w i l l  be a b l e  t o  o p e r a t e  and m a i n t a i n  equipment and s u p p l i e s ,  and 

s e r v i c e  t h e  mpjor food p roduc t ion  a r e a s *  The major weak p o i n t  i n  t h e  

p r o j e c t  i s  t h e  lack of an e f f e c t i v e  and f u n c t i o n i n g  ex tens ion  organ t o  

reach  and edvcatt! t h e  s m a l l  f anners ,  who grow most of t h e  food c rops ,  

i n  simplc p r o t e c t i o n  p r a c t i c e s .  CIDA i s  now i n  t h e  p rocess  of designing 

n s i m i l a r  p r o j e c t  f o r  Upper Vol t s ,  and has  r e c e i v e d  a n  o f f i c i a l  r e q u e s t  

from t l ~ c  Nalinn Covcrnmcnt t o  implcmcnt a  canperab lc  p r o j e c t  i n  b la l i ,  

Civcn t h o  o x t o n t  of a c t u a l  r n d  p l rnned  CIUA a s s i e t r n c e  i n  Niger,  



Upper Vol ta  a ;~d Mali ,  and those  c o u n t r i e s  capabilities t o  'absorb  more 

p r o j e c t s ,  and A I D ' S  f  i n a n c i i ~ l ,  t e c h n i c a l ,  and a d m i n i s t r a t i v e  c o n s t r a i n t s ;  

(Agency p r o b a b i l i t y  of implementing and p rov id ing  t h e  n e c e s s a r y  and 

a p p r o p r i a t e  i n ~ u t s  on a  t i m e l y  b a s i s  f o r  seven c o u n t r i e s ,  a s  opposed t o  

f o u r  o r  t h r e e )  t h e  team F e l t  t h a t  O E  t h e  seven c o u n t r i e s  s t u d i e d ,  Camesoort, 

Chad, Maur i t an ia  2nd Senegal  were t h e  l o g i c a l  f i r s t  choices .  Senegal  ilntl 

Cameroon o f f e r  t 5 e  g r e a t e r  p o t e n t i a l  i n  a b s o r p t i v e  c a p a c i t y ,  a v a i l a b i l i t y  

of manpower needs ,  and f a c i l i t i e s  For i n c o u n t r y  t r a i n i n g  r e q ~ i r e m e n t s ; " ~  

w i t h  Chad and Maur i t an ia  demonstra t ing a  l e s s e r  p o t e n t i a l  i n  the  a r e a s  

i n d i c a t e d  above. O f f i c i a l s  i n  a l l  four ,  aountr,ies expressed  a  h igh degree 

of enthusiasm a ~ d  i n t e r e s t  i n  t h e  p r o j e c t  proposal .  The Senegalese  and 

Cameroonian o E f i c i a l s  a r e  p reTared  t o  i d e n t i f y  t r a i n i n g  c a n d i d a t e s  and 

l o c a t c  i n c o u n t r y  t r a i n i n g  facilities a s  soon n s  p o s s i b l e  o f t e r  c o ~ p l c t i c n  

of  p r o j e c t  agreement. I t  a p p e a r s  t h a t  Maur i t an ia  and Ghad (whose 1.owcr 
ha 

l eve  1 t r a i n i n g  raqu i rements  w i  11 be f  i 1 led  i n  Senege 1 and!or t?ameroon! 

cou ld  n o t  a t  t h i s  t ime i d e n t i f y  and malce a v a i l a b l e  q u a l i f i e d  candidatcc, 
a s  

f o r  longer-term, h i g h e r  l e v e l  t r a i n i n g  b u t  w i l l  do s o l e a r l y  a s  p o s s i b l e .  I n  I-hc 

meantime thcy  w i  11 r e c r u i t  and make a v a i  l a b l e  c a n d i d a t e s  f o r  lower levc  I 

t r a i n i n g  i n  s imple  c rop  p r o t e c t i o n  p r a c t i c e s ,  and o p e r a t i o n  and m a i n t e n a t ~ ~ c  

of p e s t i c i d e  app1.i:ation equipment and machinery. I n  a d d i t i o n ,  the  Cllicf's 

of t h e  S c ~ l c ~ n l  arid Camcroon Crop P r o t c c t i c n  U n i t s ,  a s  w e l l  a s  t h e  D i r c c t o r  

of A g r i c u l t r ~ r e  E e r v i c e s  and t h e  Cabinet  f o r  R u r a l  Development i n  Senega l ;  

and t h e  D i r c c t o r  of A g r i c u l t u r e  S e r v i c e  i n  Cameroon, p r o j e c t e d  a  g r e a t e r  

d e f i n i t i v e n e s s  i n  t h e i r  a b i l i t y  t o  provide  l o c a l  r e s o u r c e  suppor t  

( a d m i n i s t r a t i v e  und r e g u l a t o r y ;  p h y s i c a l  t r a i n i n g  f a c i  l i t i e e ;  and 



manpower rr?qu.lrements) and i n  t h e i r  commitment t o  increas ing  productivit)!  

i n  the  £003 crop s e c t o r .  The Senegalese and Cameroonian a u t h o r i t i e s  a l s o  

appeared t o  have a c l e a r e r  understanding oZ t h e  scope and magnitude of 

t he  proposal,  t he  va lue  of intended outputs ,  and t h e  appropriateness  of 

t h e  p ro j ec t  I n  a t t a i n i n g  inc reases  i n  food production. 

b, Other Donor Assis tance - 
Every e f f o r t  has  been made ' to confer ,co l labora te  and coordinate  with 

o the r  doncra a c t i v i t i e s ; e v e n  before  t he  conception of t h i s  p ro j ec t .  Thc 

M u l t i - D i s c i ~ l i n a r y  Study Team f o r  Crop Pro tec t ion  went t o  Senegal, Nigcr ,  
1 

Mali, Ghana, Niger ia ,  Kenya, Tanzania and Eth iopia ,  during October and 

September o f  1972 and held technica l  .discusdions wi th  heads of research 

organiza t ions  respons ib le  f o r  research and con t ro l  work i n  the  Sahcl.  

These included the  U.K. through COPRA, France through INRAT, O.A.U.,  

I.I.T.A. ICIPE, WARDA, OCLALAV, OIC1IA, FED, and o the r s .  The "History an3 

Deve1opm;nt of t h e  ~ r o j e c t "  s ec t ion  of t h i s  paper expla in  t h a t  one of chc 

main reasons t h e  "Sahel Crop Pes t  Management Conference'' was convened i n  

December 1974, was t o  bu i ld  communications between a l l  donors t o  prevent 

"overlap" of a c t i v i t i e s .  

The French Ministry of Cbooperation o f f i c i a l s  discussed the  Pest  Controi 
a t  the  zbove and 

pro jec t  /,neetings wi th  A I D ,  i n  Washington,/ a t  t h e  Technical Assistance 

P ro jec t s  meetings i n  January 1975. 

This  was followed by another  meeting i n  Washington i n  February of 

1975 with the  o f f i c i a l s  of Canadian I n t e r n a t i o n a l  Development Assistance 

(CIDA) t o  diuc:uss co l l abo ra t ion  on the  Medium and Long-Term Sahel Food 

Crop Protect lol l  P ro j ec t s .  A t  t h a t  time A I D  asked f o r  r ec ip roca l  

ccordinat ion from CIDA and requested t h e i r  a s s i s t a n c e  i n  e s t ab l i sh ing  

l i a i s o n  with pas t  research  and con t ro l  p r o j e c t s  conducted by them i n  

Upper Volta and Niger. 



On March 6th and 7 t h ,  1975 t h e  P r o j e c t  Design Team, on i ts  way t o  

t h e  Sahe l ,  met i n  P a r i s  w i t h  M i n i s t r y  of Cooperat ion o f f i c i a l s  who a r e  

r e s p o n s i b l e  f o r  t h e  francophone c o u n t r i e s '  p l a n t  p r o t e c t i o n  r e s e a r c h  a. 

c o n t r o l  p r o j e c t s  i n  A f r i c a .  

The U.S. h a s  assumed t h e  lead i n  i n i t i a t i n g  c ~ o r d i n a t i o n ~ w i t h  ot:ll(?r 

donors f o r  medium and long range p l a n t  p r o t e c t i o n  p r o j e c t s .  The O f f i c c  

of Sahe l  R e l i e f  Opera t ions  (OSRO )was given l e a d e r s h i p  £ o r  s h o r t  term 

emergency i n s e c t  c o n t r o l  p r o j e c t s  d u r i n g  1974 when s e r i o u s  i n v a s i o ~ ~ s  i l l  

Sahe l  Counis ies  by g rasshoppers  and army worms occur red .  OSRO funds  wcrc 

provided froin s e v e r a l  n a t i o n s  and much of t h e i r  e f f o r t  h a s  i n i t i a t e d  l.c\~ryl!; 
which 

of a s s i s t a n c e  f o r  r q c i p i e n t s b e r e  f i n a l l y  determined i n  A p r i l  1975 aftill: 

a s e r i e s  of meetings i n  Washington, Dakar, and Rome. The 'donat ion of 

s u p p l i e s  equipr.~ent and o p e r a t i n g  expenses has  c r e a t e d  awareness of t h c  

p e s t  problems !n t h e  i n d i v i d u a l  c o u n t r i e s .  It h a s  a l s o  emphasised t h e  

n e c e s s i t y  of c o l l a b o r a t i n g  between a l l  donor and r e c i p i e n t  s t a t e s  f o r  

~ a h h  Food Crop P r o t e c t i o n .  

O f f i c e  o f  Sahe l  R e l i e f  Operat ions  (OSRO) 

During t h e  l a t e r  moilths of 1974 OSRO c o n t r i b u t e d  $100,000 f o r  

p e s t i c i d e s  t o  combat g rasshoppers  i n  a r e a s  of t h o s e  Sahe l  c o u n t r i e s  which 

p l a n t  " r i v e r  r e c e s s i o n  c r o p s  .It 



I n  1975 CSKO hag q d e  g r a n t s  t o t a l l i n g  $4,000,000: 

Pee t i c ides  $2,580,000 

Vebicles  820,000 

Equipment 150,000 

Operation Budget Support 200,000 

Aer i a l  Sprayin4 190,000 

Coat ingency 260,000 

$.4,000,000 

These funds were d iv ided  between seven.Sahe1 c o u n t r i e s  including 

Gambia. The vehic:les, equipment and any p e s t i c i d e s  remaining a f t e r  t h c  

1975 c o n t r o l  campaign w i l l  be a welcome add i t i on  t o  t h e  Sahel countries 

medium-term food crop p r o t e c t i o n  campaign's. It is s i g n i f i c a n t  t h a t  

t h e s e  funds a r e  t o  be used only t o  c o n t r o l  i n s e c t s  on food crops.  

In  add i t i on ,  t h e  United Nations Energy Urganizat ion g r a i ~ t e d  Chad 

$400,000 f o r  y s t i c i d e s  and $1,900,000 f o r  f e r t i l i z e r  s o l e l y  f o r  co t ton  

production. 

Depending upan r a i n f a l l  during the  1975 Sahel  Food Crop year ,  i t  

i s  planned t o  disband OSRO. Each country has o r  i s  going t o  e s t a b l i s h  

and fund a p l a n t  p ro t ec t i on  organiza t ion  t o  reduce food crop losses  from 

i n s e c t s .  

France 

French a c t i v i t i e s  f o r  'crop Pro tec t ion  a r e  concerned pr imar i ly  with 

research  and c o n t r o l  on c o m e r c i a l  crop pes t s ,  They have e s t ab l i shed  and 

supported For many years  r e sea rch  c e n t e r s  f o r  s p e c i f i c  c o m e r c i a l  crops 

such a s  co t ton ,  co f f ee ,  cocoa, and f r u i t s .  There i s  a network of F i f teen  

IRAT research  s t a t i o n s  i n  Francophone coun t r i e s  of Afr ica  se rv iced  by t en  



p r o t e c t i o n  s p e c i a l i s t s .  A team of  f o u r  g rasshopper  s p e c i a l i s t s  ar r ivccl  

i n  A p r i l  1975 t o  work f o r  f o u r  y e a r s  i n  Niger and Upper Vol ta .  They w i l l  

do r e s e a r c h  on survey and p r e d i c t i o n  sys tems f o r  g rasshoppers  popu la t ion  

f o r e c a s t s .  The French s o m e ~ i m e s  t r a i n  coun t ry  naLiona l s  t o  e v e n t u a l l y  
s i n c e  

man the p e s t  c o n t r o l  r e s e a r c h  c e n t e r s ,  b u t /  :most work has  been UII 

c m e r c i a  1 c r o p  n o  r e s e a r c h  en tomolog i s t s  f o r  food c r o p s  a r e  ava i  lalj It!. 

ORSTOM, a  French group f o r  conduc t ing  r e s e a r c h  overseas  h a s  been 

h e a v i l y  f inanced  f o r  r e s e a r c h  on c m e r c i a  1 crops .  

REGIONAL PEST CONTROL ORGAN1 ZATIONS 

The French were i n s t r u m e n t a l  i n  e s t a b l i s h i n g  OCLALAV i n  1961 f o r  1:ilic 

Francophone s t a t e s  of A f r i c a  and a l s o  c o n t r i b u t e d  funds  Zar ccluip~ac~ic,  

p e s t i c i d e s ,  and o p e r a t i o n a l  expenses  s i n c e  then.  OICElA was foulidcd i o  

1852 by Belglum, France,  iind t h e  1J.K. f o r  2n ~ o i . ~ n t r i ~ s .  

'I'nese cwo reg ione  i p i anc  yrocecciori  org&ll i zd ~ i u n u  irnplcrncnt sir L - 
+ 

v e i l l a n c e  i n  t h e i r  a r e a s  ~f o p e r a t i o n  and p a r t i c u l a r l y  j i ~  nl . t%nl ;  

n o t  normal ly  covered by n a t i o n a l  s e r v i c e s .  Thcy maintnf n  opcrrrl ion;ll 

b a s e s  and s t o c k s  of i n s e c t i c i d e s ,  f u e l  and c o n t r o l  equipment. 'I'llcy 1 1  ' I ( . ,  

t a k e  c o n t r o l  of any  i n f e s t a t i o n s  d i scovered  d i r e c t l y  by tllcrn nll(l o f  .:rl:v 

o t h e r s  where t h e l r  h e l p  is  reques ted  by t h c  countries' n n t i o ~ l ; ~ l  < ; c ~ l . v i (  1 

They a t t e m p t  c e n t r a l i z a t i o n  and p roccsa ing  of jnformnt ion and f I . ~ I . !  t i i 

prov ide  a  ser!xs o f  f o r e c a s t s  and i r ~ f o r m a t i o i ~  011 a c r j d i n l  i ~ ~ f t * : * ~ i ~ t  1 ( 3 1 1 : ~ ,  

r e c o g n i t i o n  of d i f f e r e n t  s p e c i e s  and on assessment of i r l f  ut i tnt  ion!; l j o i  1 1  

i n  t h e i r  own a r c o  of o p e r a t i o n  and i n  c o u n t r i e s  w i t h  n n t i o n o l  ttanmn, 

Some i n - s e r v i c e  t r n i n i n g  i s  provided.  

T h i s  r e g i o n a l  o r g a n i z a t i o n  hue t h c  primary r c s p o n o i t i l i t y  Car r r ~ ~ r t r f i f  

of t h e  d e s e r t  l o c u s t  nnd t h e  vcnver  b i r d e .  OCLIIAV a e r a t e  t o t a  l over ! I .  5 

m i l l i o n ,  I t   ha^ many o p c r a t i o n a  l bosos and aqt~ipmant  t l~ roughout  atlc.  'inlrn 1 
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The pledges f o r  n ine  yeare amount t o  almost 867 mi l l i on  CFA 

($4,127,000) of which over 690 m i l l i o n  ($3,287,000) has not  been paid! 

Un:oao membe? nat ions make t h e i r  pledges good, t h i s  t r u l y  r e g i o n a l  

oreoniznt  :on t r l i l l  bacome defunct. 

Organisn i ion ~nterr iabional .  s u r  l e  Criquet  Migrateur Af r i c a i h  (OICFIA) 

This  rcg'onal organizat ion has t h e  r e s p o n s i b i l i t y  t o  monitor and t o  

mount cnmpnigns i n  20 member coun t r i e s  aga ins t  the  African r n i g r a t o r ~ ~ .  

l o c u s t .  I n  ttic Sudano-Sahelian zone i t  coordinates  i ts a c t i v i t i e s  wit11 

thou(* of O Z L U V .  The two organiza t ions  can use  t h e i r  equipment, pesticicic 

euppl ics  nvd personnel i n  emergency grasshopper con t ro l  i f  they a r e  no t  

c n ~ n y , ~ d  ngiiinst t he  locus t s ;  however, s i n c e  OICMA i s  a l s o  s h o r t  funded 

t h e  c o r n l ) f ~ l c d  rcsourccs a r e  inadequate t o  meet needs. The 

nclrni n f r.t rit t l v c  h c a d q u a r t a r ~  f o r  OTCMA is  Bamako, Mali. The p r i n c i p a l  

rcucnrch nnfl :ontrol bnec i s  loca ted  a t  Kara, M a l i ,  approximately 400 

kilomcbt p r s  ~ ~ o r t ' l c a s t  of Bamako. A s a t e l l i t e  base i s  being e s t a b l i s h e d  

at: H;iiclu);ulr, Nigcria,  with a  secondary base a t  Garoua, Cameroon. They 

Ilclv(* 1l:isctq oC over $1,500,000 but  have an annual shor tage  f o r  

oparilt inl; cos to ,  

Encl~ culrrtry v i s i t e d  was not  s a t i s f i e d  with the serv ices  they received 

from OlCMA n ~ d  OCLALCV and many were planning t o  discont inue cont r ibu t ions .  

9'tw Frc11c11, tllc Porio meeting, indicated an unwillingness t o  f u r t h e r  

at~plbort  r l ~ c *  oreanfzntione f i n a n c i a l l y  because of t h e i r  i n a b i l i t r  t n  move 

r q t r  1 ~ ~ V I I  t r111l1  s t ~ p p l  i ce  and cf f e c t i v e l y  conduct a  campaign aga ins t  grasshoppers 

n:~il 0:1161. lnr~cctn beuidce the  Deeert Locuet o r  t he  Weaver Birds.  A study of 

tttuwa tut, c ) r ~ a r l z n t i o n e  wae made by a  USDA team of exper t s  i n  Ju ly ,  August and 



September of i974 and recomnendations were made f o r  i m ~ r o v i n g  t h i s  

opera t ion  by more cont r ibu t ions  f o r  rep lac ing  worn our v e h i c l e s  and 

equipment and developing improved techniques. 

5. Food and Agricul ture  Organizat ion (FAO) - West Afr ica P l an t  
Pro tec t ion  A c t i v i t i e s  

Countr ies  
Covered Headquarters P a r t i c u l a r s  Experts  

OCLALAV Dakar, Desert  l o c u s t  research  1 Dese t t  l o c u s t  o f f 4  c:cr 
member c o u n t r i e s  Senegal 

Senegal Dakar H o r t i c u l t u r e  development 1 P l a n t  pa thol5pgj.s l: 

Upper Volta Cotton phyl lodis  1 Entomologist 

OICMA member Bamako .and Research of African 1 Pro j  e c t  Manager 
coun t r i e s  Kara Macina, migratory l o c u s t  L I n s e c t  e c o l o g i s t  

Mali L Plan t  eco log i s t  
Part-time meteoro lcg i ; t  

OCLALAV member Dakar Grain e a t i n g  b i rd  1 Pro jec t  Manager 
countrl.ea and c o n t r o l  1 ~ ~ i ! ~ ~ ~ l  n ,cc log i sc  
Sudan 1 B i r d  con t ro l  s p e c i a i i s t  

OCLALAV Najamena, r a i n  e a t i n g  b i r d  1 Pro:,ect Managcs 
member coun t r i e s  Chad o n t r o l  1 Anir?al. ecn1ogi.r-t 

1 Bird con t ro l  s p e c i z l i s t  

I n  add i t i on ,  a t r a i n i n g  cpurse i n  Crop Pes t s  and Desert  Locusts 

j o i n t l y  sponsored with OCLALAV a s  mentioned above was held i n  Dakar 

beginning 17 February 1975 f o r  a period of 5 weeks. A s imi l a r  course 

was held i n  1974 i n  Nairobi f o r  English-speaking coun t r i e s  of Afr ica 

The above-mentioned course f o r  t h e  French-speaking West Afr ican coun t r i e s  

w i l l  be repezted i n  1976 and 1977. 

6. The West African Rice Development Association (IJARDA), wi th  headquarters  

i n  ~ o n r o v i a A ~ i b e r i a ,  has  included crop p ro t ec t ion  research  i n  i ts program 

t o  inc rease  r i c e  production i n  1 3  West Afrscan count r ies .  

7, _Canada. CII)!\. has e s t ab l i shed  and funded a large,  Food crop pro tec t ion  

and p l an t  quar r r~ t i l l c  program i n  N i ~ e r .  A team i s  nbw i n  Upper Volta 

designing the  sainc type and s i z e  p ro j ec t ,  They have been requested t o  

o s t ab l i s l l  t h e  same type of p r o j e c t  f o r  pro tec t ion  of c e r e a l  in' bidli. 

Tllesc programs a r e  degcribed i n  d e t a i l  i n  o ther  s ec t ions  of t h i s  papcr and 



exp la in  why t h e  th ree  coun t r i e s  were not  recommended by the  Design Team 

t o  be i n c l ~ * d e d  i n  the A I D  Food Crop Pro tec t ion  Project.  

8. United Kingdom, COPR of ODM has been working c lose ly  with t h e  r eg iona l  

l ocus t  organiza t ions  and has o the r  p ro j eo t s  on b i rds ,  grasshoppers and 

t e rmi t e s  i n  A f r i c a  such a s  the  one a t  t he  Universi ty  of Ibadan. 

9. United States-. 

I n  recent  years ,  a s s i s t ance  has  been l imited t o  the  grasshopper out-. 

breaks, throalgh donations t o  OSROm Some food crop production p ro j ec t s  111~(: 
' 5  

t h e  Cerea ls  Production P ro jec t  i n 'N ige r  and the Seed Pro jec t '  i n  t he  Camc.~:oos. 

have included crgp pro tec t ion  a c t i v i t i e s  by developing r e s i s t a n t  var ic t ic : ; ,  

farmer f o r  increas ing  production t h a t  includes in t eg ra t ed  pc s t  

management, and t r a i n i n g  extension personnel  i n  i n s e c t  c e n t r a l  t echniq t~cs  

The U.S. has  bcen supporting f o r  s e v e r a l  years  t he  WARDA p ro j ec t  f o r  

i nc reas ing  r i c e  ~ r o d u c t i o n  i n  West Afr ica.  Research f o r  i n t eg ra t ed  pest  

managemeqt systems i s  an i n t e g r a l  p a r t  of t h e  p ro j ec t  and r e s u l t s  a r e  

a v a i l a b l e  t~ many African nat ions.  

Severa l  research s t a t i o n s  which t h e  U.S. has been s t rongly  support ing ; 

such a s  those i n  East Afr ica,  Nigeria  and other  locations,  have been d c v c l o p i n ~  

b e t t e r  s t r a i n s  of Sorghum, m i l l e t ,  and maize which include r e s i s t a n c e  to  

i n s e c t  and d isease  a t tacks .  

We a r e  a s s i s t i n g  these r eg iona l  research  p ro j ec t s  t o  coordinate  a c t i -  

v i t i e s  by b u i  Lding an i n t e r -  l ink ing  network f o r  systematic  planning and 

d i s t r i b u t i o n  u f  research r e s u l t s  t o  b e n e f i t  farnlers. 



PART111 PROJZCTANALYSIS 

A. Economic Analysis 
The mast r e l i a b l e  and d e t a i l e d   statistic^ on harves t  l o s s e s  a r c  

those  published i n  t h e  U.S. These r e p o r t s  have become more cornprehc!nsdve 

a s  n r e s u l t  of broader and more accu ra t e  surveys 5eing conducted. Thc 

d a t a  i~ co l l ec t ed  by survey and de t ec t ion  s t a t i o n s  s t r a t e g i c a l l y  locatcd 

throughout t he  U .S .,which r e g u l a r l y  i n spec t  a  c e r t a i n  number of fnrmr; 

chosen because of t h e i r  r ep re sen ta t ive  ~ r o s s - s e c t i o n  (e.g. a  s e t  of f21-1lis 

represent ing  both s imi l a r  and d i s s i m i l a r  growing condit ions) .  This 

method of collect:Lon, i n  a s soc i a t ion  wi th  regular  l o s s  ana lys i s ,  has  

produced estim2ted va lues  which c l o s e l y  approach the  r e a l  va lues .  1,s 

might hc expected, comparable da t a  f ~ o m  t h e  p ; i r t ic ipa t ing  countrie!; d s c n  

not e x i s t  f o r  aggregate ag r i cu l tu re  production - and e ~ n ~ c i ~ l l v  f o r  

c e r e a l  food Froduction. Other elements of an exercise of tl,is na ture  

wou1.d tiorrrially include:  (a) crop l o s s c s  following the  appearance of new 

p lan t  d ioeases  and pes t s ,  o r  i n s e c t s ;  (E) r e s u l t s  of experimental t c s t s ;  

(c) ana lys io  of a l l - r i s k  crop insurance schemes; and (d) i n d i r e c t  crop 

lo s ses .  Thesc a r e  i n  addi t ion  t o  t h e  c e n t r a l  focus of t h i s  a n a l y s i s ,  

which i s  d i r e c t  food crop lo s ses .  As nlludcd t o  e a r l i e r ,  t hc  vide  

range of v n r i ~ t i o n s  i n  s t a t i s t i c n l  c n t i n n t c s  f o r  aggrcgatc n g r i c u l t u r z l  

ou tput ;  y i e l d s ;  c u l t i v a t e d  a rea ;  and market p r i ce s  i n  t t ~ c  pnrt;cipntir.r; 

coun t r l c s  i o  well  clocumented i.11 cx io t in l :  l i t e r a t u r e .  Howevcr, i t is  

nssunrc?d t h a t  the da ta  Ense uned in t h i s  a n a l y s i s  is rcprcscntn t ivc  



of a c t u a l  cond i t io r r s ,  and as such,  o u f q i c i e n t  f o r  in tended purposes  

(keeping i n  mind t h a t  t h e  a n a l y s i s  as p r e s e n t e d  i n  t h i s  paper i s  

i l l u s t r a t i v e )  designed t o  i n d i c a t e  a t t a i n a b l e  c o n d i t i o n s  i n  conjunctl .on 

w i t h  c e r t a i n  p r o t e c t i o p  a c t i v i t i e s  - r a t h e r  than  a s  a  m a t t e r  of f a c t ,  

1. Macro economic - e f f e c t s  of p e s t ,  d i s e a e e ,  and weed i n f e s t o t  

on t h e  f i e l d  product ion of s e l e c t e d  food c rops .  

The i n f l u e n c e  of p l a n t  d i s e a c e o ,  i n s e t t s ,  p e s t s ,  and weeds on o g r l c ~ ~ . l - .  

t u r e  p roduc t ion  h a s  been recorded i n  t h e  ve ry  e a r l i e s t  h i s t o r i c a l  

documents p rese rved  and handed down through t h e  c e n t u r i e s .  I n  many 

c a s e s  ( s e c  Curohman, b ib l iography)  l o c u s t  i n v a s i o n s  have provcn to I T  tbt-  

cause  o f  famices .  A c a s e  i n  po in t  is  r e p o r t e d  t o  have occurrcd durin;: 

t h e  y e a r  873 when huge swarms of l o c u s t s  appeared i n  Germany, Frnncc,  

end Ttal y ;  ~ p r e n t l j n ? ,  8s far  R S  S n s i n ,  Ttlc outbrenk of famillc \.!as cv.fi:~~: ; 

t o  l o c a l i z e d  regiono i n  Germany 39 t h e  l o c u s t s  appeared j u s t  p r i o r  t o  

h a r v e s t .  When they  a r r i v e d  i n  o t l l c r  r eg iono ,  t h c  fnrmcrs t h c r c  had 

a l r e a d y  gnthercd t h c  h n r v c ~ t ,  S i m i l a r  c x p c r i e n c c ~  were repor ted  t o  1 . 1 1 ~  

dca ign  tcnm d u r i n g  t h e  f i e l d  s tudy  f o r  t h i s  p r o j e c t .  



The present  day r ecu r ren t  shortages 

of food i n  t h e  Sahel coun t r i e s  of Afr ica  a r e  due i n  p a r t  t o  t he  heuvy 

food crop looses  caused not  only by p e s t  and i n s e c t s ,  but  p l an t  diacncr:. 

and, c s p e c i a l l y  weeds. Apart from ca t a s t roph ic  i n f e s t a t i o n 8  such a s  

has  occurred i n  p a r t s  of t he  Sahel dur ing  t h e  pas t  crop year ,  losn 

es t imates  t o  otgr knowledge have not  been made i n  these  count r ies  f o r  

d i f f e r e n t  crops,  d i f f e r e n t  a r eas ,  on d i f f e r e n t  causa l  f a c t o r s .  In t h ~ q  

nnnlyeie ,  tho avo i l ab l e  da t a  w i l l  t o  t h c  ex ten t  poss ib le  be summnrizr~r~ 

and cvaluated without regards t o  weight of vcry c ,ns idcrnble  uncr r tn in l l r  

f a c t o r s  ( f i p u r c s  published by thc  USDA f o r  :ror ! o s ~ c e  i n  the U.S. nro 

~ l v . - r y  n r rn , rnnnf~d  by o  re ference  t o  p o ~ f i i h l c  D O U ~ C C G  of e r r o r ) .  I n  

any cvcnt i t  i s  cc r tn in  thn t  thc  loosen a r e  of c o t ~ ~ i d c r n b l c  qunritity. 

and involvc huge numv of money. Thc looses t o  sc lcc tcd  cropti i n  ~ h c  

U.S., a s  aumar izcd  i n  USDA Agricul ture  handbook 291,"~ocacs i n  

// 
Agricul turc ,  n r c  u s  fol loun:  



Corn 

Diseasee Nematodes I n s e c t  e Weeds 
X X X X - 

Grain Sorgllum 9 - 9 13 

Rice 7 - 4 17 

Wheat 1 4  v 6 12  

Soybeans 14 2 8 17 

When one considers  t h a t  t h e  lous  t o  p o t e n t i a l  y i e ld  i n  the U . S .  

even wi th  genera l ly  e f f e c t i v e  p r o t e c t i v e  meosurcs, cxcccds i n  many c : . - i  , 

302 o r  more, t hc  v a l i d i t y  of tlic 1030 cst imatcg compiled f o r  rhc 

p a r t i c i p a t i n p  countries bccomc~ rnorc apparent .  111 co l l ec t ing  illfol., 1 1  1 :  I 

f o r  t h i s  p r o j e c t ,  t hc  dosign tcam focuscd on four p r inc ipa l  crops; I I "  

~ n r p , h ~ t m ,  m n f 7 ~ .  nnrl r j co .  Tticfica r ropn ,  ~ ~ p c c l n l l y  m i l l e t  nrltl sorl.1 t : 

and t o  some c::tcnt rnaizc, a r c  tlic nmjor cc rcn l s  grown by ~ h r .  :;mall ; . r ,  s .  

i n  t hc  p n r t  i c i p a t  ing cclr~tltricn f o r  domcsL i c  conuumpt ion. Da~nogc c . t 1. 1 1  1 

duc t o  pcntn, dfscnsce.  und wccdf~ wcrc comuilcd f o r  cnch of  

t hc  mnjor troll:? i n  n l l  four counr . r i c~ .  Loon cntlmntea fo r  n l l  ~ i l t ~ * ; , l l  

fnctort; ;  prtr;tn, tlfticil'ii*, nnd wccdrl nrc  ;I!; sumnrfzcd below in  pc.rcc.i,t:.i1c*, 

f o r  1914: nntl ln  T~rblc 111,  Part  I V ,  and i n  Anncxce. 



A b r i e f  no te  of  t h e  abovc t a b l e  shows t h a t  l o s ses  range from 

1/5 t o  1 / 3  of recorded production when us ing  low est imates .  Nigh 

es t imates  i n d k a t e  l o s s e s  i n  t h e  a r ea  of 2/5 t o  3/5 of a c t u a l  production. 

Given t h e  ? resent  lack  of p ro t ec t ive  measures i n  t he  production of food 

crops,  and considering t h e  l o s s e s  e ~ p e r i c n c e d  by U.S. farmers,  t he  h j ~ h  

es t imates  f o r  t he  p a r t i c i p a t i n g  coun t r i e s  a r e  l i k e l y  t o  be an under- 

est imation of r e a l  damages. Givcn the  abovc, coupled with the  f a c t  tllol' 

s t o red ,  o r  p c s t  harvest  l o s s e s  were not  included, the  est imates  of 

high l o s s e s  a r e  extremely conservntive. 

a. N i l l c t  ------. and Sor~hum -- - m i l l e t  and sorghum of numerous spec ies  and 

v a r i e t i e s  a;.- ex tens ive ly  grown i n  the  r e l a t i v e l y  o r id  regions of the 

par t ic ipnt l l ig  ccunt r lee  (Sec t a b l e  V);  and i s  a t r a d i t i o n a l  s t a p l e  fo r  

n  major port ion of each country 's  populace, c spcc i a l ly  t h o ~ e  small 

formcrs wllo f a l i  within thc  category of r u r a l  -- poor. . Thc f  armit\): 

prclcticcs of t hc  farmers n r c  gcncrol ly vcry nimplc, I n  nrens whcrc 

r n i n - f u l l  call be cxpcctcd durinu c e r t a i n  periods of  tlic ycils, cul L i v ; ~ :  . L I ~ I :  

i s  r e l n t l v c l y  more in t ense ,  with ~ubocquent  highcr  y ic ldo  thnn i n  nrcns 

whcrc r n i n - f n l l  sn ro rc ,  but  whcrc flood - recension c r r l t i v n t i o ~ ~  i s  

pr in t i~r l ly  cmpl~yvd on o r  odjncent t o  r i v e r  banks .L1 Tl~c ovcragc 

(pre-ctl-ou~;l~t) y i  c ld s  f o r  m i l  lct/aorghum i n  t h c  p a r t i c i p n t  itlg count r ice  

7 / a r c  nn follows:- 

JJrxccllt 111 i fsur l tnnlo,  uhoro y i s l d ~  under flood rcccnolun c u l t  ivnr ion 
cxcccd ylclclr~ 1 rotn rain-f od c u l t  ivnt  ion bccn~roo of t hc  s p ~ r o d i c  nnd 
1 r r c * ~ u l r ~ ~ -  occrlrrlncs of rn in - f a l l  . 

2/1)i1 t , I  coc,.pl 1 vtl f rom 5r1hcl H J t l - t r * r a l n  Pr t r~ rn~n  P r n ) ~ c  t I'olwr f o r  S c n c ~ n l  , nnd 
from I l ~ e  1975 Uhl' ltopor t fo r  Con~orooa, Ct~nd , r~nJ  l.l;~ur l c o n i o  . 



Recorded P o t e n t i a l  Loss 
Country Crop Yield Yield D i f f e r e n t i a l  

'0 ' (kglha) 

Cameroon Millet/Sorghurn 650 1,007 357 

Chad Mi l le t /S~rghum 475 760 28 5 

Mauritania Mi l l e t /~o rghum 350 542 192 

Senegal Millet/Sorghum 500 775 275 

The 100s d i f f e r e n t i a l ,  def ined a s  t h e  quan t i t y  r e a l i z a b l e  i f  losscc 

had not  occurred,  could be dramat ica l ly  'rr!duced through t h e  i n t roduo t i r l~ \  

of e f f e c t i v e  p r o t e c t i v e  measures, dzpendent upon ttie number of hcctasc:, 

c u l t i v a t e d  and the  s i z e  of t h e  family u n i t .  A 50% reduct ion i n  darr,a;;r?; 

would have negated t h e  need f o r  e x t e r n a l  g r a i n  donat ions and imports o l  

Food g r u i l ~ s  Lo meel: rlolr~esLic yroducLiol~ gaps i n  Chad and tile Ca~neroun:~ ,  

and would have reduced Senegal needs by some 114. I n  Mauri tania ,  t h c  

r a t i o  cf populat ion t o  c u l t i v a t a b l e  land (given y i e l d  f a c t o r s ) ,  ~ o u l d  

not  mothematically a l low such spec tuculnr  r e s u l t s ,  

Externa l  Donor 
Grnin Needs Cerea l  Imports Base Year 
(1Y71t - 1974) 

Cameroon 2 / -- 159,000 MT 1972 

Chad 25,000 U l l , 0 0 0  Mr 1973 

Mauritania 75,000 MT 91,000 Mr 1973 

SOURCE: CWR L)rouullt Dank and Toblo IV, S t c l t i e t i c n l  h n #  



Betweon J u l y  1974 and Julg.1975, e x t e r n a l  g r a i n  donat ions t o  a l l  

Sahel cou2 t r i e s  t o t a l e d  some 332,000 MT. 

b. .Maizr  and Rice: These two c e r e a l s ,  whi le  not  a s  ex tens ive ly  

grown i n  t h e  S a h e 1 . a ~  i s m i l l e t  and sorghum, a r e  t h e  next  most 

important grai t ls  produced domest ical ly  i n  t h e  p a r t i c i p a t i n g  count r ies  

I n  Senegal anti Mauritania,  and t o  a lesser ex ten t  i n  Chad and the  

Cameroons, r i c e  is very important a s  a s t a p l e .  Except f o r  t he  Cameroons, 

Rice imports exceed i n  quan t i t y  a l l  o the r  c e r e a l  imports ( see  t a b l e  IV). 

The l o s s e s  and p o t e n t i a l  f o r  r i c e  and maize i n  t he  four  count r ies  a r c  

a s  ind ica ted  below: 

Production Losses P o t e n t i a l  Production 
Rice Maize Rice l h i z e  Rice Ilaize - 

(000 Ifl') (000 MT) (OCO i i f )  

Cameroon .. 350 - 241 - 
Chad 3 0 - 1 3  - 4 3 

Mauritania - - - - - 
Senegal 50 2 0 2 1 1 4  71 34 

SOURCE: Table V I ,  S t a t i s t i c a l  Annex 

c .  Cauoal Fac tors :  I n  a l l  coun t r i e s ,  and f o r  a l l  crops surveyed 

except f o r  r i c e ,  weed caused l o s s e s  matched o r  exceeded lo s ses  caused by 

p e s t s  o r  d i seases  (see t a b l e  111).  Some 45% of t o t a l  l o s se s  f o r  a l l  crops 

was d i r e c t l y  a t t r i b u t e d  t o  weeds, with maize, m i l l e t  and sorghum most 

a f f ec t ed .  The second most important cause of l o s s e s  t o  a l l  crops werc 

p e s t s  wl~ich caused approximately 36% of estimated l o s s e s ,  the e f f e c t s  

d i s t r i h u t c d  t:qunlly among a l l  crops, except i n  Chad where mi l l e r  cnd 

eorgl~um werc more severe ly  a f f ec t ed  by pes t  damage than were o the r  c e r e a l  



crops .  Disease  caused lysses were l e s s  s e v e r e  t h a n  a l l  d t h e r  c a u s e s ,  

be ing  r e s p o n s t b l e  f o r  some 19% of  t o t a l  damage. Disease  a f f e c t e d  t h c  

y i e l d  of maize more t h a q  a n j  o t h e r  c e r e a l ,  fo l lowed by m i l l e t ,  

sorghum, and r i c e .  

2. Micro economic - Economics of  P e s t i c i d e  Use 

a. Econolnics of p e s t i c i d e  u s e  and optimum dosage 

The e x t e n t  t o  which p e s t i c i d e s  , h e r b i c i d e s ,  f u n g i c i d e s  , o r  

i n s e c t i c i d e s  w i l l  be  used by fa rmers  depend l a r g e l y  on t h e  margin of 

p r o f i t  t h e y  w i l l  o b t a i n  from i ts  use .  The economic~optimum treatment: 

is  t h a t  which g i v e s  t h e  l a r g e s t  n e t  p r o f i t  i n  t h e  p r e v a i l i n g  , cos t -p r i cc  

s i t u a t i o n .  The optimum a p p l i c a t i o n  i s  n o t  t h e  one  which nnz::l.::~izes tllc 

y i e l d ,  b e t  . ? i l l  usually be s ~ m l l e r  Lhac tl:e Lrcat.?r.~.-llt wl:icI: ;;ives :!!~i?.ir:.~!!: 

yie i t i .   he f a c t o r s  which de te rmine  optimum crencmenr: ana ccclnomlcs ol 

p e s t i c j . d e  use qre: 

1. Expected i n c r e a s e  i n  p r o d u c t i o n  from each increuicnt  u f  

p e s t i c i d c  a p p l i e d .  

2. Cobt p e r  u n i t  of  p e s t i c i d e  and c o s t  of a p p l i c a t i o n .  

3. P r i c e  p e r  u n i t  of o u t p u t .  

4. AdditionaJ. c o s t ,  i f  any,  invo lved  i n  market ing,  e t c .  

Data on Item 1 is  b e s t  ob ta ined  f x m  appl3.cation expcr imcnts  i n  

c u l t i v a t o r s  f i e l d ;  t o  test d i f f e r e n t  l c v e l s  of  t r ea tment .  By f i t t i n g  

a s u i t a b l e  r e s p o a s e  c u r v e  t o  t l ie  y i c l d  d a t a  o b t a i n e d  a t  d i f f e r e n t  lcvrls 

of p c s t i c i d e  a p p l i c n t i o n ,  t h e  responses  coresponding t o  d i f f e r e n t  r n t c s  

of  p e s t i c i d e  a p p l i c n t i o n  can  be e s t i m a t e d .  From t h e  rcsponsc  curved 

t l ~ u s  tittccl t h e  optjmum dosogc cnn b e  dctcrnlincd f o r  a g iven s e t  of c o s t s  

c~nd p r i c c ! ~ .  IJor cxnmplc, i f  we f i n d  t h a t  r e sponse  t o  optimum d r e s s i n g  



i n  a p a r t i c u l a r  agro-cl imat ic  region is as i l l u s t r a t e d  below: 

OPTIMUEI PESTICIDE TREAbfENT AND TllE ECONONICS OF -- 
PESTICIDE USE, PIILLET AND SORGHUM CROPS 

~ e g i o n /  Optimum Response t o  P r o f i t  on 
Country Treatment Optimum Treat~nent  Net P r o r i t  Investment 

U ~ a m e r o o n  20 kg/ha BHC 357 kg/ha 4,147 CFA 124% 

a c h e d  21) kg/ha BHC 285 kg/ha 3,775 CFA 113% 

l / lenega J. 2G k d h n  BHC 275 kg/ha 4,950 CFA 150% 

Note: P r i c e  of 1 kg of m i l l e t  o r  sorghum - i121 CFA, 2 /25  CFA, "30 CFA cos t  
of 1 kg cf BHC - 1/152 CFA, 21150 CF!. 

. . 
Optimum t r ea tken t  - ( a i l  crops)  dependent upon type,  s t r e n g t h  and t o s i c  it) 7 ;  

chemical; s o i l  ecol.>gy; l e v e l  and type of week,pest o r  i n s e c t  spcc ies  infcr:!::lt:i;:. . ;.-1:' 
. . . I ,  -. - 

Ths eiampie used' %bGv% 'assumes 100, percent  c o n t r o l  of causa l  fzcltol-s . , I . .  ,,: 
o f  ,-j: :c ,,:,. 

I f  i n  f a c t  t r i a l s  i n d i c a t e  a 50 percent e f f e c t i v e ~ l e s s  i n  con t ro l  thcn t:;!c 

optimum treatment and response would be n s  fol.lows: 

~ e g i o n /  Op t.'imurn Response t o  Prof i t  on 
Country Trea ttnen t - Optimum Treat:nent Net Prof i t  I~ives  tmenl: 

Cameroon 20 kg/ha BHC 179 kg/ha 4 09 CFA 12% 

Chad 20 kg/ha BMC 143 kg/ha 225 CFA 7 X 

Senegal 20 !cg/ha BHC 138 kglhn 840 CFA 25% 

I n  c a l c u l a t i n g  t h e  margin of  p r o f i t  above, only t h e  c o s t  of p e s t i c i d e  
sprayer ,  dus t e r  

and the  p r i c e  of output  have been taken i n t o  account.  The optimum 

treatment i s  assumed as given.  The margin of p r o f i t  w i l l  be f u r t h e r  

reduced i f  account is  taken of labor  c o s t s ,  o the r  c o s t  of pe s t i c ide  appl ica-  

t i o n ,  and add i t i ona l  harvest ing and marketing cos t s .  Incremental and t o t a l  

Costs bf l abor  and app l i ca t i on  w i l l  d i f f e r  with t he  method of pes t i c ide  

app l i ca t i on ,  t h e  a r ea  t r e a t e d ,  and t h e  p o t e n t i a l  y i e ld .  It i e  fu r the r  



aeeumed thnt t h e  response  i n  y i e l d  i s  due t o  p e e t i c i d e  t r e a t m e n t ,  nnd 

n o t  a t t r i b u t a l  t o  o t h e r  f a c t o r s ,  such a s  improvement of  e o i l  c u l t i v n -  

t i o n ,  f e r t i l i z a t i o n ,  seed v a r i e t i e s ,  e t c .  These f a c t o r s ,  should bv 

allowed f o r  i n  e v a l u a t i n g  mean responses  from exper iments ,  and s l l r ~ l l  l t l  

b e  allowed f o r  i n  c a l c u l a t i n g  t h e  n e t  p r o f i t  t o  t h e  fnrmer.  It i s  

g e n e r a l l y  d i f f i c u l t  however, t o  make p r e c i s e  e s t i m a t e s  of such 

uncertainties. The o v e r a l l  e f f e c t  o f  t h e s e  vnr ioue  f n c t o r e  i n  t o  

reduce both  t h e  optimum d r e s s i n g  and t h e  n e t  p r o f i t  a t t r i b u t a b l e  LIJ 

p e s t i c i d e  a p p l i c a t i o n .  

b. Response i n  y i e l d  t o  p e s t i c i d e  t r ea tments .  

E x p e r h ~ e n t s  on t h e  responses  corresponding t o  d i f f e r e n t  l e v c l ~  G I  

t r ea tment  i n  t h e  s e l e c t e d  c o u n t r i e s  hove not been conducted f o r  food 

c rops .  It is  necessa ry  t h a t  t h e  p r o j e c t  manager 's  work plrln l n c l ~ i ~ i c  

farmer f i e l d  method and r e s u l t  demonstra t ions  t o  dctcrmlnc re:;l)cln:ic~ 

curves  wi th  d i f f e r e n t  l e v e l s  of d r e s s i n g ,  f o r  s c l c c t c d  food crc1l)t;. t i ;  

d i f f e r e n t  ag ro-c l ima t ic  zones ,  us ing  d i f f e r e n t  p c s t i c i d c o ,  nnd u i t h  

d i f f e r e n t  mechods of a p p l i c a t i o n .  Once t h i s  bneic  d n t i ~  i n  collcb~.t r o c 1  . I I < ~  

p rocessed,  a  more p r e c i s e  c o s t  of bcnef i t  r a t  l o  iind optimum t rcQ.rtr.ic.~lr 

e s t i m a t e  car, be ob ta ined  f o r  d i f f e r c n t  r e g i o n s  nild cropH 111 c . . ~ c . l ~  1 - ~ U I I ~ L ~  . 

An i n d i c a t i o n  of  p o s s i b l e  r e s u l t s  can be dcmonotrntcd howcvcr by .I 

comparison of y i e l d  i n c r e a s e s  obta ined i n  o t l lcr  tlcvclopln): c o ~ r t ~ t  r 1 I * F I  

around t h e  world where c o n d i t i o n s  a r e  of u  filrnilnr niltrlrrb. 
1 / 

In  Ceylon, ~ r i s t -  r e p o r t e d  t h a t  chemicnl wcctl cot1 t  ro l  in( : - ~ * a r ~ c * t l  

r i c e  y i e l d s  by 19%. Angladet te  compnrcd t h c  yir l t l t i  ohti~it ic*~I I )y  1 1  1 1  1 1 . 1  1 + r 4 !  

mcthode illid f vund t ha t  a wooden harrow producctl y  i c l d n  36% nl)ovc. t 110tic- 

crbtuincd by "incomplete c o n t r o l  .I' In Mndognucrlr, cxpcr fmcntn ~ r n f r r l :  

1/ A l l  r c f e r c n c c s  a r e  l i s t e d  i n  Bibl iography.  .- 





- 43 - 
On t h e  bas i s  of voluminous d a t a ,  however, one may ques t i on  t h e  

v a l i d i t y  or t h e  assumption t h a t  a l l  of t he  va lues  a t t r i b u t e d  t o  weather 

can be properly c r e d i t e d  t o  meteorological  condi t ions  a lone .  Tempel:ature, 

humidity,  snd r a i n f a l l  a f f e c t  i n s e c t s ,  a s  wel l  a s  p l an t  developmctlt, a t ~ d  

t h c  population; of many of our  most d e s t r u c t i v e  i n s e c t  p e s t s  r i s e  and f a l l .  

w i t h  chongirrg meteorolggical  condi t ions .  Anyone f a m i l i a r  with a g r i c u l t u r e  

i n  t h e  Midwdst is  aware of t h e  d i s a s t r o u s  chinch bug outbreak t h a t  

accompanied the  drought i n  1933-34- t h e  g r e a t  grassllopper plague of the 

drought year 1936, and t h e  combined a t t a c k . b y  these'  two p e s t s  i n  1947 ,  

but: perhaps only a  p r a c t i c a l  ' f i e ld  entomo1ogis;t would be aware of the  

ux~usual i n sec t  problems of so-cal led l e s s e r  o r  minor drought years ,  c , ~ . ,  

chinch bugs ane corn bo rz r s  i n  1944 a11d 1945, slid tlie l e s se?  biit  c;r;lsin~i 

outbreaks of ~ r a s s h o p p e r s ,  armyworms, chinch bugs, and corn borers  i n  

1953, '54, and '53. Wllile i t  may be d i f f i c u l t  o r  even impo:;s i l , l~  

nc tuo l ly  t o  i s o l a t e  and eva lua t e  t h e  por t ions  of reduced y i e l d  due t o  

each f a c t o r ,  i t  seems incomplete t o  c r e d i t  i t  a l l  t o  weather ,  a s  i f  t h e  

i n s e c t s  d id  not e x i s t .  This  i s  p a r t i c u l a r l y  t r u e  when many e tomologis t s ,  

hundrcds of country farm a d v i s e r s ,  and thousands of farmers  a r e  aware 

t l ~ n t  f i e l d s  ar p a r t s  of f i e l d s  pro tec ted  from the  i n s e c t s  produced 

f i i r .  c rops ,  while ad jacent  unprotected p l an t ing  produced l i t t l e  o r  

nothing.  In any event ,  a minimum reduc t ion  i n  ,current  l o s s e s  must be 

r e a l i z e d  i n  order  t o  meet t h e  expense of p ro tec t ion  inpu t s .  Given . . 

t h c  presen t  c o s t s ,  our c a l c u l a t i o n s  i n d i c a t e  t h e  requirements  be 



as fo l lows  f o r  Ml le t  and Sorghum: 

Cameroon 

Chad 

Senegal 

Minimum Reduction 
I i n  Current  Losnes - 

Resul t ing  Increase  

- i n  Yie lds  

B .  T e c h n i c a l  A n a l y s i s :  E n t o m o l o g y  

. .  . (I) .  - In sec t  Pes t  Problems and P o t e n t i a l  f o r  Pest  Managem-ent 

Most major i n s e c t  s p e c i e s  have been i d e n t i f i e d  i u  t h e  S ~ k e l  coun t r i e s  

However, t he re  a r e  i n  some a r e a s  a f f e c t i n g  food crops;  complexes of i n s e c t s  

t h a t  arc completely understood. A s  new crops a r e  introduced and l a r g e  

a r e a s  brought under c u l t i v a t i o n ,  c a r e f u l  s t u d i e s  t o  determine t h e  damage 

p o t e n t i a l  of i n s e c t s  a r e  e s s e n t i a l .  V i r t u a l l y  a l l  a g r i c u l t u r a l  c rops  a r e  

faced  wi th  a complex of s e r i o u s  p e s t  problems and l o s s e s  on crops a r c  

gene ra l l y  high,  and a s  mentioned l a t e r  below usua l ly  beyond t o l e r a b l e  

l e v e l s .  

There a r e  s eve ra l  f a c t o r s  which favor  development of food crop pes t  

n~anagcment i n  t h e  Sahcl. With t h e  p o s s i b l e  except ions of cash  c rops  sucn 

a s  cocoa, peanuts ,  co t ton ,  and co f f ee ,  t h e  r e l a t i v e l y  small  amounts of 

i n s e c t i c i d e  used have not r e s u l t e d  i n  massive upse t s  of b e n e f i c i a l  fauna 

a s  i s  t h e  c a s e  i n  so  many c r e a s  of t h e  world. Also, i n  most a r e a s  t he  

farms a r e  small ,  d i v e r s i f i e d  and somewhat i so l a t ed ;  f a c t o r s  which do not  

l ead  t o  ecosystem i n s t a b i l i t y .  To d a t e ,  consumers a r e  not  so  sophisticated 

us t o  denland produce free o f  i n s e c t  damage o r  presence. An adequate 

food supply n t  ].ow c o s t  is more important than produce appearance thus  



p u t t i n g  a reduced demand f o r  i n sec t ' i c ide  use. Likewise t he  subs i s t ence  

farmer cannot  a f ford  f e r t i l i z e r s  and i n s e c  t i c i d e s  desp i te -  h i s  need. 

Th i s  p l a c e s  a premium upon non-chemical methods of pe s t  management -- 
e.g. crop r o t a t i o n ,  hos t - f ree  per iods ,  hos t  p l an t  r e s i s t a n c e ,  crop 

r e s i d u e  des t ruc t ion ,  e a r l y  and l a t e  p l a n t i n g  o r  maturing v a r i e t i e s .  

There i s  some a t t e n t i o n  be ing  given t o  i n t eg ra t ed  pes t  managenlent, 

b u t  w i t h  t h e  exception of a few people,  mostly i n  i n t e r n a t i o n a l  c e n t e r s ,  

e.g. IITA and cocoa research i n s t i t u t e s ,  l i t t l e  is  done. 

There is  g rea t  need f o r  research  on hon-chemical niethods of p e s t  

con t ro l .  Modifying time of p l an t ing  f o r  exargple, is  'promising f o r  c o n t r o l  

of sorghum midge acd seve ra l  o t h e r  p e s t s ;  s t a l k  des t ruc t ion  t o ' r e d u c c  

car ryover  of t h e  stem borer  spec i e s  so  damaging and commom t o  millet, 

sorghum, naicn  arid o the r  crops i s  important .  There are : ts t-piafi t  

r e s i s t a n c e  c t a d i e s  a t  IITA i n  Ibadan, Nigeria  (AID Efajor Cerci,l s P r o j e c t )  

and i n  Zc i r c  p lu s  i n  a fcw o t h e r  p laccs .  I n  gcncrzl ,  however, iiew 

v a r i e t i e s  being dzveloped, e.g. by IRAT, have no entomologist  checking 

them on a cont jau ing  b a s i s  f o r  increased  (or  decreased) s u s c e p t i b i l i t y  

t o  pes t  l i k e  stem borers  and shoo t - f l i e s .  

(2)  Losses t o  I n s e c t s  and Other Arthropods 

Very few cases  of l o s s e s  caused by i n s e c t s  have been quan t i f i ed ,  bur 

it  i o  apparen t ,  t h a t  i n  many yczrs  l o s s e s  a r e  beyond t o l e r a b l e  l e v e l s  o n  

most c rops  i n  v i r t ~ t o l l y  a l l  a r e a s  v i s i t e d .  Losses may be t o t a l  i n  ca se s  of 

niass invas ion  of migratory l o c u s t s ,  mainly t h e  Afr ican migratory locust: and 

d e s e r t  l o c u s t ,  and only cons tan t  monitoring and gppl ica t ion  of prompt- 

c o n t r o l  measures by var ious  o rgan iza t ions  prevent  occasional  widespread 

dcvastclt ion fror,i occurr ing.  Complexes of t e rmi t e s  a r e  noted a s  p c s t s  of 

many crops ,  t h e  amount of darnage being l a r g e l y  unknown. Perhaps 



equa l ly  o r  cven more s e r i o u s  i s  t h e  d e s t r u c t i o n  of s o i l  o rganic  ma t t e r ,  

An u n i d e n t i f i e 5  "sp#ke" o r  earwonn has  caused s i g n i f i c a n t  l o s s e s  i n  

m i l l e t  production throughout t h e  Sahel f o r  t h e  l a s t  f i v e  years .  

Stored product i n sec t8  a r e  extremely se r ious  i n  a l l  a rcns  vi t i l tc i l .  

I n  some d ry  a r e a s  l o s s e s  i n  s to rage  a t  t h e  farm l e v e l  under t rad i t i i r l l a l  

small  s to rage  condi t ions  a r e  considered acceptable;  l o s s e s  a r e  grcnccr i n  

more humid a reas .  In  commercial s t o r a g e  l o s s e s  a r e  cons io t en t ly  hl{;h. 

It should be noted t h a t  c e r e a l s  s to red  f o r  consumption i n  t he  off-p1:o- 

duc t ion  season may be heavi ly  i n fe s t ed  bu t  because of t h e  genera l  food 

shor tages  t h e r e  i r ;  no d i f f e r e n t i a l  i n  p r i c e  bctwecn infes ted  and nnn-. 

i n f e s t e d  s tock.  Thus the re  is inadequate  incent ive  t o  maintnin cl t -an 

s to red  products.  

(3) I n s e c t i c i d e  Use and Problems 

C lea r ly  crop production could be s u b s t a n t i a l l y  increased i f  

i n s e c t i c i d e s  were appl ied properly.  I n  a l l  count r ies  l i t t l r  Is used v i t h  

except ion of some seed dress ing ,  some on s tored  products and some 

subsidized use on cash crops. Farmers producing a t  t he  subsistencc. 

l e v e l  simply carnot a f ford  i n s e c t i c i d e s ,  f e r t i l i z e r s ,  c t c .  a t  t hc  

present  time (or  i n  the foreseeable  f u t u r e ) .  Many do not d e a l  i n  nlcl~cjt 

t o  any e x t e n t ,  but only b a r t e r  and t r a d e  the  commodity f o r  t h e i r  

n e c e s s i t i e s .  

Becnusc l i t t l e  i n s e c t i c i d e  i s  used, pes t i c ide  r e s i s t ance  is n o t  n 
at  t h e  presenta t ion .  

s e r i o u s  problem/ It i s  suspected i n  a  few cases  but not confirmed i n  

tiny reasonable way. There i s  no monitoring of population lcve ln  of 

i n s e c t s  a t  t he  farmer l e v e l  i n  determinat ion of necd f o r  pee t i c idc  

n p y l i c a t i o t ~ .  Only i n  very few case8 on major caslr crops a r e  approxlmntc 



economic thrcsholds  of p e s t  populat ions neces s i t a t i nn  treatment 

e s t ab l i shed .  

The organochloride i n s e c t i c i d e s  o r e  normally the  chemicals of clloicc 

where i n s e c t i c i d e s  a r e  appl ied.  Heavy r e l i a n c e  is  placed upon UIIC. 'l'l~l:~-e 

is  nc d i s c e r n i b l e  e f f e c t  on the  environment from use of t h i s  cornl)r)rillil, 

presumably dcle t o  r e l a t i v e l y  smll t o t a l  amounts applied and i t s  I o r - j  

t o x i c i t y  and sho r t  r e s idua l  e f f e c t .  Stcm borers  a r c  a  ceriotrw 

problem tl~ro:~ghout Africa and DDT i s  t h e  i n s e c t i c i d e  of choicc. Tire 

genera l  fcc l i :~p ,  ttlroughout coun t r i e s  visited is  tha t  thcrc  i n  n nctvl I'nr 

compouilds such a s  the  orgnnochlorines bccausc of t h c i r  rcl:.t:lvcly l r ~ r ~ y ,  

r e ~ i d u a l  on tllc crop,  t h c i r  comparotivc saf  c ty  i n  handling, < ~ n d  bcr;lu:;,? 

they a r c  l e s s  cxpcnsivc. A few l o c a t i o n s ,  1il:c IITA, a r c  working w j t . 1 ,  

shor te r - l ived  orgnnopho~phorous and carbamatc insecticides: In f a c t .  t h c i r  

use i s  suggcst.cd i n  qu i t e  a  number of a r eas .  

I n  vcry fcw cascs  have pes t  problems ctlnngcd r ad ica l ly  o r  have p c c t  

coniplexco bccn n l t c r c d  from widcsprcod and rcpccltcd npplicii t ions of 

inscc t i c i d c s .  In  S c n c ~ a l ,  t he  expcrfm-nt ~ t i i l i o n  thought i t  llnd i n:;c*c. f 
under 

and d i sease  ~ r z ~ l , l  cms / rcnoonablc c o n t r o l  but i ncrconcd f r r f ~ o t i o n  . ~ l r i l  

b c t t c r  ngruncrmic prnct icca have forced them t o  rcoumc plant  pro tcr  t l c ln  

rcsenrch,  Wc sucpcct t h i s  appl icd mainly t o  cxpcrimcnt ntnt  to11 plntl~itl[:n, 

howcvcr . 
Somc! rcor!nrctr on b io log ica l  con t ro l  llnn bcc~ l  clone in  Africn by tllc! 

French nnd Dricf rih, but c c r t n i n l y  more l o  ncctlcd, n l  tllough i t  cont intic>!; 

n t  n  low l c v c l .  Tllc Yrcnch, f o r  cxn~npla,  plnn t o  import etc-ni borer  

parnni t ea .  Othcr importntione of exo t i c  biolof i icnl  cont ro l  opcci (a!-, I\:IVP 

Itcr?t\ mndc hut  rr grcnt  d m 1  morc bnoic rsecnrch is nccdad t o  irlcnllly 



what is, p r e s e n t  and what might be  u s c f u l  to  import .  It ,is o u r  f e e l i n g  

t h a t  t h i s  i e  p a r t i c u l a r l y  impor tan t  on t h e  b a s i c  food c r o p s  o s  much 

more o t t e n t i c n  h a s  been g iven  t o  t h e  impor tan t  c a s h  c rops .  The F r r n c h  

s a i d  t h e y  were going t o  i n c r e a s e  i n p u t  h e r e ,  howcvcr. For examplc, 

they  e a i d  t h a t  i n  Senegal  t h c r e  i s  f a i r l y  e f  f c c t i v c  biological ront : 1 ,  l 

on millet midge i f  p lan ted  a t  t h c  p r o p e r  t ime  b u t  t h a t  t h e r e  wcxc 

indigenous ~ ~ n r n o i t c ~  o f  sorghum midge. 

(4)  - Cencrol  I n s e c t  Pes to .  

Tllcrc nrc many i n n c c t  p e s t s  wlliclr a r c  conunon t o  t h e  Sn11'71 

c o u n t r i e n .  S t  sm b o r c r s ,  f o r  cxnrnplc, a r e  s c r i o u s  p c s t s  t l r t ~ o u ~ l ~ n r i r ,  

bu t  a s  e p c c i c s  *rnry somewhat on hoot p l a n t s  o t t n c k c d ,  they ~ 1 1 o u l d  bc 

c o n ~ i d c r c d  i n  t h c  d i s c u a s i o n  of i n d i v i d u n l  c s u n t r i c o .  The) (1 ;ire over i n s c c  

pea t  c o m p l c x c ~ .  howcvcr. which can be discunsed bea t  i n  t h i n  venernl  

s e c t i o n .  

( a )  Migrntory l o c u s t s .  Thc agcs-old  problcrn of rr.?!;ncd rr,v1rvw 

of  m i g r a t o r y  l o c u s ~ s  lcaviny,  d c v a o t n t i o n  th ro~ lghou t  t h c i r  f l i g h t  

p a t t e r n  from remote b reed ing  s i t e s  i n  w r l l  rccognizcd.  'rl1i6 1:; ,111 

i n t c r n a t l o n n l  problem nn t h c  ownrmo cro:ls co~ l r l t ry  bollrrtli~r i cr; [ I ]  

f l j g l i t s  cf t crl of many hundreds of milcfi. Thc two prcdo11111nnt 

spccictr  i ~ a ~ o l v c d  n r c  t h c  h i s t o r i c n l l y  n o t o r i o u s  d e s e r t  ~ O C I ~ S ~ ! ; ,  

S c h i s t o c r r c n  grc?grlrjn, nnd tlrc A f r i c a n  mjgrntory  l o c u e t  , I ,oc~~!;l  ,I -- - 
m i ~ r n t o r l n .  

(I)) -- Crn! ;n t lop~ ;n .  Numcroua p,rnoohoppcr !;pccicn occur  

i n  l a r g c  populnt  ionn tlrroup,t~out A f r i c a n  n rcao  . Thu 

v n r i c g a t c d  l o c u o t ,  Zonoccruo v n r i g n t u n ,  wnu p a r t i c u l a r l y  c v i d c n t  

i n  wcs tc rn  A f r i c a ,  bbundant cvidcncu of fcc t l ing on many type,  of 



vege ta t ion  not  usua l ly  prefer red  occurred i n  1974. Feedins i s  

common on f o l i a g e  and f r u i t  but  i e  noted as being p a r t i c u l a r l y  

damugitlg t o  e e e d l i n ~  c:.ops wit11 p lan t  death common. L i t t l e  is  

known apparent ly  regarding populat ion abundance and economic tl;~iany,t., 

Plan t  Pa ~liolo&g -- 
Losses from plan t  dioeases  i s  heavy i n  a l l  count r ies .  Progr-anis for 

cont ro l l icp ,  tllcsc tliscaseo var ied  g r e a t l y  among thc  count r ics .  T l ~ c i r  

e f f o r t s  a r e  m i l i ~ l y  devoted t o  reecarclr on the  caoh crop!; atrtl t o  tr.1. l i in[;  

Thus wlrilc scme c o r ~ n t r i c s  have rnr~dc a  q t a r t  i n  t ra ininl :  locaJ p c r s o ~ ~ r ~ ,  1 

i n  plonr pnthology, t21c p r i o r i t i e s  f o r  t h e i r  e r r v i c e s  sccm t o  h a v r  l ~ c  I I  

placed on cash cropn and tcactrinp,, wi th  l i t t l e  e f f o r t  bcinl; c ' c ~ v c ~ ~ c t l  :I 

con t ro l l i n ;  dizc:lc-s on food crcps.  

One d i ~ r l u i c t  ing trotc is the reluctance d ~ t c c t c d  in Rome cot~rrtric:; 

t o  slrnrc info~m,!t ion on pcnt con t ro l  of crops ~ C t l r  other  cor l:cric:, L l i l t  

m y  bc t l rc ir  c o r ~ p c t i t o r s  jn t hc  market. A frcler flow of lnicrmntior~ 

amorlg countric!: woultl r c t ~ u l t  i n  morc c f f  i c i c n t  utf l i z i ~ t i o n  o f  1 irnit  cad 

rceourcc!; I)y rt~ducf t ry ,  dupl ica t ion  of cf f  o r t o  and by tnorc r f  1 oc t  i vc  

planning of c*xpcrfmcntt; bascd on informntioll obtained in  morc thnn 

one count r y  

Tn unmc8 o l  L I I C  coilntrica t hc rc  i n  g r ca t  i n t c r c n t  i n  expnnd in~  

vcgctnblt*,  f r u i t 0  nnd f l o r a l  cropn f o r  expor t ,  prfnlnrily t o  thc  

l<uroponn rai~rkc~t. 1)iricnr;co n rc  p n r t i c i ~ l n r l y  n l i ~ ~ ~ d n n t  on tllci;r cropr; nnll 

may bc c x l ) r ~ c ~ c d  t o  flourinlr wllut~ ncrcctgcu of thcnr  cropu nrc plnrrtctl. 

Succcnnf111 production of thcaa cropo w i l l  nccceoi tn to  n  oound Ijrocrnrn of 

dincnuc c o n t r o l .  



Nematolou- 

African c ~ u n t r i e s  have ee r ious  nematode problems t h a t  need a t t e n t i o n  

as p a r t  of an o v e r a l l  p e s t  management program. For t he  most p e r t ,  t he re  

is l e s s  knowledge conccrhing t h e  r o l e  of nematodes i n  crop production 

than t h a t  which i o  a v a i l a b l e  f o r  i n s e c t s  and p l a n t  d i seases .  Plant-  

pathogenic nematodes a r c  by na tu re  d e b i l i t a t i n g  organisms, r a r e l y  k i l l i n g  

p l an t s  ou t r igh t .  Becauee of t h e i r  s u b t l e  na tu re ,  they o f t e n  go un- 

rccopnized- n r  t he  dnmcge they cause i s  a t t r i b u t e d  t o  c t h e r  cauaee, 

Spec i f i c  ncmatodc problcms have not been i d e n t i f i e d  o r  co r r e l a t ed  with 

crop l o s s c s  a ~ d  c o n ~ c q u e n t l y  l i t t l e  a t t e n t i o n  is  being given t o  t h i s  

group of organisms. Thc group a t  Dakar, working a t  t he  ORST011 labora tory ,  

a r c  doing an cxcc l l cn t  job but they can only (lo ao much. The nemotologiot 

i n  Ghana has t c cn  on thc  job f o r  scvero l  monthc and h io  facilities and 

o ther  rcsourccs f o r  work.are  very meager but  in~proving. The In te rnnt ionnl  

I n s t i t u t e  of i ' r ~ p i c n l  Agt icu l turc  a t  Ibadail hnn n  very competent 

nematologist  nlrd t hc  prograu t h c r c  holds cons iderable  promise. A t  the  

Univcrrti t ics i n  l l igcr ia  t hc  nemotologiste a r c  g e t t i n g  programs underway 

and nccd nddi r iona l  rceources f o r  c f f c c t i v c  work. 

I n  gcncrnl  t hc  needs a r c  grcn t  i n  moot coun t r i e s  f o r  add i t i ona l  

e c i e n t i u t a  t rn ined  i n  nemntology. Evcn a  recogni t ion  of the problcms i s  

dependent upor n  pcrnon t ra ined  f o r  ourvey and diognootic  work. Oncc 

t h i o  i n  donc, t l ~ e n  information on con t ro l  a l ready  ava i lnb le  From o the r  

par tn  of t hc  world can be put t o  use, Such informntion Ancludc~ rhc uce 

of c lcnn p l a n t h g  elock,  r a s i s t a n t  v a r i c t i o e  and crop r o t a t i o n  ~ c l i c r n e ~  

whsro appl icbble .  Furtharmore, t r a ined  a c i e n t i ~ t e  a r c  urgent ly  nccded t o  

i n i t i a t e  long and s h o r t  t a m  rasearch p r o j s c t e  dosigned t o  ~ a i n  in- 



formation on l o c a l  problems e s s e n t i a l  t o  development of e f f e c t i v e  

c o n t r o l  mcaEures. 

Weed Science - 
Agricul ture  i n  t he  coun t r i e s  v i s i t e d  i s  pr imar i ly  subs is tence  \ ~ i t h  

few monetnty inpu t s  o r  improved methods and wi th  l i t t l e  c a p i t a l  rc:trirn. 

Weeds a r e  one of t h e  major d e t e r r e n t  r a c t o r s  i n  expanding agr icu l tur .11  

production. Anv program such a s  weed c o n t r o l  o r  increas ing  f e r t i l l r y  

l e v e l s  must 5e  in t eg ra t ed  i n t o  a  t o t a l  system. A t  present  t he re  i s  

abundant r u r a l  l abo r  t o  handle most weed problems i n  a  subs is tence  

a g r i c u l t u r e  economy, given t h e  labor  shor taeee  dur ine  ~ l a n t i n e  and 

harves t ing .  Hovever, t h i s  p i c tu re  cou1.d change o r  be changed 



by increas ing  t h e  number of hec t a r e s  each farmer i s  t o  handle. 

C o n t r o l l i ~ g  wceds by hagd l i m i t s  t h e  number of hec t a r e s  he  can till; and 

i f  t h i s  number i s  t o  be increased from t h e  cu r r en t  1-3 hec t a r e s  t o  even 

5-10 hectares!  improved weed c o n t r o l  p r a c t i c e s  a r e  necessary.  Cu l tu ra l  

p r a c t i c e s  such a s  c u l t i v a t i o n  using animal power i s  one of the  f i r s t  

s t e p s .  The use  of chemicals (Herbicides) f o r  weed con t ro l  can 

perhaps be considered i n  t h e  e a r l y  c r i t i c a l  s tages .  (up t o  1 month a f t e r  

emergence of t h e  c rop)  t o  a l low a farmer t o  t i ll  o r  seed a l a r g e r  iirca. 

I n  p lc r l ta t ion  a r e a s  (cof fee ,  cocoa. and co t ton )  ex tens ive  use of 

he rb i c ides  i s  being made with good success .  Here t h e r e  is  c a p i t a l  inpnt  

a s  well a s  c a p l t a l  r e t v r n  t h a t  w i l l  a l low f o r  inlproved methods. A s  more 

i ndus t ry  and urbaniza t ion  devclops and t h e  need f o r  increased agricul . tura1 

production 5). fewer people becomes necessarv,  weed cnnt rn l  prngrams.wi.11. 

become more important i n  food and feed crops.  However, l a r g e  s c a l c  

mechanized programs and t h e  widespread use of he rb i c ides  f o r  weed con t ro l  

does no t  seem f e a s i b l e  with no indus t ry  t o  use t h e  labor  i f  i t  i s  rcmovcd 

from a g r i c u l t u r e .  Current a g r i c u l t u r a l  programs must be set up t o  u sc  

labor  under t h e  e x i s t i n g  condi t ions  i n  t he se  a r e a s .  

In  c e r t a i n  a r e a s  i f  t he  cu r r en t  production p r a c t i c e s  of mixed 

cropping i s  changed and more mechanical c l e a r i n g  is done, t h e  damage 

produccd by s o i l  e ros ion  i n  open land w i l l  n e c e s s i t a t c  t he  use of 

l icrbicides  which do not  d i s t u r b  t h e  s o i l .  

Tlre two major weed problems observed i n  t h e  coun t r i e s  v i s i t e d  were 

nutsedge, Cyperu; escu len tus  and Cypcrus rotundus,  and witchweed, Strina. 

hermonthcca, and o t h e r  spec ies .  Therc a r e  many broadleavcd spcc ics  t h a t  

in fes t :  t h e  cropped a r e a ,  however, tl.lc.sc a r e  con t ro l l ed  by hand. Hand 



l abo r  while  reducing t h e  populat ion and perhaps reducing competit ion 

has  no t  Ireen succes s fu l  i n  e f f e c t i v e l y  c o n t r o l l i n g  nutsedge o r  S t r i g a .  

More complete surveys of t h e  weed problem i n s m o s t  a r e a s  and 

cropping p a t t e r n s  a r e  necessary wi th  a oons idera t ion  of spec ies  tliaL 

a r e  predomfnant problems i n  each eco log ica l  zone o r  cropping system and 

t h e  c.ompetitive n a t u r e  of t h e  populations.  It would be  most i ~ n p o r t ~ l n t  

t o  know t h e  l e v n l  of populat ion of nutsedge and S t r i g a  t h a t  w i l l  

a c t u a l l y  prgduce y i e l d  reduct ions.  The information t h a t  i s  available on 

weed competit ion from o t h e r  p a r t s  of t h e  world may no t  be app l i cab l e  i n  

t h e  t r o p i c z l  a r e a s  because of d i f f e r e n c e s  i n  weed spec i e s  and growing 

condi t ions.  It i s  important i n  t h e  development of a weed c o n t r o l  

program t o  e s t a b l i s h  t h e  l e v e l  of populat ion t h a t  w i l l  be economically 

competi t ive.  

It is f e l t  t h a t  t h e  f i r s t  cons idera t ion  f o r  t h e  c o n t r o l  of S t r i g a  

i n  m i l l e t ,  sorghum, and cowpeas i n  t h e  a r e a s  of subs i s t ence  agriculture 

should be host  p l an t  to le rance .  Again i t  i s  necessary t o  e s t a b l i s h  what 

l e v e l s  of i9fes:ation a r e  competi t ive.  The uce of t r a p  crops i n  r o t a t i o n a l  

systems should z l s o  be  considered. However, i n  many a r e a s  which a r c  

semi-arid and w'iiere m i l l e t  and sorghum a r e  t h e  major crops,  t he re  i s  a t  p resen t  

l i t t l e  opportuni ty  t o  make minor.challges i n  croppirlg p a t t e r n s  t o  

combat S t r i g a .  

S tudies  on t h e  eco log ica l  s h i f t s  i n  weed populat ions a s  cropping 

systems o r  r o t s t i o n s  change o r  i n  cu r r en t  continuous mixed cropping 

programs a r e  needed t o  e s t a b l i s h  what f u t u r e  problems and c o n t r o l  

programo w i l l  e n t a i l .  I f  he rb i c ides  a r e  brought i n t o  t he se  programs 

the re  w i l l  be s h i f t s  i n  weed p o p u l a t i c ~ l s  s i m i l a r  t o  what has  happened 



i n  o t h e r  a r e a s  us ing  he rb i c ides  cont inuously f o r  s e v e r a l  years .  While 

eco log ica l  a h i f t s  have n o t  occurred widely under cu r r en t  productlon 

p r a c t i c e s  scme a r e  apparen t .  The s h i f t  a  year  o r  s o  a f t e r  t he  s l a s h  

and burn procedure from p r imar i l y  a  broadleaf i n f e s t a t i o n  t o  a  g ra s s  

problem pr imar i ly  guinea-fowl o r  i t c h  g r a s s ,  Rot toboe l l ia  e x a l t a r a ,  .- .- 

i s  evident .  

The u s e  of he rb i c ides  i n  Afr ica  i s  very l imi ted .  A s  indicated 

e a r l i e r ,  use  is p r imar i l y  l im i t ed  t o  p l an t a t i on  type crops.  Residt~cs 

of he rb i c ides  on c rops ,  i n  s o i l  and water a r e  not  a  problem. 29:-.larch 

t o  provide information f o r  t h e  f u t u r e  would be va luab le  f o r  t h a t  time 

t h a t  ex tens ive  s h i f t s  i n  cropping systems involved ex tens ive  use of 

he rb i c ides ,  

There i .c  no work o n  t h e  i n t c ? ~ r n t ~ d  systems frnm t l i ~  s t n n d p o j n t  o f  

t h e  problem of weeds s e rv ing  a s  a  host  f o r  o t h e r  pes t s .  It i s  f e l t  

t h a t  pe s t  m~.nageinent must be a  package program t i e d  c l o s e l y  t o  t o t a l  

production systems. 

Research on weed c o n t r o l  a t  experiment s t a t i o n s  is  

q u i t e  l im i t ed .  However, a t  p resen t  i t  is  more important t h a t  t he  

productjon type agronomists o r  crop s p e c i a l i s t s  be  concerned with weed 

problems a s  i t  involves  a  complete cropping p a t t e r n .  There a r e  programs 

a t  tlie exper lment s t a t  i ons  (IRAT , IITA) where he rb i c ides  a r e  being 

evaluated.  It i s  f e l t  t h a t  p r e sen t ly  i t  i s  more important t o  f ind  a 

p lace  f o r  prover. chemicals i n  cu r r en t  and changing cropping systems than 

t o  eva lunte  new chemicals.  

n i rd  Depred.3 t i o n  -- -- 
Toward t h e  Povannah p a r t  of c e n t r a l  Af r i ca ,  b i r d  depredat ion 



oepreeents  t he  most s e r i o u s  p l a n t  pro tec t ion  problem. This includes an  

a r e a  of apprximately 20% of Afr ica  and t h e  se r iousness  of t h e  problcm 

i s  i n t e n s i f i e d  @y the  drought and general  l a c k  of a v a i l a b l e  food. The 

main problem is as soc ia t ed  wi th  Quelea; however a s  new crops  a r e  

introduced and developed, o t h e r  b i r d s  a r e  becoming of increas ing  

importance. A t  p resent  fjhe most s e r i o u s  economic l o s s  i s  t h a t  of m i l l e t  

and sorghum. Estimates of annual devas ta t ion  range from complete l o s s e s  

i n  c e r t a i n  v a l l e y s  of Senegal t o  mi l l i ons  of d o l l a r s  of looscs  i n  S v ~ l ~ i n .  
I 

It is  genera l ly  agreed t h a t  i t  w i l l  be impossible t o  implement :.;?i... of 

t he  programs assoc ia ted  with t h e  "green revolut ion" u n t i l  b i rd  2.i-.p'icc!ati.on 

can be brought under c o n t r o l .  

Summary 

In  a t t a l i l i ng  t h e  o b j e c t i v e  of reducing p re  and post-harvc:st crop 

damages due t o  t h e  causa l  f a c t o r s  described above, major t e c l ~ ~ ~ i c a l  

c o n s t a i n t s  were considered i n  designing the  p ro j ec t .  The f i r s t  major 

c o n ~ t r a i n t  i s  of an economic na ture .  Given t h e  producer p r i c e  of food 

crops ,  the  tec3nology of new inpu t s  must resp't i n  a reduct ion  i n  t\le 

u n i t  cos t  of fooa crop output .  The second major c o n s t r a i n t  i n  a t t a i n i n g  

p r o j e c t  objectives is  t h e  a b i l i t y  of pro jec t  components t o  inf luencc  the 

c u l t i v a t i o n  p r a c t i c e s  of t h e  t a r g e t  group. 

Recognizing these  two major c o n s t r a i n t s ,  a package of intcgrntcd 

management p r a c t i c e s  has  been proposed which p r imar i ly  represent  rn thcr  

minor adapta t ion  of e x i s t i n g  p rac t i ce s .  Due t o  t h e  s i m p l i c i t y  of thc  

package, dramatic i nc reases  w i l l  no t  occur immediately (cxccpt i n  cosca where 

chemical t reatment  is involved).  The va lue  of i t s  use is  t o  make 
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f i e l d "  concept. I n  o the r  words, pes t  populations can be to l e ra t ed  

and should be  allowed a t  levels, t h a t  have no s i g n i f i c a n t  e f f e c t  on 

crop y i e ld .  The mere presence of an  i n s e c t  p e s t  i s  no t  a t h r e a t  of 

economic damage. I f  a  p e s t  is completely el.iminntec',many of t hc  

r egu la t ing  f a c t o r s  ( i , e . .  ~ r e d a t o r s  and n a t u r a l  enemies) of the  

eco-system w i l l  a l s o  disappear.  I f  the  pes t  re invades t h e  eco-system in  

tl:e absence of these c r i t i c a l  r egu la t ing  components, a s  i t  i s  almost 

c e r t a i n  t o  do, the pes t  management system could no longer funct ion a s  a 

self-gcncrat i r ig  process. In t eg ra t ed  pes t  management i s  thus C:-: 8-ed a s  

t he  u t i l i z e t i o n  of a l l  s u i t a b l e  techniques t o  reduce or  rnaint~i.:, : ~ C S L  

populat ions a t  or below l e v e l s  which would cause i n j u r y  of 2ccnomic 

importance t o  e&r icu l tu re .  

As s t a t e d  e a r l i e r ,  the f i r s t  major cons t r a in t  i s  of  a n  eccl!ornic 

na ture .  This i s  a  subjec t  about which i t  i s  very d i f f i c u l t  t o  make 

d e f i n i t i v e  otdtcments: i t  i s  easy t o  detennine what i s  spent  during a 

given period on chemical c m o d i t i e t ; ,  but i t  i s  not  easy t o  determine 

the  p rec i se  r e tu rns  we accrue from t h i s  expense. This i s  becausc! cherr 

a r e  few, i f  any, s a t i s f a c t o r y  s t a t i s t i c s  on the value of the  crop 

saved by pes t  con t ro l  p rac t i ce s .  The damage t h a t  occurs i n  s p i t e  of 

t hese  expenses i s  f a i r l y  e a s i l y  detennined, but  t o  detennine what 

l o s s  would h ~ v e  been i n f l i c t e d  i f  no chemical con t ro l s  had been used 

i s  almost i m ~ o s s i b l c  except i n  experimental t e s t s .  

The f i r s t  and most important bas i c  element i n  i n t eg ra t ed  con t ro l  

systems i s  the p r inc ip l e  of economic thresholds.  An economic threshold 

i n  t h i s  context  is  the l e v e l  a t  which damage con no longer be t o l e r a t e d  

und, hence, the l cvc l  a t  o r  bcforc r~hicll  i t  i s  dcs i rnble  t o  i n i t i a t e  
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p r o t e c t i o n  

d e l i b e r a t e  / a c t i v i t i e s .  The de te rmina t ion  of t h e s e  t h r e s h o l d s  

i s  p r e r e q u i s i t e  t o  t h e  development of any system of pcsf management 

f o r  two main reasons:  f i r s t ,  one must know t h e  l e v e l  of p e s t  popu la t ions  

below which damage i s  t o l e r a b l e ,  and t h u s  de f ine  t h e  u l t i m a t e  o b j e c t i v e  

of t h e  c o n t r o l  system; and, second, one must know t h e  l e v e l  above wl~ich 

new emergency elements a f  t h e  i n t e g r a t e d  program must be a p p l i e d  o r  

invoked t o  a v e r t  s i g n i f i c a n t  i n j u r y  and a n  outbreak of t h e  p e s t  o rgan i s~n ,  

To o b t a i n  t h i s  in fo rmat ion ,  a  c l e a r  p i c t u r e  of t h c  complex economics 

a s s o c i a t e d  wi th  t h e  p roduc t ion  of t h e  c r o p  of i n t e r e s t  i s  v i t a l .  F i r s t ,  

one must know t h e  g e n e r a l  economic p i c t u r e  and then d e t e r n i n e  ,;I.,. r;;igll' 

be  c a l l e d  t h e  economic degrees  of freedom. I n  o ther ,words ,  we r l ~ b t :  

de termine t h e  margin of p r o f i t  on which t h e  farmer i s  o p e r a z i n ~  s o  t h a t  

t h e  amount he can a f f o r d  t o  l o s e  t o  t h e  depreda t ions  of pes3;can be 

~ S S A S S P ~ .  Sermcl, snd aqafnst: t h i s  backgror.!nd, one mqs't det-ermine how 

much can be a f f ~ r d e d  f o r  p r o t e c t i o n  a g a i n s t  t h i s  l e v e l  of l o s s .  Por 

example, i f  a  grower can a f f o r d  t o  l o s e  X hundreds of d o l l a r s  p e r  a c r e  

t o  p e s t s  and s t i l l  t u r n  a  r e a s o n a b l e  p r o f i t ,  he can a f f o r d  up t o ,  b u t  

n o t  exceeding X hundreds of d o l l a r s  f o r  p r o t e c t i o n  of h i s  crop.  I f  he 

can be p r o t e c t e d  f o r  l e s s  t h a n  t h i s  amount, t h e  d i f f e r e n c e  w i l l  be added 

t o  h i s  p r o f i t .  This  knowledge d e f i n e s  t h e  problems of s c i e n t i s t s  and 

s e t s  t h e  l i m i t s  on t h e  c a s t  and v a l u e  of t h e  management systems we can 

deve lop. 

It i s  d i f f i c u l t  t o  determine t h e s e  economic t h r e s h o l d s  and l e v e l s  

of t o l e r a n c e  because of t h e  g r e a t  number of f a c t o r s  involved and because 

many of t h e  f a c t a r s  a r e  economic and n o t  r e a d i l y  a v a i l a b l e  t o  o r  

a s s c s s a b l c  by animal  and p l a n t  s c . i e n t i s t s .  And, it i s  ax iomat ic .  t h a t  

t h c  t h r c s h o  ld  leve 1s w i  11 change con:;r 211t l y  w i t h  changing economic and 
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env i ronmenta l  c o n d i t i o n s ;  t h e y  t h e n ~ s e l v e s  a r e  dynamic,and t h i s  adds 

we igh t  t o  t h e  arguments i n  f a v o r  of m u l t i f a c e t e d  f l e x i b l e  c o n t r o l  

s y s  tems. 

There have been few a n a l y s e s  of t h e  aconomics of c rop  p roduc t ion  

r e l a t i v e  t o  p e s t  problems, and p r i n c i p l e s  r a r e l y  have been developed 

and l i m i t s  c l e e r l y  defined.  Consequently,  i t  i s  n o t  unusual  f o r  more 

t o  be s p e n t  t o  c o n t r o l  a  p e s t  t h a n  t h e  v a l u e  of t h e  co~mnodity t h e  p e s t  

cou ld  d e s t r o y ,  o r ,  even worse, f o r  a  h e l p f u l  i n s e c t  t o  be . d e s t r o y e d  a t  

c o n s i d e r a b l e  cos t .  Moreover, a s  mentiofled e a r l i e r ,  t h e  a p p l i c a t i o n  o f  

a  p e s t i c i d e  t o  des t roy  a  major  p e s t  may wel! upse t  ba lances  t o  : . :A nn 

e x t e n t  t h a t  yew minor p e s t s  a r e  c r e a t e d ,  which i n  t u r n  r e q u i f e  s t i l l  

more money t o  c o n t r o l .  This  s o r t  of synergism s t r a i n s  t h e  boundar ies  

of el:e:i L!E : ~ ~ o s t  l i b e r a l  margin of prof  it, nzd y c t  can on ly  Sc clearly 

expose0 by a  a e c a l i e d  a n a i y s i s  o r  t n e  economics o t  c rop  p roduc t ion  i n  

r e l a t i o n  t o  p o s t  c o n t r o l p  

On t h e  b a s i s  of t h e  a v a i l a b l e  f ragmentary  evidence,  i t  may be  concluded 

t h a t  econom5c-threshold l e v e l s  a r e  a lmos t  i n v a r i a b l y  h igher  t h a n  expec ted?  

Too f r e q u e n t l y ,  t h e  v i s u a l  t h r e s h o l d ,  t h e  popula t ion  leve 1 a t  which 

i n d i v i d u a l s  of t h e  p e s t  s p e c i e s  a r e  obvious,  i s  synonymous w i t h  t h e  

a c t i o n  t l ~ r e s h o l d ,  and both  equa ted  w i t h  t h e  economic th resho ld .  The 

a c t i o n  t h r e s h o l d  i s  t h e  l e v e l  or' p e s t  popu la t ion  

a t  which a c t i o n  must be haken t o  p reven t  t h e  popula t ioa . f rom r i s i n g  t o  

t h e  economic t h r e s h o l d  where s i g n i f i c a n t  damage occurs.  Idea  1 ly ,  i t  

would be d e s i r a b l e  t o  have c o n t r o l  sys tems t h a t  a r e  s o  e f f e c t i v e  and 

s e l f - p e r p e t u a z i n g  t h a t  t h e  n e c e s s i t y  f u r  a c t i o n  i s  avoided. Most systems, 

howcvcr, w i  11 p r ~ b o h  l y  r e q u i r e  p c r i o d i c  act l .on,  and hence t h e  dctcitllinati.on 

of t h c a c t i o n  and economic t h r e s h o l d  bccon~cs of suprenlc! importance.  



S t u d i e s  of the e c o n m i c e  of c r o p  p roduc t ion  i n  r e l a t i o n  t o  ~ e s t  

c o n t r o l  l e a d  t o  determining a g a i n s t  a  known economic background t h e  damage 

l e v e l s  t h a t  can be t o l e r a t e d  wi th  each c r o p  of i n t e r e s t .  Th i s  t o t a l  l o s s  

i s  a s s i g n a b l e  t o  t h e  e n t i r e  complex of p e s t s  a t t a c k i n g  t h e  crop,and onc m u s t  

t a k e  a n o t h e r  s'iep t o  determine t h e  r e a l  and p o t e n t i a l  damage l i m i t s  a s s i g n n l ~ l c  

t o  each major  p e s t  w i t h i n  t h e  e n t i r e  complex. These assignments depend n o t  

on ly  on t h e  economic framework of p roduc t ion ,  b u t  a l s o  on c e r t a i n  b i o l o g i c a l  

a t t r i b u t e s  of the  p e s t s  themselves. These a r e  t h e  a t t r i b u t e s  t h a t  de t e rmine  

whether t h e  p e s t  i s  a  d i r e c t  o r  i n d i r e c t  one, and whether it has  1.11~ a b i l i t y  

t o  i n c r e a s e  r a p i d l y .  

It i s  d i f f l c u ' l t  t o  determine t h e  l e v e l  of economic i n j u r y ,  3f.2~. 

t h i s  i s  assumed t o  be t h e  l e v e l  a t  which s i g n i f i c a n t  numbers of p e s t s  a r e  

destroyi.ng impcrt.a~:t q u ~ ~ l t i t l e s  of produce, but i n  most csscs thi:; 5 3  n 

subjective decerminacion. ir has  proved remarkabiy d i r r i c u l t  t o  document 

the h a r m f t ~ l  e f f e c t s  o f  w e n  q u i t e  n o t o r i o u s  p e s t s ,  and our ve ry  n z t u r a l  

assumption,  t h a t  i f  a p e s t  d e s t r o y s  a  f r u i t  o r  f eeds  on a t r e e  i t  i s  causing 

cconornic i n j u r y ,  i s  n o t  always suppor ted  by t h e  f a c t s .  

It i s  even more d i f f i c u l t  t o  determine t h e  economic t h r e s h o l d s  of 

~ ~ o s t  p e s t s  on mosr crops.  This  r e q u i r e s  t h e  p r e d i c t i o n ,  which i s  u s u a l l y  

beyond our  competence a t  p r e s e n t ,  of  t h e  probable  consequences of con t inued  

jncreasc-s i n  p o p c l a t i o n s  i f  co r l t ro l s  a r c  n o t  app l ied .  Thc g a t h e r i n g  of dz ta  

t o  p e n n i t  p r e d i c t i o n  i s  one of our  most p r e s s i n g  r e s e a r c h  needs. 

The ass ignment  of i n d i v i d u a l  damage l e v e l s  and p o t e n t i a l s  t o  each p e s t  

a t t a c k i n g  a  g iven  c r o p  l eads  t o  t h e  f i n a l  s t e p  i n  c o n s i d e r i n g  t h e  a r r a y  of 

p e s t s  t h a t  c o n f r o n t s  us. This  i s  t o  rank  Lhe common s p e c i e s  i n  t h e i r  o r d e r  

of importance.  Th is  may be on ly  t o  s i n g l c  o u t  t h e  most important  f o r  



i n t e n s i v e  r e s e a r c h , ' e s p e c i a l l y  I F  a l l  we can  hope For i s  t h e  development 

of  a n  i n t e g r a t e d  c o n t r o l  system i n  i t s  most narrow s e n s e  - t h a t  p e r t a i n i n g  

t o  a s i n g l e  s p e c i e s .  I f  one i n t e n d s ,  however, t o  at temp- t o  d e s i g n  a  systcm 

a g a i n s t  a l l  major  p e s t s  i n  a n  ecosystem, r a n k i n g  p e s t s  i s  more i m p o r t a n t ;  

on i t  depends t h e  es tabl ishrpent  of  p r i o r i t i e s  f o r  r e s e a r c h ,  and a l s o  I t  I s  

by t h i s  means t h a t  t h e  dependency of  t h e  s t a t u s  of one p e s t  on t h a t  of  

o t h e r s  can  be  revea led .  

Once t h e  economic s t a t u s  of t h e  p e s t s  o c c u r r i n g  i n  a n  ecosystem h a s  

been determine?,  s t u d i e s  on t h e i r  eco logy  must be developed. These havc 

two purposes  : p r e d i c t i o n  and manipu la t ion .  The main v a l u e  of be: I::, ::? b t  

t o  p r e d i c t  f u t u r a  t r e n d s  i n  t h e  p o p u l a t i o n  leve  1s of p e s t s  i s  t h a t  ! Y e11a1,lt.s 

one t o  a p p l y  c o n t r o l  measures t o  p r e v e n t  r i s e s  above t h e  economic-irrjury 

l e v e l .  Most pes; management programs w i l l  be complex in tcrwcven systems 

w i t h  a  number cf  major  componcnts. P e s t  p o p u l a t i o n s  w i l l  c e r t a i n l y  no t  be  

e  linlina t e d  i n  t h e s e  programs, b u t  r a t h e r  wi 11 f l u c t u a t e  a t  !ow lcve  1s 

g e n e r a l l y  acceptable t o  u s o  From t ime  t o  t ime,  t h e s e  f l u c t u a t i o n s  w i l l  

approach t h e  economic- in jury  l eve l .  I f  we p a n i c  and app ly  v igorous  e x t r a  

measures ,  we may permanently d i s r u p t  t h e  system. There fo re ,  we must bc a b l c  

t o  p r e d i c t  w i t h  cor.fidence t h e  f u t u r e  p o p u l a t i o n  t r e n d s  s o  t h a t  we w i l l  a d d  

new components 1.0 the  system on ly  when r e q u i r e d  t o  dampen p o t e n t i a l  ouc- 

b r e a k s ;  and we must s e l e c t  components i n  t h i s  r e g a r d  t h a t  havc a  minimal 

d i s r u p t i v e  i n f l u c n c e  on t h e  system a s  a  whole. Whcn danger i s  p a s t ,  t h c s c  

cotnponcnts shou ld  bc dropped from t h e  sys tem u n t i l  a g a i n  r e q u i r e d .  Th i s  

k i n d  of  p r e d i c t i o n  is  p a r t i c u l a r l y  impor tan t  a f t c r  a  s a t i s f a c t o r y  systetn has  

bccn developed - i n  t h e  o p c y a t i o n a l  phase  of  t h e  s tudy.  

Moi~ipula t ior i  i s  a l s o  b a s i c  t o  t h e  es tab l i sh tnen t  of  such systems.  One 

m i l s t  bc a b l e  t o  de te iminc  t h c  f a c t o r s  i n  a  c r o p  ecosystem t h a t  a f f e c t  p c s t  
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numbars, o r  t h a t  have t h o  p g t e n t i a l  t o  do so,  s c l e c t  those  w i t h  t h e  g r e a t e s t  

u s a b i l i t y ,  and  s o  manipula te  t h e  ecosystem a s  a  whole t h a t  t h e i r  r e g u l a t i v e  

e f f e c t  w i l l  b c  maximized. When this has  been done, when t h e  m o s t . v a l u e  i s  

be ing  o b t a i n e d  from n a t u r a l  f a c t o r s  o f  t h e  ecosystem, one may f i n d  t h a t  t l ~ c  

p e s t  p o p u l a t i o n s  of i n t e r e s t  a r e  reduced t o  t o l e r a b l e  l e v e l s  wi thou t  l u r t l i c r  

a c t i o n  on our  pa r t .  I f  n o t ,  one can t h e n  t h i n k  i n  terms of adding ncw corn- 

ponents  t o  tlie ecosystem t h a t  w i l l  complen~ent t h o s e  a l r e a d y  p r e s e n t  t o  

produce t h e  l e v e l s  of p e s t  abundance t h a t  one r e q u i r e s .  I n  t h e  r a t i o n a l  

nrtd o rgan ized  development of i n t e g r a t e d  c o n t r o l  programs, t h i s  s t a p ~  i s: 

progress ion  i n  ~ e s e a r c h  from de te rmin ing  important  enviionrnental  f5c.r :,zs 

through manipu l a t i o n  t o  maximize t h e i r  e f  f c c t i v e l l e s s  t o  t h e  a d d i  ti cn o t 

supplementa 1 components i s  e s s e n t i a  1, The second major c o n s t r a i r ; ~  has I J C ' J I I  

i d e n t i f i e d  a s  t h e  a 5 i l i t y  of p r o j e c t  components t o  i n f l u e n c e  t h e  c u l t i v a ~ i . > n  

p r a c t i c e s  of t h e  t a r g e t  group. Although t h e  s p e c i f i c  a c t i o n s  necessa ry  I P  

enhance t h i s  p rocess  must be decided on a  c o u n t r y  b a s i s  (and w i t h i n  c o u n L r y  

on a r e g i o n a l  o r  a r c a  b a s i s ) ,  c e r t a i n  g e n e r a l  c r i t e r i a  can be o u t l i n e d  f o , -  

a l l  c o u n t r i e s  a s  a  u n i t  ever1 though p r e s e n t  e x t e n s i o n  s e r v i c e s  and c r o p  

p r o t e c t i o n  a c t i v i t i e s  va ry  i n  form, i n t e n s i t y ,  and magnitude from count ry  

t o  country .  Our primary e f f o r t  w i l l  be d i r e c t e d  through t h e  e x i s t i n g  

e x t c n s i o t ~  s e r v i c e s  system by p rov id ing  middle  and lower l e v e l  t r a i n i n g  in 

c r o p  p r o t e c t i o n  a c t i v i t i e s .  Middle l e v e l  t r a i n i n g  f o r  pe rsonne i  ass igned  

t o  reg iona  1 l e v e l  (arrondissement) p o s i t i o n s  i n  t h e  c rop  p r o t e c t i o n  u n i t s  

and /or  e x t e n s i o n  s e r v i c e s  w i l l  be a v a i l a b l e  a t  planned r e g i o n a l  t r a i n i n g  

c e n t e r s  i n  Senegp.1 and Cameroons, o r / and  a t  t h e  IJSDA s i x  month p l a n t  

p r o t e c t i o n  c o u r s e  i n  t h e  U.S.A. I n  Senegal ,  t h e  e x i s t i n g  f a c i l i t i e s  of 

the  Notional  School of Rural  o f f i c i a l s  a t  Bamtcy w i l l  be a v a i l a b l e  f o r  both  



middle  and lower l e v e l  t r a i n i n g .  Funds a r e  i n c l u d e d  i n  t h i s  p r o j e c t  f o r  t h e  

c r e a t i o n  of 3 t o  & month c o u r s e s  i n  p l a n t  p r o t e c t i o n  f o r  bo th  l e v e l s .  Thc 

D i r e c t o r  of A g r t c u l t u r a l  S e r v i c e s ,  United Republic of Cameroon, h a s  agreed  

i n  p r i n c i p l e  t o  t h c  c r e a t i q n  of s i m i l a r  r e g i o n a l  t r a i n i n g  f a c i l i t i e s  i n  

Yaounde, and t h e u r e  of f a c i l i t i e s  a t  t h c  U n i v e r s i t y  of Cameroon, Yaounde. 

Th j s  c e n t e r  would : ra in  p a r t i c i p a n t s  from Chad and t h e  Cameroons i n  middle  

and lower l e v e l  c r o p  p r o t e c t i o n  p r a c t i c e s .  Funds f o r  t h i s  c e n t e r  nre a150 

i n c l u d e d  i n  t h e  p r o j e c t .  A t  bo th  t r a i n i n g  c e n t e r s ,  3 t o  6 month progranis 

of s h o r t  c o u r s a s ,  i n c l u d i n g  conduct  of su rvkys  and f i e l d  demons tza t io r .~ ,  

o p e r a t i o n  of eqvipment, chemis t ry  of p e s t i c i d e s . ,  t o x o l o $ i c a l  e f f e l . i s ,  :r:5 

s a f e t y  and envj.rgn,nentnl c o n t r o l  methods w i  11 be developed. The ia.ri;cs t 

t r a i n l n g  component i s  des igned f o r  lower leve  1 f i e l d  s t a f f ,  both  nlalti and 

fr~iidlt:.  S ~ I I L B  IIL a l l  c u u ~ i i r i e s ,  1 1 1 u s ~  fuud c r u p  p~.'ruducLiuri is  tIie r e s p o ~ ~ s i -  

b i  l i t y  of fc:na l e c ,  t h e  i n c l u s i o n  of female p a r t i c p a n t s  w i  11 be a c y i v e  l y  

sought.  Tlic! 1o;ier levi l l  t r a i n i n g  of f i e l d  a g e n t s  i s  c o ~ ~ s i d c r e d  t o  be \j: 

utmost importance  a s  t h e s e  pe r sonne l  p rov ide  t h e  d i r e c t  l i n k  t o  farm 

c u l t i v a t o r s .  V i l l a g e  leve  1 s t a f f  a r e  usua 1 l y  p a r t - t i m e  and r e c e i v e  com- 

p e n s a t i o n  o n l y  dur ing  c e r t a i n  p e r i o d s  d u r i n g  t h e  c r o p  y e a r  when t h e i r  l a b o r  

r.nd s e r v i c e s  a r e  r e q u i r e d .  The i r  t r a i n i n g  w i l l  be conducted through on- 

Lam deinonst ra t ions  and f o r  R s e l e c t e d  group,  a t  r c g i o n a l  t r a i n i n g  f a c i l i t i e s  

i n  tfir: Ci.a~crsonr; ond Seilegal. lslc type  and d u r a t i o n  of dernonstrtitions and 

t r a i n i n g  f o r  c o u n t r y  s p e c i f i c  problems w i l l  be developed by t h e  councry 

t cc l in lc ian  i n  c o l l a b o r a t i o n  w i t h  t h e  r c g i o n a l  p r o j e c t  manager and h o s t  

$;ovcrnnrent of f i c i a l c .  The s e r v i c e s  of a  USDA Consu l t an t  f o r  d e s i g n  of 

c u r r i c u l u ~ ~ i  f o r  a l l  l c v c l s  and t y p e s  of plant: p r o t e c t i o n  a c t i v i t i e s  i s  

nvni lob lc  tinder t h e  r A S A  agreernct~t. Cellera l l y  , however, t h e  type  of t r a i n i n g  



f u r n i s h e d  w i  11 depend upon t h e  l e v e l  a t  which t h e  f i 'eld a e e n t  wi 11 be 

working and t h e  amount and k i n d  of t r a i n i n g  p r e v i o u s l y  rece ived ,  Some h i g h e r  

l e v e l  t r a i n i n g  w i l l  be e s s e n t i a l l y  acadr  f o r  M a s t e r ' s  o r  Bache lo r ' s  

(and i n  some c a s e s  Doc to ra l )  degrees  i r l  U.S. o r  a t  e q u i v a l e n t  t h i r d  

coun t ry  t r a i n i n g  i n s t i t u t i o n s .  Areas of s t u d y  w i l l  depend upon t h e  s t a f f i n g  

requ i rements  O F  t h e  c r o p  p r o t e c t i o n  u n i t s  i n  each p a r t i c i p a t i n g  country .  

I n  Senegal  f o r  example, t h e  o r g a n i z a t i o n a l  p l a n s  c a l l  f o r  f i v e  d i v i s i o n s  i n  

t h e  c r o p  p r o t e c t i o n  u n i t .  O f f i c i a l s  a s s i g n e d  t o  head t h e s e  d i v i s i o n s  would 

r e c e i v e  t r a i n i n g  a p p r o p r i a t e  t o  t h e  f u n c t i o h  of t h e i r  d i v i s i o n s .  In i m y  

e v e n t ,  t h e  e x i s t i n g  f i e l d  s e r v i c e s  and a g r i c u l t , u r a  1 p o l f c i e s  of t h e  ;.- r : l r  i - 
p a t i n g  c o u n t r i e s  w i l l  form t h e  parameters  w i t h i n  which t h e  t r a i n i c g  outpuf 

w i l l  be implemented, E f f o r t s  of  t h e  e x t e n s i o n  sys tem i n  c r o p  p r o t e c t i o n  

a c t i t ' i t i c s  \:ill bc d i r c c t c d  t o x a r d  t h o s e  fa rmers  c u l t i v a t i n g  food  c r o p s ,  

n o t w i t h s t a n d i n g  c t h e r  c r o p  c u l t i v a t i o n  o r  geograph ic  a r e a .  

C, S o c i a l  A n a l y s i s  : 

Any program t o  be e f f e c t i v e  i n  a development coun t ry  should  be  adapted 

t o  t h e  c u l t u r e  of t h e  t a r g e t  group. The t a r g e t  group i n  t h i s  p r o j e c t  be inq  

r u r a l  s m a l l  f a rmers  engaged i n  t h e  c u l t i v a t i o n  of  food c r o p s ,  e s p e c i a l l y  

m i  l l e t ,  sorghum, maize,  and o t h e r  c e r e a l s ,  b u t  n o t  exc lud ing  v e g e t a b l e s  

and o t h e r  food c r o p s  grown f o r  domest ic  o r  on-farm consumption. Programs 

des igned w i t h c u t  r e g a r d  f o r  t h e  farm c u l t u r e  and mentality w i l l  l i k e l y  be 

r ~ g i ~ r d c d  a s  f o r e i g n  and n o t  a s  r e a d i l y  rece ived .  

(1) S o c i o - C u l t u r a l  F e a s i b i l i t y :  Thc t a r g e t  group i n  a 1 1  c o u n t r i e s  

prodtccc p r imnr i  ly f 02 on- fapn consumption, w i t h  any s u r p l u s  a v a i l a b l e  f o r  

s n l c  wLtl\iu a v e r y  l in l i t ed  market ing a r e a .  The p r o I i t  a s p c c t  i s  secondary 

a t  b c s t :  nrld t h e  a- r -a i labi  l i t y  of food c r o p s  for market  i s  dependent upon 



t h e  ( o r  nego t i v e )  d i r  t e r e n c e  between planned and ~ c t u a  1. ou tpu t .  

Under nonnal c o n d i t i o n s  e x c e s s  t o  on-farm needs  a r e  a t  b e s t  m a r g i n a l  a s  

t r a d i t i o n a  1 l a n a ,  l abor ,  and t e c h n o l o g i c a  1 c o n s t r a i n t s  and p a t t e r n s  have 

n o t  been c a p a b l e  of s u r p l u s  product ion.  If t h e  farmer  f i n d s  a t  h a r v e s t  

t h a t  h i s  o u t p u t  exceeds  s u b s i s t e n c e  requ i rements ,  he  may dec ide  t o  slipply 

a  p o r t i o n  of  t h e  s r r rp lus  t o  l o c a l  marke t s ,  r e s e r v i n g  t h e  remainder f o r  

n e x t  y e a r ' s  p l ~ n t i n g  and o t h e r  con t ingenc ies .  I f  on tlie o t h e r  hand, tlie 

f a r m e r ' s  s u b s i s t e n c e  needs exceed on-farm o u t p u t ,  he w i l l  become a  marlcct 

consumer - u s i n g  p a s t  sav ings ,  c r e d i t ,  o r  p lcdg ing  f u t u r e  product ion.  .4 

r e c e n t  development due t o  t h e  drought  h a s  been a  s h i f t i n g  of emphhsic .:an 

c a s h  c r o p  p r o d u c t i o n  t o  food c rop  p roduc t ion .  The y i e l d  from t h e  K E K  l and  

brought  i n t o  c u l t i v a t i o n  h a s  no t  produced a n t i c i p a t e d  amounts of  a d d i t i o r l a l  

o u t p u t  due t o  t h e  lower f e r t i l i t y  on t h e  one hand,  and t h e  p resence  cL p e s t  

acid d i s e a s e  on t h o  o t h e r .  among o t h e r  f ac to r s . .  T h i s  o r o i e c t  will 2o t  

a t t e m p t  t o  r e d i r e c t  t h i s  t r e n d ,  b u t  w i l l  enhance t h i s  e f f o r t  by a s s i s t i n g  

i n  on-farm reduc- ion  of  l o s s e s  caused by p e s t  and t l iscase.  The problem of 

s o c i a l  d i s r u p t i o n  i s  n o t  a t  i s s u e  h e r e  a s  no fundamental  changes i n  socio- 

economic s t r u c t u r e s  i s  in tended.  Farmers were i n t e r v i e w e d  about  t h c i r  

p e r c e p t i o n  of t h i s  p roposa l ,  and i n  a l l  cases responded a f f i r m a t i v e l y ,  S i n c e  

f i e l d  demons t ra t ions  w i l l  be conducted by f i e l d  a g e n t s  who a r e  memb~rs  of 

t h c  l o c a l  v i l l a g e r s  and t r i b a l  groups ,  farmer r e s i s t e n c e  i s  no t  considerc t l  

t o  be a  s t r o n g  f a c t o r .  Conunercinl f a rmers  a r e  accuetomed t o  p e s t  c o n t r o l  

programs. In te rms o f  inves tment  c o s t s ,  o u r  ecoaomic a n a l y s i s  i n d i c a t e s  

t h a t  g iven  p r e s e n t  p r i c e s ,  w?th o t h e r  f a c t o r s  remaining c o n s t a n t ,  t h e  u s e  

of  i n s e c t i c i d e s  is p r a c t i c a l .  

I n  a l l  c o u n t r i e s ,  t h e  farm f a m i l y  is  t h e  pr imary product2on u n i t ,  

w i t h  an  extendcd fau , i ly  r e s p o n s i b i l i t y  th rough  m a t r i n r c h i a l  o r  p a t r i a r c h i d  



l i n e s .  I n  a h m t  a 1 1  i n s t a n c e s ,  t h e  land i s  owned by t h e  t r i b e  or group, 

b u t  p a r c e l e d  o u t  t o  i n d i v i d v a l  f a m i l i e s  ( o r  i n  some c a s e s  i n d i v i d u a l s )  f o r  

c u l t i v a t i o n .  Again, t h e  n a t u r e  of t h i s  p r o j e c t  i s  such t h a t  land t e n u r e  

p a t t e r n s  a r e  n o t  a t  i s s u e ,  a s  t h e  focus  a t  t h e  farm l e v e l  w i l l  be  on c u l t u r a l  

c o n t r o l s ,  complemented by o t h e r  chemical  and non-chemical measures. No new 

organizationcr 1 changes w i l l  be in t roduced.  Our e f f o r t s  w i l l  be s imul taneous ly  

a p p l i e d  through demonstra t ion and p r a c t i c a l  t r a i n i n g  a t  t h e  farm, v i l l a g e ,  

and arrondissement  l e v e l ;  and by academic and a p p l i e d  t r a i n i n g  f o r  s e l e c t e d  

r e g i o n a l  and n a t i o n a l  government o f f i c i a l s .  Farm p l o t s  t o  be used Z:)r 

demonstra t ion purposes  w i l l  be s e l e c t e d  by t h e  ' farmers,  o r  t h e i r  chosen 

r e p r e s e n t a t i v e s .  We should,however,consider t h e  q u e s t i o n  of time a;!.ocation 

and proper  m o t i v a t i o n  f o r  p r o j e c t  acceptance.  The m o t i v a t i o n  f a c t o r  f o r  t h i s  

p r o j e c t  i s  i n h e r e n t  and r e v o l v e s  around two themes t y p i c a l  of a l l  farm 

popula t ions  i n  t h e  p a r t i c i p a t i n g  c o u n t r i e s :  1) t h e  d e s i r e  t o  produce i n  

quant iky an  amount s u f f i c i e n t  t o  meet pe rce ived  f a m i l i a l  nccds,  and 2 )  

minimizat ion of t h e  r i s k  f a c t o r .  Crop p r o t e c t i o n  measures a s  developed f o r  

t h i s  p r o j e c t  a d d r e s s  b o t h  i s s u e s  by a s s i s t i n g  t h e  farmer i n  e n s o r i n g  t h a t  

h i s  i n p u t s  w i l l  n q t  be negated by u n c o n t r o l l a b l e  d i s e a s e  and p e s t  in fesCac ions ,  

and by minimizing t h i s  r i s k ,  promoting t h e  r e a l i z a t i o n  of p o t e n t i a l  ou tpu t  

g iven s o i l  f e r t i l i t y  and o t h e r  f a c t o r s .  Time s t u d i e s  f o r  farmers  i n  p a r t i -  

c i p a t i n g  c o u n t r i e s  have n o t  been conducted t o  our  knowledge. A s  s t a t e d  

e a r l i e r ,  farmers  i n  a l l  c o u n t r i e s  have s h i f t e d  more land i n t o  t h e  c a l t i v a -  

t i o n  of food c rops ,  and a s  a  consequence, more t ime and l abor  is  a l l o c a t e d  

t o  loot1 c rop  product ion.  I t  is  known a l s o ,  t h a t  s i n c e  food c rops  a r c  u s u a l l y  

cu l t i v a t c d  by femo l e s  (and males  dependent upon t o t a l  a r c s  p l a n t e d )  incrcmenta 1  

1:iine n r ~ d  l n l ~ o r  u n i c s  a r c  provided by wonic3n. a s  w e l l  a s  Inen. Under co i ld i t ions  



where s u r v i v a l  i s  t h e  g o a l  (and a l l  s u b s i s t e n c e  fa rmers  a r e  concerned w i t h  

t h i s )  t ime and l abor  a r e  provided a s  n e c e s s a r y  t o  e n s u r e  s u r v i v a l .  T h i s  i s  

e x a c t l y  t h e  s i t u a t i o n  e x i s t i n g  i n  t h e  r u r a l  a r e a s  of t h e  p a r t i c i p a t i n g  

c o u n t r i e s .  Under t h e s e  c o n d i t i o n s ,  a d d i t i o n a l  t ime and l a b o r  w i l l  be 

f o r t h c a d n g .  Once c r i s i s  c o n d i t i o n s  a r e  no longer  p r e s e n t ,  c r o p  p r o t e c t i o n  

measures become t ime and l a p o r  sav ing  devices .  

( 2 )  Income C i s t r i b u t i o n  and Employment E f f e c t s  : Equal ly  a s  impor tan t  

a s  t h e  o u t p u t  and income i n c r e a s e s  which can be expec ted  a s  a  result :  of 

p r o j e c t  a c t i v i t i e s  a r e  t h e  d i z t r i b u t i o n  and employment e f f e c t s  m o n g  i:.divi-. 

d u a l s  o r  groups ,  and t o  some e x t e n t ,  among r e g t o n s ' a n d  s e c t o r s .  A: :.ilc 

pr imary l e v e l ,  p r o j e c t  a c t i v i t i e s  w i l l  be d i r e c t e d  t o  a s s i s t i n g  srr.~.:l i annzzs  

i n  r u r a l  a r e a s  who c u l t i v a t e  food c rops  f o r  s u b s i s t e n c e  needs i n  ,c;-~e f i ; - s t  

i n s t a n c e ,  and supp ly  loca 1 markets  when s u r p l u s e s  a r e  a v a i  l ab  le.  Under 

adverse  condi t i o n s ,  t h i s  same ind iv idua  1 may become a  Zoca 1 marice? consurner 

r a t h e r  than  s u p p l i e z .  Through demonstra t ions  and t r a i n i n g  i n  mct!lods and  

t echn iques ,  farms and i n v i d u a l s  s e l e c t e d  by v i l l a g e  and t r i b a l  l e a d e r s  w i  11 

become t h e  c o n d u i t  f o r  conveying in fo rmat ion  and p r a c t i c e s  des igned t o  a s s i s t  

i n  t h e  p r o t e c t i o n  c f  f i e l d  and s t o r e d  p roduc t s  f r o n  p e s t  and d i s e a s e  damage. 

The h i g h l i g h t  of t h i s  p rocess  occurs  when comparisons a r e  made of y i e l d s  

from s t a n d s  employing p r o t e c t i o n  measures a s  opposed t o  y i e l d s  from s t a n d s  

no t  cn~ploying p r o t ~ c t i o n  measures. I n i t i a l l y  t h e  farmers  eniploying t h e s e  

p r a c t i c e s  w i l l  b e n e f i t  i n  terms of an i n c r e a s e  i n  y i e l d  from food c rops  

( s u b s i s t e n c e  of s u r v i v a l )  and i f  a  s u r p l u s  e x i s t s ,  i n c r e a s e  i n  cash  incorne 

f r o ~ n  ~ n a r k c t  s a l e s .  As morc f a - m e r s  adop t  p ro t . cc t ion  p r a c t i c e s  and morc food 

c rops  bacornc a v n i l a b l c ,  t h e  b e n e f i t s  w i l l  pass  t o  the cofisurncr i n  t h e  form 
\ 

of loi.ri*r prices mi\ rrv,iilabi l i t y  of fmcl  1rl.oduc-t.s. Eniploynent c f f c c t s  oE 
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t h i s  p r o j e c t  w i l l ,  a t  t h e  f a n  l e v e l ,  s p r e a d  l a b o r  requirements  more evenly  

throughout t h e  g r ~ w i n g  season,  a s  c e r t a i n  measures should be' employed 

p e r i o d i c a l l y  throughout ,  t h e  croD vear  (nrp-nlnn*ing t o  pos t -ha rves t ) .  A t  

t h e  farm l e v e l ,  employment g e n e r a t i o n  e f f e c t s  a r e  minimal i f  n u t  n e u t r a l ,  

a l thobgh  a d d i t i o l ~ a i  l abor  w i l l  be r e q u i r e d  a t  h a r v e s t  i f  ot i tput does i r icrease  

cons iderab ly  over  a  number of farm u n i t s ,  w i t h  r e s u l t i n g  a d d i t i o n a l  labor  

requirements  f o r  t r a n s p o r t  and marketing.  On t h e  o t h e r  hand, i f  thc  transport:  

and market ing s e c t o r s  are o p e r a t i n g  a t  l e s s  than f u l l  c a p a c i t y  t h e s e  s e c t o r s  

would be a b l e  t o  absorb  t h e  q d d i t i o n a l  ou tpu t  w i t h o u t  expansion of f a c t o r  

magnitude. 

D. P o l i c y  See Sect ion.  B t h r u  E, P a r t  IV 

E. F i n a n c i a l  See Sec t ion  A, P a r t  I11 

F. Admin is t ra t ive  See Sec t ion  B t h r u  E, P a r t  IV 
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PART I V  Project  Implenranbation 

A. General 
'I 

1. Establieh and e ta f f  a Sahel Food Crop Production project  headed 

by a Regional A I D  projec t  manager with a country project  o f f i ce r  

(Entomologist) . s ta t lonqd I n  each pa r t i c ipa t ing  country a s  a counterpart 

t o  appropriate Minietry of Agriculture o f f i c e r  and a Regional Peet 

Control Training Officqr etationed i n  Yaounde. 

2. Provide l i a i s o n  on an in t ra-  and inter-regional basie fo r  admlnis-  

t r a t i v e  ar.d operational matters interlobking with goals of reg',o;?~l 

organizations such a s  FAOj OICMA, OCLALAV, Food Crop research sr2:icrno 

and other  a ~ e n c i e s  gntereeted i n  the development of agricultur;' 

resources of the  Sahel. 

3.  Provide leadership i n  developing v iable  plant  protection 

organizat iors  i n  each pn*mtry through: 

a.  Advi~ing on designing, s t a f f ing ,  and t r a in ing  the  nat ional  

Plant Protect ion Extension Unit. 

b . Advising on sound administrative management prac t ices ,  

including s t a f f ing ,  planning, budgeting, and evaluation. 

c. Iden t i f i ca t ion  of professional and p rac t i ca l  t ra in ing needs 

on the  sttort and long-term. Provide f o r  o r  conduct shor t  courses, 

f i e l d  demonstratione, and other needed in-country training.  

d .  Encouraging and aeeiet ing i n  the development of e f fec t ive  

survey, aud ccnt ro l  eyetems. 

4. Provide technical  aeeietance i n  plant  protect ion operations a s  

follows : 

a. Ident i fy  epeciee, d i r e c t  and conduct ourveye f o r  teaching- 

counterparts how t o  determine major insec t  probleme, 



areemu popula t ion  ,and incidence l a v e l a  f o r  C ~ * . I I L I C S ~ ~  ~ W ) L I & I ,  

and devalop s imple  s y a t r n a  t o r  e r t l ~ t l n ~  c r o p  lueera .  

b. iletermine and, c a r r y  out  d r r o n r t r r t l a n e  u t  0.e a a f c e r ,  %-+f 

e f f e c t i v e  and eccrnomical w t h o d e  of  p a d t  c~jrrtrol  f u r  catL 

country  4nd stop, i n t t g r a t i n g  thta$ial, zutrur.l, U E ~  brunvliz*t 

methode 88 i n d i c a t e d .  Cive s p e c i a l  s t  t e n t  Ion r t~ p ~ ~ r ~ e ~ ~ ~  

p e a t  problcme. 

c. Provide i n o t r u c t i o n  i n  p e s t l c i d c  a a f e t y  Inrludlag p r d -  

t e c t i o n  of nppl:lcationel and impact otr t lie n,,rt- t ;st ~ C C  cew:a +$ci! B 

d. I d e n t i f y  mnJor raaenrch nerds  and a a a i a r  l i i  e a t  at Iio I -,g 

programe t o  odc'ircee auch neoda. 

e. P r ~ v i d e  t c c h n i c n l  adv ice ,  c . o a a u l t a ~  l r l t t ,  at.: I , ' I  !a! L I:(  L C I P  

with r e g i o n a l  o r g o n l r a t i o n e  and L I ~  her t ! ~ 1 1 \ c r i  ; < i j  c i  a! l t  g I* .  I ~ Z C  

a r e a .  

f .  Int roduce r c g u l r ~ t o r y  phl lon, ,~) l~y t u a a a l a t  ~ t c l t  4 t c r  ~ r r  

guarding pgnlnot i n t r o d u c c i o ~ l  of cxnt 11. plarr: j c a t  a. 

g. Providc progrcee  r c p o r t a  1711 n c t l v l t  letr r l t  t h e  ; i $ t ~ ) c c c ,  by 

country  nnd by reg ion ,  a t  d a r r l ~ n a t e d  1 1 1 t c r \ ~ a l a .  

B. S p e c i f i c  Plane t o  Achieve Pr>Le-~_t-_l'!~r~,oara, 

1. The p r o j e c t  w i l l  be l n l t l n t ~ t l  In !;onegal, Ksui  lr ~ t ~ l ~ ,  < able# L W ~ ,  

and Chad wi th  t h c  Colrntry Entomologlnt in !;cnehal t A t j v c r l t q  I!.= fccr : . t r i  

i n  Mauri tonic~,  oe w c l l  ao conduct !nu the  1rrojcr.t ac r 1v.t l:\ S C S . C ~ ~ $  - 

(See P a r t  I I  , Sec t ion  1 1 or Pro jec t  bnc-kgrountl drllf ( ' c , i . f r t  y :.c t s r  c 1' r 

C r i t e r i a ) .  

2.  Thf: Snhol Food Crop I ' ro t rc t lon I ' rojcrr  &rrager b i l l  c s t ~ b t t o k  

headquartc-re jn  Dakar, Ssnogr l .  A copy o t  the BtsfC1nm P a r t o r s  &:tw 

http:HnnaK.at


Raqueet (SPAR) has been completed and approved by t h e  Personnel Management 

Off ice  of hID/W which f u l l y  exp la in s  h i e  du t i e s .  

The Regional Pes t  qon t ro l  Training Off icer  s t a t i oned  i n  Yaounde 

w i l l  work with each country deeigning bas i c  and mid l e v e l  t r a i n i n g  courses.  

3 .  The U.S. entomologiet w i l l  work c lo se ly  wi th  and under t h e  host  

government Di rec tor  of Agr i cu l tu ra l  Production and wi th  h i s  Di rec tor  of 

P l a n t  Pro tec t ion .  I n  t h e  f o u r  coun t r i e s ,  t h e  Nat ional  P l an t  Pro tec t ion  

s e r v i c e s  a r e  concerned p i t h  i nc reas ing  food crop production through 

reduc t ion  o: lossee  caused on food crops by i n s e c t s  and d ioeases  botli 

before  and a f t e r  harves t .  P r i v a t e  o r  p a r a s t a t a l  commercial a d  ; d : r , s r t  

cro;, produztion companies have developed some c a p a b i l i t y  t o  com!..it p.L~mt 

p e s t s  with t h e i r  own organiza t ions .  

4. Within 120 days a f t e r  a r r i v a l ,  t h e  entomologist  i n  each country 

should prepure with t h e  a s s i s t a n c e  of t h e  A I D  p ro j ec t  manager s one year 

work plan i n  qua r t e r ly  segmente. This  should be done i n  complete co l la -  

bora t ion  with t h e  host  government and USAID s o  the re  i s  a c l e a r  understanding 

of each p a r t i e s '  r e s p o n s i b i l i t y ,  inputs ,  and a r e a l i s t i c  time schedule 

adapted t o  each coun t r i e s '  c a p a b i l i t y  t o  fol low it. 

5 .  Each country has  r e c e n t l y  e s t ab l i shed  a skelecon p l a n t  production 

d i v i s i o n  based on two fundamental types of p lan t  p ro t ec t i on  services: 

a.  The " f i r e  department" concept which r equ i r e s  mobile u n i t s  

which can work i n  a r e a s  of l oca l i zed  outbreak and which are 

too l a r g e  f o r  t h e  nqmerous small  farmers t o  organize i n  t h a t  

a rea .  This c a p a b i l i t y  is neceseary f o r  combatting such 

reg iona l  grcsshopper outbreaks a s  those of 1974. To g e t  



t h i s  operat ion s t a r t e d ,  AID w i l l  a s s i s t  by providing funds f o r  

improved t ruck  mounted dus t e r s  and sprayers  which can cover 

la rge  a tens  ic  a  r e l a t i v e l y  s h o r t  time. These u n i t s  

inc luding  personnel,  a p p l i c a t o r s ,  and support ive equipment 

should he d i v i s i b l e  i n t o  sub-uni ts  f o r  covering t h r e e  o r  

four  loca l ized  invasions a t  t he  same time i f  they occur 

simultaneously. A capac i ty  t o  combat c e r t a i n  grasshopper 

and l o c d s t s p e c i e s  $n the  uncu l t i va t ed  a reas  away Irom t h e  

crops before the farm lands a r c  invaded w i l l  a l s o  be e s t a -  

b l i shed ,  This type of preventa t ive  measure i s  t he  most 

e f f e c t i v e  type of c o n t r o l  work because the  young nymphs1 

s t ages  a f  grasshoppers y e t  unable t o  f l y  a r e  the  most 

suscept ib le  t o  c o n t r o l  methods before entering crnp l andc . ,  

I n  t he  Cameroon and Senegal, c h a r t e r  a i rp l ane  se rv i ces  a r e  

a v a i l a b l e  f o r  spraying of U l t r a  Low Volume (ULV) p e s t i c i d e s  

and large a reas  may be p ro t ec t ed  i n  a  sho r t  time. 

b. The second and mcst important a c t i v i t y  fo r  each country 

i s  t o  bui ld ,  t r a i n ,  and expand e x i s t i n g  f i e l d  s e rv i ces  t o  

teach and motivate t h e  fanners  t o  pro tec t  t h e i r  crops. In 

t o t a l  a r ea ,  small  farms g r e a t l y  exceed t h a t  which the  " f i r e  

departmellt.' type of u n i t s  can cont ro l .  In Senegal i n  1974, 

i t  was est imated t h a t  5,000,000 hec tares  were a t tacked  which 

could extend over 1 rnilliori farm u n i t s  t h a t  r equ i r e  i nd iv idua l  

farmers t a  perform simple p e s t  con t ro l  functions. The way 

t o  rcoch small  farmers is  by s t a f f i n g ,  t r a in ing ,  and 

rotrain!.~ig the  new o r  e x i s t i n g  f i e l d  s e rv i ce  personnel i t 1  



method and r e s u l t  'demonetrations f o r  p lan t  pro tec t ion  tech- 

niques.  I f  a peet  con t ro l  f i e l d  s e rv i ce  hae been ee t ab l i shed ,  

lower l e v e l  e t a f f  can be  p a r t i a l l y  t r a ined  on the  job t o  then  

providc farmers with new p lan t  pro tec t ion  techniques by demon- 

s t r a t i o n a ,  The Cameroon, Senegal, and Chad have commercial 

crop pro tec t ion  organiza t ions  i n  t h e  ' f i e ld  and t h e  governments 

w i l l  e x p ~ n d  t h e i r  a u t h o r i t y  f o r  t r a i n i n g  small  farmers. Food 

crop pro tec t ion  techniques w i l l  thus  be spread throughout t h e  

country mcch more rap id ly .  

It i s  ~ l e n n e d  t o  e s t a b l i s h  a Regional P lan t  Pro tec t ion  Train;:cg Cznter 

a t  t he  Agr icu l tura l  School i n  Bambey, Senegal which w i l l  be xsed 

f o r  low and medium l e v e l  t r a i n i n g  i n  p l h t  pro tec t ion  f o r  both 

Senegal and Mauritania. 

The type cf t r a i n i n g  depends on the  l e v e l  a t  which t h e  extenuion 

agents  w i l l  be working and the  amount and kind of prevtous t r a i n i n g  

they have received. 

The United Republic of Cameroon, Di rec tor  of Agricul ture  has verbably 

agreqd t o  a l s o  e s t a b l i s h  a P l an t  Pro tec t ion  Training Center i n  

t h e i r  country which would accept  p a r t i c i p a n t s  from Chad f o r  P. t k r a e  

o r  four  month p l an t  p ro t ec t ion  course.  The curriculum a t  both 

schoolu w i l l  be developed with the  co l labora t ion  of t h e  country 

entomologist ,  the  Sahel Food Crop Contro1,Project Manager and the 

P lan t  Pro tec t ion  Training S e p c i s l i s t  on the PASA s t a f f  s t a t i oned  

i n  Yaounde. 

Each cour.try pro jec t  w i l l  have provisiom f o r  on the job 

t r a i n i n g  of che f i e l d  agents ,  d i s t r i c t ,  and regional  p l an t  

p r o t e c t i m  o f f i ce re .  Provieione a r e  made f o r  conducting ehor t  



cour8'sr, f i e l d  demonetratiom on p r a c t i c a l  t echnica l  eub jec t e  such 

as p e s t i c i d e  chemistry, tox iocologica l  e f  f e c t s ,  s a f e t y  measures, 

opera t ious  of equipment, and how t o  conduct surveys. 

The type and dura t ion  of t r a i n i n g  f o r  s p e c i f i c  courses  w i l l  be  

developed by t h e  country Entomologist i n  co l labora t ion  wi th  t h e  

hos t  governments o f f i c i a l s .  The s e r v i c e s  of a USDA conoul tant  

f o r  design of curriculum f o r  a l l  l e v e l s  and kinds of p l an t  

p ro t ec t i on  a c t i v i t i e s  courses  i s  a v a i l a b l e  under t h e  PASA agree- 

ment. 

2. Implementing Plans 

Cer ta in  ac t i ons . can  be taken i n  concert  f o r  t he  four  couati-iks t h c  

Design Team has recommended be  included i n  t h e  Sahel Food Crop P ro t ec t i on  

p r o j e c t  a s  socn a s  t h i s  PP is approved. 

1. Pro j ec t  Agreemerits must be  w r i t t e n  and signed i n  co l l abo ra t i on  

wi th  hoe t count r ies  and RDO/CDOs. 

2 .  The A I D  Regional P ro j ec t  Manager f o r  whom a pos i t i on  has  been 

e s t ab l i shed  should be immediately assigned t o  t h e  p ro j ec t  t o  make a 

major input  i n t o  t he  p ro j ec t  de i i gn ,  PP, PIO/T f o r  a USDA, PASA, and o the r  

implementation documentation. 

3.  In  3rder  t o  o b l i g a t e  a s  soon a s  poss ib le ,  a f t e r  t h e  Pro jec t  Paper 

has been approved a PIOAT should be  issued t o  provide t h e  s e rv i ce s  of 

t h r ee  Country Pro jec t  Of f i ce r s  (Entomologist) and a P lan t  Pro tec t ion  

Training S p e c i a l i s t  through a PASA with the  U.S. Department of Agricul ture .  

It w i l l  a l s o  provide funds f o r  s p e c i a l  consul tan t  s e rv i ce s  a s  requested 

by member na t ions  i n  r e l a t e d  a r e a s  of P l an t  Pro tec t ion .  The proviaion 

of funds f o r  t h e  part-time s e r v i c e s  of a USDA plant  p ro t ec t i on  backstop 

o f f i c e r  i n  Waehington and f o r  h i e  inspec t ion  t r i p s  m y  be included. 



4. ~ 1 , o j e c t  Implementation Orders  f o r  Comodi t iee  ehould be  

i s sued  f o r  vehicles, pes t i c ide r ,  app l i ca t i on  equipment, m a t e r i a l s  

and supp l i e s ,  3cientif;c instruments  f o r  a  peat i d e n t i f i c a t i o n  

p e s t i c i d e  t r i a l s  l abo ra to r i e s ,  and some communications equipment. 

5. Obligat ion funds f o r  t he  "Other Costs" element of t h e  

P r o j e c t  Agreement should be quickly approved t o  provide i n i t i a l  

ope ra t i ona l  f i e l d  budget support t o  P a r t i c i p a t i n g  Countries (PCB). 

6. The AID Pro jec t  Manager ehould go t o  each p a r t i c i p a t i n g  

na t ion  t o  develop between them and t h e  A I D  Mission a  b i l a t e r a l  

P r o j e c t  Agreement t o  be'executed a s  soon a s  poss ib le ,  hopeful ly  

before  t he  end of FY 75. An a l t e r n a t e  p lan  would be t o  cab le  

i n s t r u c t i o n s  and with copies  of t h e  approved PP, each mission 

could develop t h e i r  own agreement. 

7. The USDA should i d e n t i f y  and ncminate t h e  t h r e e  Country 

P ro j ec t  Off ic.ers (entomologist) and t h e  P l a n t  Pro tec t ion  Education S p e c i a l i s t  

when t h e  PASA Is signed and commence t h e i r  t r a i n i n g  i n  French languhge 

so  they could a r r i v e  a t  pos t  i n  January 1976. 

8.Candidates f o r  non-academic t r a i n i n g  i n  t h e  U.S. should be  i d e n t i f i e d  

quickly so t r a i n i n g  could commence during t h e  sp r ing  of 1976. 

9. The posoibili ty of using Peace Corp Volunteers a s  ope ra t i ona l  and 

t r a i n i n g  perbonnel working with t h e  ex tens ion  se rv i ce  w i l l  be explored 

a t  t h e  time of negot ia t ions  wi th  each country f o r  preparing t h e  P ro j ec t  

Agreements. 

The a c t i o n s  ne,cessary t o  implement t h e  p r o j e c t  i n  t h e  four  counrr ies  

must be taken on an ind iv idua l  b a s i s  a e  t h e  presen t  s i t u a t i o n  and l e v e l  

of p l an t  p ro t ec t i on  work v a r i e s  g r e a t l y  from country t o  country. 



B. Senegal 

1. AGRIL'ULTURE 

The Senegalese economy is based on a g r i c u l t u r e  which empqoys 70 

percent  05 t h e  labor  force ,  con t r ibu t e s  an average of 25-30 percent  

bD GDP, and provideq the  b a s i s  f o r  groundnuts o i l  r e f in ing  and 

e x t r a c t i v e  g r  food processing i n d u s t r i e s .  Groundnuts a r e  t he  

predominant cash crop, grown i n  r o t a t i o n  wi th  millet and sorghum, 

t h e  major food crops. Peal p o t e n t i a l  e x i s t s  f o r  increased production 

of r i c e ,  coctan, vegetables  and f r u i t s  i n  t h e  south and southzant 

and i n  t h e  Sanegal River Valley i f  warer resources  a r e  brought under 

con t ro l .  

I n  1972 t o t a l  a g r i c u l t u r a l  production amounted t o  nea r ly  

1,950,000 W, of which over ha l f  was groundnuts (988,500 Hl'), and 

about 1 percent  was cot ton,  both cash crops.  The remainder of 

production was f o r  food crops,  of which 62 percent  was m i l l e t  and 

sorghum, 15  percent  manioc, 12  percent  r i c e ,  4 percent corn and ! 

percent  vegetables .  

The government has  long sought t o  i nc rease  peanut production, 

which accounted f o r  about 70 percent  of expor t s  during t h e  1960's 

and i s  a major source of government revenue (about 60 percent  of 

government revenue), Production was a n t i c i p a t e d  t o  a t t a i n  t h e  1.3 

mi l l i on  ton mark by tlie end of t h e  Second Plan i n  1969. However, 

a combination of t h e  low p r i c e  i ncen t ive  of fe red  t o  t h e  peasant,  

the  mediocr i ty  of extaaeion se rv i ce s ,  and t h e  p r ~ c t i c e s  of ONCAD, 

the  peanut m ~ r k e t i n g  board, pravanted p r o d u ~ t i o n  from expanding r ap id ly  



and even proraoted widespread smuggling t o  Gambia which o f f e r ed  

h igher  p r i ce s .  

Thus peanut productipn was on ly  830,000 MT i n  1968169 and dropped 

t o  583,000 MT i n  1970/71, owing i n  p a r t  t o  drought condi t ions ,  but 

mostly t o  a s h i f t  toward subs i s t ence  production. A major r e v e r s a l  

seems t o  have occurred i n  1971/72, when wi th  a view towards 

r ega in ing  peasant  confidence, t he  government introduced far-reaching 

measures i i i c l ~ d i n g :  1 )  t h e  c a n c e l l a t i o n , o f  farmers '  outstandl.ng d e b t s ;  

2) t h e  payment of premiums f o r  1970/71 production; and 3) a '5 persect 

i n c r e a s e  i n  groundnut p r i c e s ,  A s  a r e s u l t ,  smal l  farmer demane f o r  

f e r t i l i z e r  doubled, t h a t  f o r  small  equipment t r i p l e d ,  and short-tel-m 

c r e d i t  ju~qped 5y almost 60 percent .  Although acreage remaiaed d;. about- 

a m i l l i o n  hec t a r e s ,  production increased n e a r l y  70 percent f r ~ a  

583,000 MT t o  989,000 MT i n  1972, whi le  95 percent  of farmer deb t s  were 

repa id .  Thls  i s  s i g n i f i c a n t  because i t  i n d i c a t e s  farmer i ncen t ive  i s  

s t rong ly  based upon a v a i l a b i l i t y  of i n p u t s  and a market. Unfortunately,  

1973 was a mejor drought year ,  bu t  t h e  government is  cont inuing i t s  

promotional po l i cy  by having pardoned farmers '  deb t s  and by having 

undertaken emergency measures f o r  food d i s t r i b u t i o n  and cash g ran t s .  

The groundnut S t a b i l i z a t i o n  Fund, which provides  40 percent  of govcrn- 

ment revenue, r e a l i z e d  a l a r g e r  t r ad ing  p r o f i t  than fo recas t  i n  1973 

owing t o  a 38 percent  i nc rease  i n  t h e  world market p r i c e  f o r  peanuts 

and a 100 percent  i nc rease  i n  t h e  p r i c e  of  peanut cake. 

U n t i l  t h e  ex igenc ies  of t h e  dror~gllt  made themselves s o  alarmingly 

ev iden t ,  Senegal tended t o  t u rn  i t s  back on agricul . ture  even though 60 



percent  of i t 8  t o t a l  expor t s  were a g r i c u l t u r a l  i n  o r i g i n ,  almost a l l  

of i t  peanuts .  The recent  surge i n  a b s o l u t e  expendi tures  r e f l e c t s  

alarm i n  a mounting food import b i l l ,  a s t agnan t  export  s e c t o r  and 

food product ion problems assoc ia ted  wi th  t h e  drought and i n s e c t s  a t t a c k s .  

The countrv i s  spending 20 percent  of i ts  sca rce  fo re ign  exchange 

earn ings  j u s t  t o  supply r i c e  and bread Vheat t o  feed i t s  c i t i e s .  I f  

fundamental changes cannot be i n i t i a t e d  and i n s t i t u t i o n a l i z e d  i n t o  t h e  

farm system, ,i.e., crop p ro t ec t i ons  p r a ~ t i c e s ,  Senegal w i l l  have t o  r e s ign  

i t s e l f  e i t h e r  t o  permanent dependence on the goodwiJl of donors o~ spend 

much of i t s  exchange income merely t o  feed i t s e l f .  A weak ba:aY1 E of 

payments p o s i t i o n  de r iv ing  from t h i s  s o r t  of a g r i c u l t u r a l  w e ~ k n e s s ,  and 

one which must become y e t  more aggravated a s  urbaniza t ion  moves apace, 

cannot b u t  dampen donor I n t e r e s t .  And t h i a  out look must be taken i n  context  

of t h e  worsening world food s i t u a t i o n  and l i k e l y  p e r s i s t i n g  high world 

c e r e a l  p r i c a s .  

This  p l i g h t  need not  come t o  pass .  Senegal i s  i n  a good p o s i t i o n ,  with 

he lp ,  t o  i nc rease  i t s  fo re ign  exchange earn ings ,  d i v e r s i f y  both export  and 

food crops and s a t i s f y  i t s  own food needs. Were only t h e  modest goa l  of  

c e r e a l  s e l f - su f f i c i ency  t o  be won, p r e s su re  on-world food supp l i e s  would 

be dimirdshcd t o  t h a t  degree.  This  a long would save Senegnl from 

importing i n  excese of 350,000 tons  of c e r e a l s  annual ly .  

AGRICULTURAL REGIONS OF SENEGAL - 
Senegal i e  perhaps t h e  most phys i ca l l y  d i v e r s e  of t h e  Sahel ian c o u n t r i e s ,  

possessing l ands  which include well-watered savanna, t h e  f u l l  Qahcl ian  

range and the  Cape Verde. In  add i t i on  i t  has  t h e  Senegal River Valley. 

This  phys ica l  d i v e r s i t y  is complemented by unusual ly  d i v e r s e  ag r i c r l l t u r c  

f o r  an Afr ican  country.  Not only does Senegal have an extensive pos to rn l  
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and sube ie tence  a g r i c u l t u r e  but one of t h e  b e s t  developed commercial 

r u r a l  s e c t o r 8  a s  wel l .  Indeed an est imated 40 percent  of Senegalese 

farmers groa  some por t ion  of t h e i r  crope s p e c i f i c a l l y  f o r  s a l e ,  

p r i n c i p a l l y  peanuts.  

The count ry  can be divided i n t o  f i v e  q u i t e  d i s t i n c t  r h y s i c a l  reg ions  

each one pobsesning d i f f e r e n t  problems, phys ica l  and economic and, 

consequently,  r equ i r ing  a d i f f e r e n t  development approach. 

THE CROP PRdDPCTION SYSTEM 

Senegalese a g r i c u l t u r e  is  comprised of a  l a r g e  number of small  

producers ( typ ' i ca l ly  less than f i v e  hec tq re s  under c u l t i v a t i o n ) .  Almcet 

a l l  of t h e  2 .4  n i l l i o n  persons l i v i n g  i,i~ t h e  v i l l a g e 4  a r e  farmers:  r u r a l  

p o p u l ~ t i o r i  r e p r s s e n t  perhaps 75 pi!rcent of t h e  t o t a l  - a r a t h e r  low 

propor t ion  i q  Afr ica .  D i f f e r en t  land-use p a t t e r n s  p reva i l  among the  

d i f f e r e n t  groups. ?.,and consol ida t ion  would be t~seftll e s p e c i a l l y  a s  

economies of m a l e  o r  the app l i ca t i on  of new tec l~niques  become important.  

Land p a r c e l s  a r e  p r e s e n t l y  s c a t t e r s d  about v i l l a g e  s i t e s  making them 

d i f f i c u l t  t o  t i l l ,  spray,  wepi, o r  water .  

I f  farm product ion is t o  expand i t  must come from t h e  in t roduc t ion  

and widespread acceptance of farm technologies  such a s  p lan t  p ro t ec t i on  

which g r e a t l y  i nc rease  thz per worker p roduc t iv i t y  of t he  farm s e c t o r .  Out- 

put per worker can f i n a l l y  be increased by improving t h z  s k i l l s  of t he  

i nd iv idua l  farmer.  Better p r a c t i c e s  must be  made known and should be tlic 

ob j ec t i ve  of adap t ive  resqarch  i n  entomology and ex tens ioc .  So f a r  i n  

Senegal improved technologies  have no t  t y p i c a l l y  been of t h e  s o r t  which 

a r e  e a s i l y  adapted t o  farms of e l l  s c a l e s  of opera t ion .  Nei ther  has  

s u f f i c i e n t  investment been made i n  t r a i n i n g  o r  expansion of f a r n  t r a i n i n 8  

systems. These remain l imi t ed  t o  t h e  connnercial crop a r e a s  f o r  t hc  

most p a r t ,  and u n t i l  r ecen t ly  mainly devoted t o  t h o  promotion of  cash 



crops among model farmer?. A beginning, but  an inadequate one, has  been 

made i n  r e sea rch  s t a t i o n s  throughout Afr ica  towards improved a  higher  

y ie ld ing  v a r i e t i e s  of c e r e a l  crops t h a t  a r e  i n s e c t  r e s i s t a n t .  What a r c  

badly needed, arid y e t  lack ing ,  a r e  minimum packages which a r e  e a s i l y  

adaptable  by farmers.  

RESEARCH AND ljIPFUSION OF INNOVATION 

The conf inerent  of farmers t o  low-level technology is not t h e  r e s u l t  

of l ack  of i n t e r e s t  o r  even knowledge but  r a t h e r  of t h e i r  incapac i ty  t o  

a f ford  higher  production c o s t s  o r  accept  t h e  e x t r a  l e v e l  of r i s k  + ~ > i ~ h  

new technologics  o f t e n  e n t a i l .  To be acceptab le  by farmers a.t2;;2,nr,logy 

must s a t i s f y  t h r e e  c r i t e r i a ,  It must be, s imul taneo~is ly ,  t e c l ~ n f c a l l y  

f e e s i b l e  t o  t 1 1 ~  p a r t i c u l a r  farm si t t ia t i l>n - a t ~ d  conform t o  t l : ~  qutintity 

alia quaiicy o~ a v a i i a b i e  tesources;  i r  must be of a cc i e rab ie  risk i e v e i ;  

and it m u s t  he profjtshle. I n  add i t i on ,  i f  the technnlogy i s  tn  he 

acceptable  t o  R wide range of farms of d i f f e r i n g  s c a l e s  of opera t ion  i t  

must be d i v i s i b l e ;  t h a t  i s  t o  say, i t s  component inputa  must be usable  i n  

d i s c r e t e  a u a n t i t i e s  s u f f i c i e n t l y  small t h a t  farms of any s i z e  can a f ford  

t o  buy i n t o  t h e  system. This  is important a s  e a r l y  marginal r e tu rns  t o  

new inpu t s  can he  propor t iona te ly  l a rge .  Sadly, t h i s  has  not  been the  

apprcnch prac t iced  by IRAT, t h e  farm research  grocp charged with the 

devclopmcnt of new c e r e a l  production systems i n  Scncgal. The emyhnsis 

remains, a f t e r  20 yea r s  of f a i r l y  systematic  work on demonstration s i t e s  

and p i l o t  v i l l a g e s ,  t o  focus upon model farmers.  IPAT has d i r ec t ed  i t s  

program t o  the  b e s t  1 5  percent ,  which group is hoped t o  inf luence  

another  60 pe rcc r~ t  through a process  of demonotration and d i f fus ion .  Thc 

remaining 25 percent  a r a  no t  bel ieved t o  be p o t e n t i a l l y  v i a b l e  Corms undor 



- 81 - 
modern c o n d i t i o n s .  

The approach r e f l e c t s  bo th  t h e  celonialirt philorophy of 

r u r a l  development and t h e  d e s i r e  t o  g e t  e a r l y  r e t u r n s  from e f f o r t s  

t o  promote c e r e a l  p roduc t ion .  I n  p r a c t i c e  t h i s  h a s  meant t h a t  t e c t ~ n i c a l  

packeges have emphasized c a p i t a l  i n t e n s i v e  i n p u t s  such a s  f e r t i l i z e r  

and improved energy s o u r c e s ,  which because  of t h e  c o s t ,  e l i m i n a t e s  t h e  

m a j o r i t y  of  f a r m e r s  a s  e a r l y  a d a p t o r s .  

I n  t h e o r y ,  IRAT has  a t tempted t o  d e s i g n  a s t r e a m  of t e c h n o l o g i c a l  

improvements t o  l e a d  fa rmers  s tep-by-s tep  from a t r a d i t i o n a l  system 

through a p r o c e s s  o f  g r a d u a l l y  adding p r a c t i c e s  u l t i m a t e l y  t c  a mextmunl 

package which inc luded  heavy use  of f e r t i l i z e r s  and animal  t r a c t i o n  ~ I t h  

f u l l  range o f  equipment. In  p r a c t i c e ,  emphasis has  gone t o  t h e  f u l l .  

package t o  t h e  n e g l e c t  o f  t h e  e a r l y  and i n t e r m e d i a t e  s t e p s .  NeeLcd work 

i n  v a r i e t i e s  of millet and sorghum s u i t a b l e  t o  minimum package u s e r s  have 

been v e r y  much n e g l e c t e d .  Furthermore,  and fol lowi . .g  from t h e  nlonocrop 

n a t u r e  of  e x t e n s i o n  i n  Senegal ,  improvements i n  peanu t s  have o f t e n  n o t  

f i t t e d  w e l l  i n t o  farmer  c r o p  programs. What is  bad ly  needed,  and i s  

miss ing ,  i s  all i n t e g r a t e d  c r o p  program which w i l l  p rov ide  e c o l o g i c a l l y  

and t e c h n i c a l l y  s u i t a b l e  .ninimum package programs which w i l l  s a t i s f y  the 

t h r e e  above c r i t e r i a .  

The e x p c r i e c c e  w i t h  f e r t i l i z e r  and improved v a r i e t i e s  f o r  com~nercla l  

c r o p s  d c ~ i ~ o n s t r a t c s  t h a t  {orniers do respond t o  o p p o r t u n i t y  w i t h i n  t h e i r  

mealis t o  do s o .  U n t i l  minilnum packngec a r e  des igned t o  meet the  nccds  of 

s l ~ ~ o l l c r  u n i t s ,  t h e  r a t c  of  spread of impro ,~ed  techno10g:cs must remain 

alow. The c h o i c e  among c r o p s  and t e c h n o l o g i e s  a t  t h e  p r e s e n t  t jmc is f a r  

t o o  l i m i t e d  a~:d much too  c o s t l y  t o  a l l o w  a n y t h i n g  e l e c .  llowever, i n  

i t s  n s s i ~ t c l n c e  t o  t h e  Senegnl (SODEVA) C e r e a l s  p r o j e c t ,  A I D  is cmphnaizln~: 

t h c  low tccllnology,  minilurn packngc npproach.  



AGRICULTURE SUr'PORT ORGANIZATIONS 

Senegal has  adopted a  r eg iona l  development .po l icy  f o r  a g r i c u l t u r e ,  

but t h i s  new a t r a t e g y  grows out  of the former crop-centered apptoach and 

many elements of t h e  e a r l i e r  period l i n g e r  i n t o  t h e  new. A t  l e a s t  six 

regions havc been i d e n t i f i e d  a s  development a r eas ,  but a s  ye t  reg iona l  

organiza t ions  e x i s t  i n  a  mature s t a t e  i n  only  one - t h e  peanut bas in .  

No organizacicn e x i s t s  a t  a l l  i n  t h e  Casamance a p a r t  from t h e  r i c e  

promotion program. I n  t h e  Senegal Valley a  nucleus e x i b t s .  Yet more 

rudimentary frameworks a r e  beginning t o  func t ion  i n  Fastern Se~:egsl and 

i n  the  central .  region. 

SODEVA peanut zone 

SAED Senegal River Valley 

SCIIIF.SP c e n t r a l  region, 

STN e a s t e r n  reg ion  

SODIFITEX e a s t e r n  co t ton  scheme 

Operation r i z  Casamance 

Eventual ly ,311 of t hese  r eg iona l  groups 1 1 i 1 1  approximate the  

organiza t iona l  ~ t r u c t u r e  which now funct ions  i n  Western Senegal, in t h c  

peanut bas in ,  with d i s t i n c t i c n s  s u i t a b l e  t o  l o c a l  p e c u l i a r i t i e s .  A 

review of t h i s  organiza t ion  can thc re fo rc  bc viewed a s  a  model f o r  the  

whole, 

The farmer is  the  ob jec t ive  of the eystem which may be divided i n t o  

two func t iona l  p a r t s :  t h e  research  and t echn ica l  support and the  

marketing and i n p c t  supply s i d e .  I n  a d d i t i o n  t h e  fnrmcr rece ives  some 

a t t e n t i o n  from seve ra l  rural-or ientod agencies  covering p o l i t i c e l ,  s o c i a l ,  
h 

hcnl th  and o t h e r  wel fare  func t ione ,  Behind a l l  of t h e  dcvelopment 



s t r u c t u r e s  s t ands  IRAT, which group i e  respons ib le  f o r  fundamental and 

appl ied research  i n t o  crope and support ing systems f o r  t h e  whole of 

t h e  country. 

The product of t h e  research  group i e  taken by t h e  responeible  

develoi~ment agency, such a 8  SODEVA, which prepares  a r eg iona l  outreaclr 

s t r a t e g y  and p lans  t h e  necessary s t e p s  t o  implement and d e l i v e r  new 

technologies t o  t he  farmer. This  i s  a func t ion  which must be s e n s i t i v e  

t o  and responsive t o  t h e  p a r t i c u l a r  needs and cha rac t e r  of each region.  

The peanut bas in ,  which has t h ree  qu i tg  d i f f e r e n t  s o i l  and moisture 

reg ions  r equ i r e s  a p a r t i c u l a r  approach s p e c i a l l y  su i t ed  t o  each zone, 

The farmer does no t ,  however, a c t u a l l y  r ece ive  a supply of inputs  

from SODEVA. Thesc nus t  come frcm h i s  l o c a l  ccoperat ive.  An e l zborc t e  

network of l o c a l  cooperat ives  has  been impoeed on the  r u r a l  s ec to r  by 

law. The system i s  i n t m d e d  t o  c r e a t e  a r n a r k e t i n ~  network, thiclr  has not 

ex i s t ed ,  a t  a s t roke .  A s t a f f  of c i v i l  sc rvonts  work a t  each o u t l e t .  I n  

p r i n c i p a l ,  a l o c a l  e l ec t ed  body manages t h e  cooperat ive,  bu t  given t h c  

l a c k  of l o c a l  s k i l l s  t he  publ ic  employeee bear most t h e  burden. In  f a c t ,  

cooperat ives  have very  l i t t l e  l o c a l  autonomy and ope ra t e  a s  an arm of the 

government. SODEVA plays  a . suppor t ive  and advisory r o l e  t o  t he  

cooperat ives  and i e  r e p r e ~ e n t e d  on the  l o c a l  board of t h e  cooperat ive.  

Credi t  and suppl ies  are-made ava i l ab l e  t o  farmere a t  the  

cooperat ive o u t l e t  ( including t o o l e ,  seede, f  e r t i l i z c r s ,  pes t i c idee )  . 
Thcee inpute  have been provided t o  farmers a t  aubeidized r a t e s  (up t o  50 

percent )  which hnva been oupported by t h e  revenues from peanuts.  Fnrmcre 

e e l 1  t h e i r  pcnnute t o  tho cooporr t iva.  I n  thoory, formare cnn a l s o  ~ c l l  

c r r r a l e  but  funde heva not, i n  f a c t ,  basn provided-the co-ops t o  purclrnna tltosc 



 tapl lee. Cred i t  i e  advanced t o  f a m e r e  a t  t h e  beginning o f  tho plantine 

eczaeon and deduct ions made from Rroes pcnnut revcnuca when thetic a r e  

de l ivered  t3 t h e  o u t l e t .  Thie c r c d i t  systcm hnu been functionitl,: l o r  

ten years ,  a  record i n  A£ r i c a ,  which suggcot s t h n t  rrpriymcrlr H 1l:rvt- ! c b i - r ~  

a t  a  high l e v e l .  Government hopce t h a t  In  time thc  coopcrat ivcs  v i l l  

become a t r u e  Farmer organiza t ion ,  but t h i o  must avai t a g r c , ~ t  t ! ~ . a 1  ratti 

experience by fanners  qnd a  wider I cvc l  of p r a c t i c a l  rducat ion  t h ~ i r ~  Is 

t h e  ca se  a t  p resent .  

AGRICULTURAL DEVELOPMENT STRUCTUIIE-WESTEIUI SIIXECAi, - -- .- -. 
T Y P I C A L  SYSTEM FOR I N P U T S  ARD FlAItKETINC 
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S e l l s  peanuts I - -*. .- --- 
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Input  A 

This  rc~ . ' .onnl  infrnntmctltrt:  corxfntn i n  JuflL n p o a l  t lorr v l r  11 t t i l t  

regulnr  nntionnl ntld l o c a l  p,ovc*rnmcnt111 n: rtrc t t t rca t j  ftrc l t r t l  ~ I \ E  u l ~ a ;  \tirtrld 

appcnr t o  bc 11 nom?wllnt ri~tpcrflvotrm ptcrol l c l  rmtrtlnlot~ n e : v l t . e ,  7 5 ,  

coorclinnt c n l l  of t h i n  ndminlntrntfv~* ::trrrc.ttrrn ntr itrte~-i!rlrnt ct tcrr t  d l  

i n d l c a ~ l o n n  ctra tllnt tlrfn proitp Irnti l i u  vc11k c ' l r t  o u t ,  A D  ttro o y a t r t a  r t ~ t ~ c a r r ~  





and *st wf l l  swntu3. l ly  haw I n  arlLanrlm €#+Id man to  work wlth f a m r s  

ura thlo hunch type a t  vsrtlcrl owtsnalon syrram far BqLnt~rusntlun,M h 

which the I i r l d  rraff psrfomr curtain apsrrtl~nm tor lthr f ~ m r  such a5 

i h a  mtaffir,~ of the Plant Pratsction Division ham govnrnment priorityt 
1 

and the training of new parsonnbl rt a l l  lavalm i r  on& of  the most impor- 
4 

trnt input#  that  A,IID. can makel 
I 

* 

She OOS undartook atspa t o  bui ld  tho mbrjoni; fnfrastructurc of chis  

tarvico by arranging for the training o f  sewn ~griculturinea in entomology 

a t  tho African lnutituta for Planning and Developant (IDS?) In Dakar. The 

UNDP sponsored trainin8 program which wan held during January/T:bruary 1975 

and included I4 other agricttlturie t s  from ten othar A f  riean countries. 

Esch ot  the swen graduate trainess havo bnen asaigned t o  establ i sh  regional 

offfcea ia the sewn xsgione cmprising Senegal, 

Use of peaticiden on food cropt~ has been negligible baforc i e s t  year. 

There is a Prenct-mad mixing plant i n  Dakar but  prices are as high as 

those for ready mixad fomulfln imported from Europe. The budget for plane 

protection of f w d  crop. f o r  1975 i r  $5 million of  which the Senegal Cabfnet 

approved about me third. The reminder is t o  be sought frm donors. 

Another $622,000, naruinly for pastieidea, has been donated by OSRO for the 

short-term food crop pest control campaign for 1975. The Government fs 

planning on building pesticide and application equipnone 

i n  c ~ c h  Region. 
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7tle 1974 crop y e n r  give8 eoma idea o f  t t ~ c  magnitude of tho losbes 

ruf tered t h e  s m a l l  f a r m  producers from 111aec t~  a~rd plant  diecat:es. 

The cliiln crupe in  order of tonnageti produced  f o r  fond a r c  m i l l e t  and 

sorghum, pcsnuts  (producing the biggetlt crop of which 20 pcrccnt i n  

consurncd in-country fo r  food and o i l ) ,  r i c c ,  and cowpcos. Thc Sc~lul;nl I ' leut  

Protcc t lou  Orgnnizntion has calculated I.OBGCB fo r  tllc 1974  crop YCilr 

f o r  food crops a s  $83 mi l l ion .  Thcrc a r c  ocvcrnl insec t  spccics  
I 

n t t a c k i ~ l g  thz  crops during various s t ages  of t h e i r  l i f c  cyc lcs  whicl~ 
D 

somctimcs tlcccnsitntcd rcplont ing o r  r e p l i c k t i o n  of pcs t i c idc  t rcntmcnt .  

A t o t a l  of 550 metr ic  tons of i n s e c t i c i d e  were used but thc accagc 

covered i s  unknown s ince  oomc insecL c o ~ l t r o l  systems required more than 

one app l i ca t ion  of pes , t ic ide.  

The Agr icu l ture  Deportment f i e l d  s e r v i c e  based the l o s s  es t imates  

on v i s u a l  obse:vation, co r r e l a t ion  of oc rc s  planted co average y i c l d s  

expected, aqd f o r  some Grops by random sampling of one square meter p l o t s .  

Under normal condi t ions  the  COS es t imates  90% oaf the  p o t e n t i a l  food crops 

a r e  l o s t  annual ly  t o  i n s e c t s ,  d i s eases ,  weeds and b i rds .  

I n s e c t s  a t t a c k i n g  - food crops 

The most important spec ies  f o r  each of t he  main food crops a r e  Icnown, 

with the  except ion of two stem borers  on sorghum and m i l l e t .  The 

i n s e c t s  have s i m i l a r  l i f e  p a t t e r n s  i n  t h e  Sahel  coun t r i e s  so con t ro l  

measures have been developed with work e f f e c t i v e l y  i n  each farming 

region.  



Severa l  p l a n t  dlseasccr a r e  major t l troata t o  tho  food crops a~rtl 

are included by the Covernmcnt i n  the t o t a l  l o s s o s  cnusild by p l u ~ i t  

To t h i s  i s  added t h e i r  ca t imntcd l o s s c s  of t h c  snrilo products  a f t e r  

h a r v e s t  couscd by a t  l c a s t  n ine  i d e n t i f i e d  s p e c i e s  of i n s e c t e .  

Trcatmcnt 

Tota l m a t c r i n  1  made a v a i l a b l e  f o r  t h e  1974 campaign t o  save food c rops  

was 500 tons  of DlIC and 49 tons  of o t h e r  p e s t i c i d e s ,  inc lud ing  Ulcldril-, ,  

F e n i t r o t h i o n ,  Mslothion,  and Endosulfan, which i n  t o t a l  i s  a very s m a l l  

amount compared t o  t h e  acreage r e q u i r i n g  t r e a t m e n t .  The t o t a l  estinated 

a r e a  a t t a c k e d  by grasshoppens was about 10 m i l l i o n  hcc ta rcc !  

These e s t i m a t e s  of l o s s e s  emphasize t h e  need f o r  a eerong p lanr  pro- 

t e c t i o n  o r c o n i z a t i o n  t o  d e a l  wi th  i n s e c t  problems and reduce l o s s e s  h y  

mobi l i z ing  t h e  farmers  t o  i n d i v i d u a l l y  use  s imple  techniques  and s a f e  
I 

i n s e c t i c i d e s  a v a i l a b l e  a t  t h e  farm. L o g i s t i c a l  suppor t  w i l l  be t h e  Govern- 

ment ' s  r e s p o n s i b i l i t y  s o  t h e  farmer can p r o t e c t  h i s  c rops  a f t e r  being 

t augh t  p r a c t i c a l  methods through f i e l d  s e r v i c e  method and r e s u l t  d~mon- 

s t r a t i o n  campaigns. 

General  p l a n s  f o r  ach iev ing  p r o j e c t  purposes  f o r  a l l  c o u n t r i e s  were 

d i s c u s s e d  i n  S e c t i o n  3 above. Th is  is  s o l e l y  t h e  p l a n  f o r  Senegal. 

P l a n t  p r o t e c t i o n  a c t i v i t i e s  have emphasized i n s e c t  c o n t r o l  f o r  

conunercial c r o p s .  The Government i s  v e r y  r e c e p t i v e  t o  a medium- long- 

term p r o j e c t  t o  i n c r e a s e  food c rop  p roduc t ion ,  e s p e c i a l l y  s i n c e  t h e  1974 

i n s e c t  i n v a s i o n  which t h e y  f i g u r e  c o s t  them $90 m i l l i o n .  



?he p r o j e c t  would cona ie t  of  the components t o  b u i 1 d . m  I n s t i t u t i o n  

capable o l  conducting c ~ n t r o l  a c t i v i t i a e  fu r  l oca l i zed  outbrcoks of 

food crop F c e t r  und ttrrougl~ building nnd teaching thc  e x i s t i n g  

extension s s r v i c c o  ncthods adaptdblc by furmere to  reduce i n ~ c c t  

damage t o  crope and increarad by y i s l d r .  

Under t he  HLniutry of  Rurnl Development and Hydrualico, t he  Plant  

P ro t ec t i on  Serv ice  was eetoblistrcd two y t a r s  ago. The only ~ ) r o l c s s i o n n l  

entonomologist i n  t he  Miniotry is  the  presen t  Directon,  Elr. D i ~ ~ g n e .  llc 

i s  planning t o  complete s t a f f i n g  f o r  h i s  s e r v i c e  which w i l l  c v e n t u ~ i i y  
# 

include the  fol lowing f i v e  d i v i s i o n s  by 1378. 

Crop P r o t s c t i o n  - The most important d i v i s i o n  because i t  provides 

t he  b a s i c  i n s t i t u t i o n  f o r  teaching and mot iva t ing  small  farnlcrs co 

c a n d ~ w t  campnl~n6 apainst  food crop p ~ f i t s ,  TI' will devolnn I t t r o f s ~ c - c r ~ n ~ l  

corps of 20 p l a n t  p ro t ec t i on  s p e c i a l i s t s  t o  make surveys £01- p red ic ing  

i n f e s t a t i o n s  s i z e  and loca t ion .  They w i l l  be t r a ined  t o  organize,  eu ip ,  

. and conduct campaign operat ions.  They w i l l  l e a r n  and then teach 

in t eg ra t ed  pes t  management techniques t o  t h e  150-200 f i e l d  agents  who 

i n  t u r h  w i l l  t r a i n  farmers ,  

: !ooloa - I d e n t i f y ,  study c h a r a c t e r i s t i c s ,  and devise  c o n t r o l s  f o r  

mammals, nematodes, b i r d s ,  and o t h e r  non-insect p e s t s  both i n  t h e  

f i e l d  and i n  s torage .  

Phy-oyathology - W i l l  work co i d e n t i f y  p l an t  d i s e a s e s  recommend 

c o n t r o l  programs. They w i l l  be respons ib le  f o r  t r a i n i n g  s t a f f  t o  man 
. ' 

inspec t ion  and quaran t ine  s t a t i o n s  a t  border ,  s e e ,  and a i r  e n t r y  s t a t i o n s .  



Leg i s l a t i on  - Develop and recommend regula tory  lava ; ,deve lop  o a f e  

p a s t i c i d e  rcs idue  to lc rancc  lave fo r  food crops ,  l i cens ing  f o r  

importotiun and cxpor te t ion  of food cropa. 

Pest Control  Plr~rmilcolofi - Test ing e f f r c t i v c n c c ~  of pcst ic ldob i n  -- 

the  l abo ra t c ry  and in  the Field f o r  tox ico logicn l  c f f c c t ,  d c t c r ~ o i n i n ~  

eafc  l c v c l e  of p e s t i c i d e  rcs idue ,  l i ccna ing  of p c s t i c i d c  dcolcrn,  tatld 

q u a l i t a t i v e  a ~ d  q u a n t i t a t i v e  ana lys i s  O F  commercial pesticides t o  

determine if they mcct spec i f i ca t ions .  

Pro jec t  Support AID Tnpute 

a .  Technical Services  

1. An A I D  Regional Pro jec t  Manager experienced i n  pes t  con t r c?  

whose se rv i ces  a r e  a v a i l a b l e  t o  a l l  coun t r i e s  f o r  planning, monitorin!;, 

and evolilatitig t hc  p ro j ec t  on a reg ional  b a s i s  and f o r  ind iv idua l  

coun t r i e s  thraugh the  l o c a l  A I D  r ep rc sen ta t ivcs  and co l l abo ra t i cn  w i t h  

host governments, with headquarters  i n  Dakar he can lend a  hand to chc 

U.S .  entomologist  f o r  t he  Senegal o r  Mauritania p ro j ec t  ac t iv i t i ! c s .  

2. In ~ d d i t i o n  t o  t he  P ro j ec t  Manager, a  U.S. Country Pro jec t  

Off icer  (en tonologis t )  w i l l  a l s o  be s t a t i oned  i n  Dakar t o  worlc fo r  

both Senegal and Mauritania.  The Mauritania program is  s t a r t i n g  on n 

modest s c a l c  and i t  has been requested t h a t  t h e  Senegal entomologist 

work with the Eaur i t an i a  Plant  Pro tec t ion  Unit.  The Mauritanian 

agriculture s e c t o r  desc r ip t ion  expla ins  t h a t  most of t h e  food crop p lan t  

pro tec t ion  a c t i v i t y  i s  i n  the  Senegal River basin along the north s idc  

of tlie r i v e r .  The p ro j ec t  can begin wi th  t h i s  arrangement and i f  

Mauritania a c t i v i t i e s  increase  rap id ly ,  arrangements can be mcde to  

provide o fu l l - t ime advisor .  



3, Ru r a n i c a a  of 4 f u l l  tLu Plant  Pro tec t ion  Trr ln lng  O f f l c u ~  

r t a t i oned  i n  Yaounde w i l l  be ohatad t o  a o r i s t  i n  ertat i latt ing the I(rg1onel 

Plant  Pro tec t ion  Training Center i n  Bambey and t o  develop the r u r r i r u l u l  

and ey l labur .  

I.  Training 

1. Higher l e v e l  t r a in ing  f o r  headquartere s t a f f  w i l l  provide thror~gl, 

two to f i v e  A I D  academic echolarehipe f o r  Haeter 'e o r  Bnchelor's dcr:r L ~ L  t: 

i n  U.S. o r  t h i r d  country Univereitiee.  Hopefully, tvo Scnegalcsc 

c n n d i d a t c ~  w i l l  be nvni lable  t o  e t a r t  t r a i n i n g  by Februnry of 1976.  I n  

the  2nd and 3rd yenr of t h e  p ro j ec t ,  t he  o the r  cnndjdiiter: t d 1 I 1  

become avai1.able according t o  t he  Chief of t he  Plant  P ro t ec t io~ l  : ~ - r x ~ ~ z c .  

2. MiGdle l e v e l  t r a i n i n g  f o r  plnnt  pro tec t ion  personnel will 

be provided f i r s t  f o r  seven a g r i c u l t u r i s t s  who w i l l  work a s  ~ u p e r v i : ; ~ ~ t ;  

i n  those regions where the  plant  pro tec t ion  f i e l d  s e rv i ces  has the 

meet a c t i v i t y .  Funds w i l l  be provided t o  f inance Senegal and Mauritn;lia 

s tudents  a t  a reg iona l  p lan t  pro tec t ion  t r a i n i n g  cencer t o  be 

es tab l i shed  with a s s i s t ance  of A I D  funds a t  the  National School f o r  

Rural O f f i c i a l e  a t  Bambey. It w i l l  accommodate twenty l ive- in  s tudents  

courees of th ree  months durat ion.  A technica l  and p r a c t i c a l  p lan t  

pro tec t ion  courses  w i l l  b e  given f o r  preventing both pre and post h < ~ r \ , c c ~  

losses .  A USDA consul tan t  who epec ia l i ze s  i n  designing and es tab l izh ing  

p l an t  pro tec t ion  coureee w i l l  be ava i l ab l e  a s  need on a pa r t  time b c s i s '  

t he  f i r s t  year ar.d i f  t r a i n i n g  a c t i v i t i e e  expend i n  t he  Cameroon a s  

planned with another  regional  p lan t  pro tec t ion  t r a i n i n g  center  funded 

by A I D ,  i t  w i l l  be poeeible  t o  add a fu l l - t ime Agricul ture  Education 

Advisor t o  the  p ro j ec t  il FY 77 t o  work i n  a l l  p a r t i c i p a t i n g  and/or 

cooperat ing countr ies .  



Before L ' a c i l i t i o  a t  lambey a r t  open, advance t r a i n i n g  f o r  s i x  

p a r t i c i p s ~ l t s  v i l l  b e  given i n  t h e  U.S. a t  rr s p e c i a l  three monrt~ cuur f l a b  

t o  be developed by USM p l a n t  p ro tec t  ion e p e c i a l i a t n .  The p n r t  i l U l p . r i ~ ~  e 

ahould be ~ i v e n  an in tgt la ive  Eaglinh coureo before  l c a v l n ~  S e ~ i r r ~ ; i l  

i f  p o e e i t l c  b u t  funda a r e  provided t o  hove on i n t e r p x t e r  f o r  t t ~ c n ~  111 

t h e  U.S. 

3. h r r e r  Level Training:  the  l a r g e s t  number of people t o  b e  

t r a i n e d  a r e  t h e  l o v e r  l e v e l  f i e l d  e t n f f ,  who have t h e  d i r e c t  c o n t a c t  

wi th  c u l t i v u t o r n  on t h e i r  farm t o  tench t h e  farmers  ncw technlrlt~er; 

f o r  c o n t r o l  of pcet chemeelves. Couroec f o r  t h i s  l e v e l  of workcr - . . + . i l l  

Also be developed i n  co,llaboration between t h e  U.S. t r a i n i n g  tipcct:i-!::t, 

t h e  Senegal Plan P r o t e c t i o n  Serv ice  and the  s t a f  f a t  Bumbey. J L  1:; L)! -.T.u. 

t o  use t h e  oamt f a c i l i t i e e  deecribcd above f o r  a minimum of t h c o r c t j -  

and classroom work and a maximum of p r a c t i c a l  t r a i n i n g  on t h e  schcol 

farms, f i e l d  t r i a l  p l o t s ,  and with l o c a l  farmere.  P lans  f o r  t h e  re.); ' o r i : ~ l  

lowcr l e v e l  t r a l n i n g  were diecussed wi th  Senegalese  agriculturcll .  

o f f i c i a l s  and t u c i t  agreement wee reached f o r  A I D  t o  a s s i e t  f i n a n c i a l l y  

i n  t h e  expa~?sion of d o r m i t ~ r y  f a c i l i t i e e  f o r  housing up t o  20 extcl\:;ian 

personnel. from Mauri tania ,  and Senegal f o r  two coureee  per  year  

so  120 w i l l  have t r a i n i n g  by 1979. 

c . Commodi t i e o  

1. A I D  rill supply funds  t o  assist i n  b u i l d i n g  a mobile p e s t  

c o n t r o l  u n i t  capable  of combatt ing p l a n t  p e s t s  i n  l a r g e  but  l o c a i i z e d  

a r e a s  which a r e  more e x t e n e i v e  than farmere are a b l e  t o  cover .  With 

f i v e  mobile opray u n i t e ,  t h e  f i r s t  y e a r  t a r g e t  i s  t o  p r o t e c t  50,000 

h e c t a r e s  dur ing  1976. With t h e  Senegal government p rov id ing  a l l  s t a f f  
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and b u l k  aC e q u i p a n t .  n\e  " f l r e  department" u n l t  ahould be c a p a b l e  

o f  t r e a t l n a  200,000 h e c t a r e 8  per year  by 1979 and v l l l  oluir pravlda  

excellent cr,r- t t~r-joh t r a i n i n g  o(tportut\ i t  leu uhi l t :  t h e  cnr.paignti a r c  

cor\ductc8d i n  t h e  f i e l d .  Altlo, durirlg t h e  o f f  eeaaon,  t h e  e n t i r e  

o r g h n i z a t i o n  w i l l  bu capab le  of  splitting ltr to modular u n i t e ,  cac.11 v i !  1 1  

p c o t i c i d c s ,  v c h i c l c a ,  riprayere mounted on hcnvy d u t y  vct l ic lc t i ,  t c j  

dcmo~le t rn tc  and t c a c h  t cchn iquce  a g a i n s t  pea t  0c:t~rcnko l a  laorc t li'ii- 

onc a r c a  a t  a  t ime.  

2 .  Laboratory  equipment , f u r n i t u r e ,  supplic,fi and mntcr i ' l ls  1 1 1  1 
8 

be provided t o  b u i l d  a  s m a l l  p l a n t  p r o t e c t i o n  i d e n t i f i c a t i o n  and 

p e s t i c i d e  t e s t i n g  l a b o r a t o r y  t o  p rov ide  fa rmcrs  in fo rmat ion  on inscclg, 

a t t a c k i n g  t h e i r  c r o p s  and d e v i s e  b c s t  methods f o r  r cduc ing  dnmncr. 

T n ~ \ n r t n n t  cn.:!: rornn?nG t n  h~ 8nnr In thr i 4 r q f ~ n  3 r d  -:.trn??nr? c i  

minimum p a c k n g e ~  of p e s t  c o n t r o l  tcc l ln iques ,  s p e c i f i c a l l y  plcrlncd 

' f o r  the  smil!.l f a rmers  a d a p t a t i o n  i n  a wide range of  e c o l o g i c a l  cond i t  i !  11s 

and cropping p a t t e r n  and f o r  s t o r e d  food c rop  p e s t s .  

The P r o j e c t  Implementation Orders  f o r  t h e  commodities should 

be prepared a s  soon a s  p o s e i b l e .  No wa ivers  f o r  o f f s h o r e  procurement 

a r e  r e q u i r e d  except  f o r  v e h i c l e s .  A l l  machinery,  equipment,  and 

v e h i c l e s  should  be procured from manufac tu re r s  whose s p a r e  p a r t s  and 

maintenance f a c i l i t i e s  are l o c a l l y  a v a i l a b l e .  

d .  Other  C o s t s  

T h i s  i n c l u d e s  fun46 f o r  suppor t  of t h e  t e c h n i c i a n s ,  houtiing, 

l o c a l  contrmc t u s l  s e r v i c e 6  , m a t e r i a i s  and s u p p l i e s  a v a i l a b l e  l o c a l l y  

f o r  s u p p o r t i n q  t h e  t e c h n i c i a n e '  a c t i v i t i e s ,  c o n s t r u c t i o n  of t h e  . p e s t  

c o n t r o l  t r a i n i n g  s c h o o l  dormi to ry ,  I r lbora tory ,  machincry s t o r a g e ,  



l r r r lo  and o f f i c e ,  *r*d laboratory epulylgc?t\r, laepl currwey for  

epetrr tonal field budget eupporc, gas01 lne, 041, v s k t e l e  tiutrt&enanee, 

and per dlce., and s local hire blllnyurl Scerrrary.  

Senegal 
(5000) YY 1913 thru 1'Y 1978 

Year Total I'ersonnel Part lcipanta Corpwdit lee  Otlirr . 

TOTAL 1,019 526 151 

f .  Scccgnl Input 

Thc Govcrnmcnt of Senegal will provide Per the first year t!rrn[l!-h 

the Cooperuting Agency, Plant Protection Service, the folloving CFA i n p u t b  

to the project shown converted to U.S. dollars. 

a. Technical and Other Scrviccs 

b. Commodities 

Past icides 

Application Equipment 

c. Other Costs 

Cperation, maintenance, repair of vel~iclee 
and equipment 10,000 

Offices, furniture and Equipment 5,000 

M~itttenance operation and use or' Regional 
Pest Control Training Center at Bambey 20 * 000 

TOTAL $265,000 

A detailed budget for remaining years of Phase I will be negotiated 

when Annual Work Plan ,is developed in collaboration with COS. 
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Uniortunatcr ly ,  t h i a  l and j  which has  the,  moat p o t e n t i a l  i n  t h e  country,  

i a  t he  most i so la ted .  There exi r t r  no uarb le  rorda l i nk ing  t h e  r i v e r  a r e a  

wi th  the  coas t  o r  with the  major towna. The riwr l a  n o t  used f o r  t r a f f i c .  

I t  i r  c o n r c q ~ c n t  ly very  d i f f i c u l t  t o  d i s t r i b u t e  auppl iea  and p e s t i c i d e s  

t o  these  fanners. 

A proposcti road link in^ t h e  aouthern zone w i l l  be significant t o  t h e  

a r ea  r lo r t l~  oE the r i ve r .  

This i s  a  d i f f i c u l t  phys ica l  env.,8af ,:nent occupied by a d ispersed  poor 

hard-  to- rcirrh human popu la t ton .  No r a d i i a l  breakthroughs seem i n  prospect  

u l t h  vlrich t o  arncliorate t h e i r  conditio'n. Perhaps the bea t  hope ii the  

near f u t u r e  €0.- increasing food crop production l i e s  i n  e f f o r &  t o  improve 

floocl t e c r r r c  c ~ l t i v a t i o n  by simple and auickly a t t a i n a b l e  methods no t  

lnvolvlnE e x t r a  risk nnd l i t t l e  o r  no cash. The longer term t u t u r e  may 

~ C f e r  o p l ) ~ ~ r t  t l l r t  t i c s  f o r  morc i n t ens ive  i r r i g a t e d  a g r i c u l t u r e  a long t h e  

g c n e g ~ l  n i v c r ,  a1 ~ j c ! c I  1)y thc woter c o n t r o l  and navigat ion t h a t  w i  11 be made 

porrrlblo Lty t!tr d c l ~ s  and Mnnantnli dame. The g r e a t e r  market For t he  

predut d r . r y  1 4  1 1 ,  .,c4lri*g:l 1 rnt l lcr  then the  d i s t a n t  c i t i e s  of Mauritania.  

C .  ' . ~ . I J J I I ~ I  1 O I ~ ~ ~ : A I I ~  ?ilt 1 ons ---. -- 

7trcrc arrt Irv African c o u n t t i c s  more poorly endowed w i t h  a g r i c u l t u r a l  

e\rpi.t~r t 1 3 t  6at: Irnt iorrn. What doca c x i o t  is  meager i n  number, ueak i n  

Br&hl r  I t a t  tnrr, ( ~ c w r  111 t r a i n i n g ,  and l ack ing  i n  needed suppor t .  The 

A y r l i u l t u ~ a l  r i n t v i c c a  do not a t t r a c t  thc  bas t  a v a i l a b l e  s choo l  graduates .  

fI$t n g ~ f t c i i t r r ~ a l  n t s t~on l  n t  Kncdi, f o r  c x ~ m p l e ,  secms t o  g e t  t h e  rejccts 

ttca a i t a t t c s t  lvtt tdrlrnt lo1181 oppor tun i t le8 .  Its output  i a  l f a i t t d  t o  a  

few oc ~ t e :  at ,?~r ,r l l  y ,  tlarcly a t h i r d  of tho number needed, j u s t  t o  c r r r y  

+uf t h e  jtetr.r a ~ l r ' r < b ~ ~ t t  ly platln~i!. 
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A t  t h e  present  time, t h e  Mauritanian farmer i a  unl ike ly  t o  have very 

c l o s e  contac t  through formal i n s t i t u t i o n s  with h i e  government. Even 

where such c o l t a c t s  e x i s t  government has l i t t l e  t o  o f f e r ,  ne i the r  

technology nor support. An indigenous form research system scarce ly  can 

be sa id  t o  ex i s t .  

d. Pr ice  and Market Policy 

The Govecnment of Mauritaaia at tempts t o  place con t ro l s  on p r i c e s  of 

food-stuffs,  however, i n  p rac t i ce  such cbn t ro l s  a r e  of no consequence 
t 

i n  as much a s  the  Government has no means t o   administer.^^ enforce these 

con t ro l s  : S i u i i a r l y  , no merketing organizat ion e x i s t s  t o  s t o r e ,  move ' o r  

d i s t r i b u t e  d.>mestically produced cerea ls .  

Tlie Goveriiliient: wrsillil l i ke  t o  d s t a b l i d i  pries control6 and a rrarkat 

system f o r  cereals .  B u t  u n t i l  adequate s t a f f  and f a c i l i t i e s  can come 

i n t o  being, thic must renlain 3 remote hopc. Scmc scopc c x i s t s  f o r  a 

more decentral ized pr ice  and marketing policy based on the regional  

administrati-re level. 

2. Previous Activi ty 

Mauritania has had very l i t t l e  a c t i v i t y  i n  the way of insec t  o r  

p lant  disease programs during i ts  his tory .  The shere of public  funds 

allocated t o  agr?.culture 5y thc Mauritanian governrnant has been n ~ e x l y  

constant  f o r  the  past  7-10 years, 2 t o  3 percent of the na t ional  budget 

of which none was avai lable  fo r  a p lant  protect ion organization u n t i l  

1974. The Mii~ i s t ry  of Agriculture is  cur ren t ly  in  the process of developing 

a conlpreh.ensive crop and l ivestock deve lopment plan. 



It g ives - the  f i r s t  and highes t  p r i o r i t y  t o  a c t i v i t i e s  which w i l l  

have a rapid  pcy off i n  terms of more food which includer improved 

v a r i e t i e s  of f e r t i l i z e r  and a pes t  control  package t o  help the  fanner. 

Thew packages owi'l.l,reach the  fanner i n  r few r r e r a  t o  begin 

through the  skeleton framework of the Minis t r y  of Rura 1 Dave lopment 

a s  presently organized ar8d a s  depicted i n  the  following chart.  
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CER ' CER CER , CER i ' CER CER I 
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Altliough there  a r e  Zwelve administrat ive Regions only nine have " ~ g r i c u l t u r a l  
Sectors'' with t h e  t a sk  of carrying out a g r i c u l t u r a l  policy i n  each of the  9 
regions. In  some of these sec tors  there  a r e  C.E.R.'s (Rural Expaneion Centers) 
which a r e  d i rec ted  by Rural Economy Monitors who dea l  with a l l  a rpecte  of 
extension work among the  peasants. 

These Agr icul tura l  Sectors and C.E.R. 's a r e  the  s t r u c t u r e s  which are involved i n  
the  implementation of the  ac t ion  programs decided upon a t  the  c e n t r a l  l e v e l  
concentation with these l o c a l  s t ruc tu res .  

As f a r  a s  personnel fj concerned, there  a r e  about50 Upper middle and'lower le\*cl 
s to f f  involved i n  t h e  car ry in8 out  of policy and operat ions i n  the f i e l d  and 
the  sec tors .  



Expanding and s t a f f i n g  t h e  p l an t  p ro t ec t ion  u n i t  w i  11 be olow. 

There a r e  only seven a g r i c u l t u r e  1 agronamir tr working i n  

a11 governnent m i h i s t r i e s  who have co l l ege  degrees i n d  tire o f  , these  a r e  

i n  t he  Ministvy of Rural Development. A t  t h e  next  l e v e l  a r e  Engineers de 

Travaux who hsve a Baccalaureate p lus  two years  i n  Agricul tura  1 ~ c h d o l .  

There a r e  only ten of these. There a r e  5,works conductors, who have at tended 

primary school and four  years  a t  t h e  Agr i cu l tu ra l  College a t  Loga, Senegal. 

The fou r th  l e v e l  a r e  t h e  monitors who provide d i r e c t  contac t  wi th  t h e  t a m e r s ,  
t 

and have primary school  t r a i n i n g  plus 3 yea r s  a t  t he  Center f o r  Agr icu l ture  

and Extension Training a t  Kaedi, ~ a u i . i t a h a . .  *It ' i s  t i e  only school  ir i  

Mauritania support ing crop and l ives tock  production. The cen te r  enrol'led 

60 s tudents  i n  1973; 76 s tudents  had previously graduated, a l l  of whom have 

been  employed by the  ~ i n i s t r ~  of Rura 1 Development (50 a s  a g r i c u l t u r a  1 

agents) .  The Kaedi program has been redesigned and expanded t o  i nc rease  

the  q u a l i t y  and numbers of graduates  who a r e  divided between s p e c i a l t i e s  

i n  Livestock, Water and Forestry,  and Agricul ture .  There a r e  about t h i r t y  

degree candidarcs  studyir.g overseas in Agricul ture  sub jec t s  and one has 

near ly  completed work f o r  an entomology degree a t  the  Univeroity of Cal i forn ia .  

Authori ty  t o  e s t a b l i s h  a P l an t  P ro t ec t ion  Unit has j u s t  been received 

from the Minis t ry  of Rural Development. A major A.I.D. input  w i i l  provide 

t r a in ing  t o  develop p l an t  pro tec t ion  s p e c i a l i s t s  a t  a l l  leve 1s. when q u a l i f i e d  

candidates  beccme available'. 

The Minis te r  of Rura 1 Development, t he  ~ i r e c t o i  of Agricul ture  Production, 

and the  Chief of the P lan t  Pro tec t ion  Unit  met with the  design team i n  

Dakar t o  out1ir.c Mauritania 's pol icy,  p resent  s t a t u s ,  and requirements t o  

i n i t i a t e  R p lont  p ro t ec t ion  pro jec t .  



The h ' in i s te r  had read  t h e  P r o j e c t  Review Paper and raid they 
, 

a r e  t r y i n g  t? bu i ld  en  organizat ion,very s i m i l a r  t o  the  one proposed by 

t h e  U.S. and wi th  t h e  same, p ro j ec t  purposes, bu t  t h a t  Mauritania is  only 

beginning. There has  been a lack of ope ra t iona l  c a p a b i l i t y  and l o g i s t i c  

supportm even when. funds f o r  a n d  eq"ipment h*ve h e n  ava i  lab le ,  

therefore ,  i n  1974, losses  occurred amounting t o  40 t o  SO percent  of t he  

food crops. Thei r  i n f r a s t r u c t u r e  needs t o  be developed to:  (1) b u i l d  

sma.11 warehouse f a c i  l i t i e s  t o  s tock  i n s e c t i c i d e s ;  ( 2 )  b u i l d  a t r anspor t  

c a p a b i l i t y  f o r  d i s t r i b u t i o n  of and app l i ca t ion  equipment;' 

(3) obtain middle aAd upper l eve l  t r a i d i n g  g ran t s ;  ( A )  loca te  source 

f o r  ope ra t i cna l  support funds; and ( 5 )  t o  b u i l d  an e f f e c t i v e  &tension 

p l a n t  protectdon f i e l d  service.  

These would a l l  con t r ibu te  t o  Forming the  i n f r a s t r u c t u r e  they  

consider  necessary t o  conduct campaigns aga ins t  l o c a l  outbreaks i n  con- 

so l ida t ed  a reas  and t o  teach farmers c o n t r o l  techniques through the  f i e l d  

services .  

Other donors a r e  coordinat ing e f f o r t s  through the  FAO, Extension 

Pro jec t  a t  Kacdj., and which the  UNDP is  p a r t i a l l y  Financing, and through 

the  Rural Radio Service Pro jec t ,  funded by the  World Bank. 

Some cntomological research should be s t a r t e d  on t h e  new Kaedi 

agronqmic r e ses rch  farm but i n  t h e  meantime, the  r e s u l t s  f rom'exis t ing  

research f a c i l i t i e s  i n  other  count r ies  can be used t o  he lp  farmers increase  

prod,uction by demonstration. 

A Few p e s t i c i d e s  a r e  provided by the  gwernmene which orders  them 

f r q  the  c o m e r c i a 1  mixing p l an t  i n  Dakar. Larger chernica 1 finne such a s  

Bayer, Hoecl~st,  Union Carbide and o the r s  have agents  i n  Senegal, through 

whom orders  can be  placed. 



There Rs. very  l i t t l e  app l i ca t i on  machinery o r  menua l l y  operated 

dus t e r s  and sFrayers  a v a i l a b l e  t o  farmers a t  t h i s  time. 

3. Impismentation Plan 

a. Bsck~round 

Food crop losses  caused by i n s e c t s  and o the r  p l a n t  p e s t s  i n  

Mauritania have been occur r ing  regular ly .  The r ecen t  severe  i n s e c t  

invasions have brought a t t e n t i o n  t o  the  government t h a t  these  losses ,  

added t o  t h e  anriual food d e f i c i t ,  m u s t  be prevented o r  reduced. 

.In 1974-75, fpod crop product ion i n  Mauritania f o r  dry land 
# I' 

a r e a s  was about 20 percent  of normal. Yields  f o r  r i v e r  recess ion  crops 

p lan ted  l a s t  November and December were average. T o t a l  production averaged 
'7- 

about 64 percent  of requirements. The percentage of losses  caused by 

i n e s c t s  i s  es t imated  at, 30 percent  o r  23,000 tons of Food p,rains. 

The government has a l ready  i n i t i a t e d  a food production pro- 

gram which i s  siow i n  g e t t i n g  underway because of a lack of t r a ined  

a g r i c u l t u r e  personnel ,  roads,  a v a i l a b i l i t y  of production inputs  f o r  

farmers,  and a marketing system. 

b. Course of Action 
I 

A "package" system fo r  small  farmers r equ i r ing  l i t t l e  o r  no 

cash input  i s  to be developed under t h i s  package. X major component w i l l  

be development of simple,  in tegra ted  pes t  management con t ro l  systems f o r  use 

by the  famer, the  presen t ly  understaffed and undertrained,  a g r i c u l t u r a l  f i e l d  
C 

se rv i ce  w i l l  be  t r a ined  i n  these  techniques and show t h e  f a q r s  how t o  

u t i l i z e  them. 

The A. I .D .  p ro j ec t  a c t i v i t i e s  i n  Phase I w i l l  a e e i s t  t h e  

Mauritania Minis t ry  of Rural Development t o  bu i ld  a l a p e t  from the  ground 
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up a P l an t  P ro t ec t ion  Se,rvice, capable of reducing p e s t  losses  and thereby 

 significant:.^ inc reas ing  p l an t  production. 

Food crop p ro t ec t ion  a c t i v i t i e s  i n  Mauritania have j u s t  begun. 

Four of the  40 a g r i c u l t u r e  o'monitorsu se rv ing  i n  che f i e l d  have had a  

s h o r t  course i n  p r a c t i c a l  con t ro l  work a t  t h e  FA0 course he ld  i n  Dakar 

i n  February 1975. 

Ar. organiza t ion  and management p lan  f o r  t h e  P l an t  Pro tec t ion  

Service w i l l  be developed under the A.I.D.  p r o j e c t  t o  include c e n t r a l ,  

reg iona l ,  and f i e l d  s t a f f  and t h e i r  r e l a t i o n  t o  each other.  

Mauritania i s  not  capable a t  the, p resent ' t ime of absorbing 

very  large s c a l e  inputs .  The Plan t  Pro tec t ion  Service is  s t i l l  on paper 

and no budget a l l o c a t i o n  has ye t  been made; the  food crop production a rea  

i s  s m a l l  cc;n~orcd t o  o thcr  SnhcL na t ions ,  and ccmun ica t i ans  r;nd t r ans -  

p o r t a t i o n  systems a r e  underdeveloped. Therefore,  t o r  the t i u s t  year ,  

the  organiza t io~ . . ,  management, and adn in i s t r a t i va  aes i s tznce  r*i  11 be 

provided through the  A I D  p ro j ec t  personnel s t a t i o n e d  i n  Dakar who w i l l  

make frequent  t r i p s  t o  Mauritania and lend a s s i s t a n c e  a s  required by the  

annun 1 work plan schedule. 

The purpose of t he  p ro j ec t  i n  Mauritania i s  t o  bu i ld  a  s t rong  

p l an t  pro tec t ion  se rv i ce  which w i l l  t r a i n  t h e  farmers t o  use simple techniques 

t o  reduce food crop losses .  This is  a long-term i n s t i t u t i o n a l  approach which 

should be s t a r t e d  quickly with a  t r a in ing  program f o r  which t h e  country can pro. 

v ide  q u a l i f i e d  candidates  f o r  t r a i n i n g  in-country, o r  i n  Senegal, Cameroons, 

France, Canada, o r  t he  United S ta tes .  

A t  t h e  same time, t h e  U.S, w i l l  a s s i s t  t h e  Mauritania i n  

e s t ab l i sh ing  and t r a i n i n g  s e l f - s u f f i c i e n t  nobi  la  p l a n t  proteceion u n i t s  



t o  combat l r r g e  s c a l e  bu t  loca l ized  types of a t t a c k s  experienced whPh 
I 

6rasshoppers,  locus ts ,  o r  o ther  p e s t s  'appear i n  non-arable a r e a s  o r  

invade crop lands. 

Most p ro j ec t  a c t i v i t i e s  w i l l  be centered  i n  the food crop 

production a rea  of t h e  Senegal River Basin. 

c. Laputs 

Through a b i l a t e r a l  p r o j e c t  agreement with Mauritania, &I.D 

w i  11 provide severa 1 inputs.  

Xanagement: Serv ices  of the1A.1.D. Regional P ro j ec t  Manager, one 

~ i h e l  Country p ro j ec t  o f f  i c k r  (entomologist) and the  ~ e ~ i h n . 1  P1.t ~ o i t r b l  Train- 
. . . .  , 

ing Officer  will be share$ with Senegal.  hay w i l l  advise  and assist t h e  Mauri- 

t a n i a  Government t h ru  the P l a n t  Pro tec t ion  Service i n  organizing and managing an 

in tegra ted  pes t  management system f o r  con t ro l  of i n s e c t  outbreaks through two 

methods: (1) t h e  establishment of mobile con t ro l  u n i t s  capable of moving t o  and 

l o g i s t i c a l l y  suppor t ins  themselves while combatting pes t s  i n  food crop 

a reas  o r  i n  d e s e r t  a r e a s  before pes t s  can pene t r a t e  farm lands; (2)  

bu i ld ing  i n t o  t h e  present  small  f i e l d  s e rv i ce  corps by t r a i n i n g  and 

demonstration a crop p ro t ec t ion  c a p a b i l i t y  t o  show farmers the  most 

simple and lud c o s t  i n t e g r a t e d  p e s t  management: methods. 

Training: Funds w i l l  provide f o r  t r a i n i n g  a t  a l l  levels ,  

- -Professional :  two academic decrees courses  i n  e n t u n ~ l b g y  

w i l l  be provided t o  t r a i n  s t a f f  f o r  t he  t o p  l e v e l  pos i t i ons  i n  the  P lan t  

Pro tec t ion  Service. Cne man i s  due t o  r e t u r n  next  year f r a n  t h e  United 

S t a t e s  where Ire i s  obta in ink  a B.S. Degree i n  entomology wi th  funds 

provided under a former A.I.D. p ro jec t .  

--hiddle Level: Mauritania w i  11 provide q u a l i f i e d  candidates  



f r a n  the  present  a g r i c u l t u r a l  f i e l d  s e rv i ce  and graduates  from the  

Agr icu l ture  and Extension Training School of Kaedi. A.I;D. w i l l  provide 

during Phase I funds f o r  s e v e r a l  q u a l i f i e d  p l an t  pro tec t ion  se rv i ce  

members t o  a t t e n d  a non-acaJenlic, p r a c t i c a l  pes t  c o n t r o l  p ro j ec t  designed 

by t h e  USDA s p e c i f i c p l l y  f o r  t h e  Sahel count r ies .  Other p a r t i c i p a t i n g  

coun t r i e s  w i  11 a l s o  at tend.  

Another source of middle l e v e l  t r a i n i n g  w i l l  be a t  t h e  

Regional P l a i ~ t  Pro tec t ion  Training Center t o  be e s t ab l i shed  a t  Bambey, 

Senegal and the  t r a i n i n g  cen te r  i n  the  Cameroons a s  a p a r t  of the  region- 

wide i n p u t s ' o f  t h i s  pro jec t .  Tentat ivq agreement f o r  e s t a b l i s h i n g  the  

school  t o  be a t tended  by p a r t i c i p a n t s  from Mauritania,  has  been made 

with the S e n e ~ a l e s e  Ministry of Agriculture.  

- -%sic Training f o r  f i e l d  s t a f f  on t c c h n ~ q i ~ e s  t b ' b e  used 

by the  farmers w i l l  u sua l ly  be on t h e  job, i n  the  f i e l d ,  and a t  t h e  

Regions 1 Plant  Pro tec t ion  Center a t  Bambey. 

Commodities 

These w i l l  c o n s i s t  of vehic les ,  ma te r i a l s ,  and pes t i c ides  

f o r  t h e  P lan t  Pro tec t ion  Service t o  bu i ld  two mobile u n i t s  t o  demonstrate 

l o g i s t i c a l  support and f i e l d  spraying techniques. They w i l l  serve a s  

t r a i n i n g  u n i t s  when not  engaged i n  c o n t r o l  opera t ions ,  A modest: amount 

of s a f e ,  non-eavironmental po l lu t ing  pes t i c ides  a r e  provided f o r  use i n  

1976-77. OSRO has provided $350,000 f o r  p e s t i c i d e s ,  equipment, and 

t r anspor t a t ion  d i r t r i b u t i o n  c o s t s  f o r  the  short- term a c t i v i t i e s .  This 

w i l l  support t h e  Mauritania campaign aga ins t  p red ic ted  large s c a l e  

grasshopper outbreaks i n  t he  sumner and f a l l  of 1975. 



1. 'l'bese funds ,wi l l  provide operat ional  f i e l d  tiudget support f o r  

(1) e q u i p n t  and vehic le  operat ions, repai r ,  and maintenance coete ; 

(2) loca l  seceonal labor gnd t ra in ing cos ts  including per diem fo r  mobile 
i 

un i t  c r w e ;  (3) materials ,  supplies ,  par ts ,  s a fe ty  supplies  and pes t ic ide  

handling equipment and tools;  and (4) demonstration pes t ic ides ,  equipment, 

and supplies  f o r  s tored gra in  peat control ;  (5) t u i t i o n  and per diem *for 

par t ic ipants  at tending courees a t  Regional Plant  Protect ion Training 

Center, Barnbey, Senegal. 



smeL FOOD CROP PROTECTION 
MAURITANIA PHASE I BUDGET 

1975 TiIRU 1978 

T o t a l  Tech Serv ices  P a r t i c i p a n t s  Comnodities Other Costs - 
1975 148 0 24 6 1 63 

1976 120 0 41 39 40 

1977 149 70 24 30 2 5 

1978 - 175 70 - - 25. 30 - 3 0 - 
592 140 134 160 152 ' 

Mauritania Inputs  

The hos t  governments' has  no approved budget ' f o r  operat ions.  The f i e l d  work 

i s ,  t o  be done by t h e  a g r i c u l t u r e  s e rv i ce  descr ibed above. Some pes t i c ides  

wi 11 be ava i  lab le. The P l an t  P ro t ec t i on  Serv ice  Directors s a l a r y  and 

pos i t i on  i s  prestrutiy funded fro111 tile Depar~nient 01 AgriculLurr F r u r l u c L i u ~ ~  

i n  t h e  Minis t ry  of Rura l  Development. 

:kuritiiiria O ~ i t p ~ i  Targe ts  

Training : 

1. Two  third country academic degrees by 1979 - 
General P l an t  Protect ion.  

2. Eight rnfrldle l e v e l  managers and r eg iona l  d i r e c t o r s  

t r a i n i n g  i n  p l an t  p ro t ec t i on  and the  organiza t ion ,  

operat ion,  and provl.sion of l i rgibt ica  1 s u p p ~ r t :  f o r  

large s cu l e  campaigns. by end of FY 1978. 

3.  Forty f i e l d  l eve l  ex tens ion  agents  t r a i n e d  by 1979 i n  

, a  series of courses  a t  Bambey. 

4. Four three-man teams t r a ined  and on the  job wi th  mobile 

u n i t s  (see below). 



sea fox 

on for 
. . 

I con- 

n v ~ ~  k~ UnlFl are an Important em 

d 016 a tarch p 

tschniqusr off seas4 dmonr 
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: pravantlon of damage t o  mtorrd 

' o ~ s  on the farm and hov t o  treat i n h s t r d  atoram 

1 designad and taught a t  Eambsy. 

Technica 1 and Uanagement Anairtrnce a 

1. Aasint a ) M  t o  organize, develop, Help manap and trmin 

a p i n t  Protection Service by 19.78. , I 

2. Establ ish a network of forty f i e ld  lev01 itmff with rhrka 

Ragional (;oordfnators t o  work with farmerr. 

3. Fifty fCcehod and demonstrations bj individual  

farmers i n  1976; 100 in 1977; and 200 in  1978. 

logi~tic Slpporc f o r  Plant Pcst Control Campaignsr 

1. Vehicles and demonstration equipnoat for two U.S. fundad 

"fire department" mobile units oparntionn, capable of 

I covering 20,000 hectarea in 19961 40,000 haccaraa i n  

1977; and 60,000 hectares in 1978. 

2. Spec ia l  mobile squads aquippad for tha damonatration 

and tcnching canitiiation of grain atorage bui ldin8m 

nnd methods of control of in i s s tad  ntoraa by funigation 

and/or other modern cechnlgusm. 

END OF PZQJECT STATUS 

Reduction of peat caused crop to~aen by 50 percane Rm 1913/W ban. 

t o  1978179 cnd of Phaso I. 
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Rice production a t t a ined  15,300 En i n  1972, f a r  from t h e  eet imited - 
28,000 MY co118umption predic ted  f o r  1975. In  l i g h t  of shhrp incrcoacs i n  

consumption, the government ie devoeillg consideroblc e f f o r t  t o  t h e  expansion 

o f  r i c s  productlon. ~ r i n c i p a l l y  a t  the  S M R Y  projec t  i n  Yagoua. The p ro j ec t  

is s x p ~ t e d  l o  bring 4,300 hec t a re s  under c u l t i v a t i o n ,  as w e l l  a s  t h e  

sddition of  n r i c a  praccosing m i l l ,  and i s  financed  ID IDA, FAC, and CCE. 

r e n b i b l l t t y  scudics  i n  x h c r  a r e a s  a r e  under way. 

ewl' J1ttl o'L'~ul'I@fl 

Pr i ~ l c  i l>a l st  . ~p l c .  f oodo aro maize i n  t he  ,West, p l an t a ins ,  yams, manioc, 

a r d  C . \ . ~ t r j ' . i ! * . j  i n  t !~o C17ntc:r South and m i l l e t ,  sorghum, and pearluts i n  t h e  North. 

Ulrl l c  tl,c.rr- 1. :tu ncvcrc food problem genera l ly  i n  Camcroon( r e l a t i v e  

f w 3  5 ,  t ' f t  i t a : , ,  1),1x-t l y  an a r c n u l t  of d i s t r i b u t i o n  probleme, do e x i ~ t  i n  

t h e  ) ~ J I  ( : I  L n ~ l  c . t h ~ r t  C-rn of Ynoundc, Dounln, Garoun and elsewhere. The 

1?7!- 7 i : r t ~ i ~ ~ h t  1'1" 1.1 t c(f i t1 l o c a l  food shor tages  i n  many p a r t s  of North 

C a m t c ~  I ' I L .  I ! I I C V I  t ,, { n i  y I I ~ U U ~  the ndequncy of food suppl ies  i n  t h e  North 

t r t t u l n t  ~ ! r c  rc6ion10 ouhoistcncc formers t o  rqke a massive 

t C ~ ~ ! J I I : : ~ ~  r t . t  111 I 111 ,ITCI! (Icvotcd t o  cosli crops versus food crops  dur ing  

t ) ~ r  l:r t.ut rtd t.r:lrlcrr f o l  louillfi the  clrougllt . \Jhile the a rea  planted t o  co t ton ,  

b + f  i l 1 3 t  : t ht .  , ! t  0 1 1 ) ; 1 , 1  ~ I I  1971-72, cxcccdcd 110 thousand hec tares ,  i n  1973-74 

t tin ar r-a j ! 4 t t , t  I 1 1  t n t-olton wan l j  t t l c  mom than  60,000 hec tares .  

? I . <  t s 1.. I I ~  t ul~rlt  l 1 \ 1 t  lnndc~quntcly documented evidence t h a t  food c rop  y i e l d s  

~ f i ~ f i l i f ~ ! . * ~ i l '  L . , t m i . ~ ( , o t ~  ; l t . r l  t?(*c.llning o r  a t  bent s tagnat ing  because of s o i l  f e r t i l i t y  

t r l r a t i t ;  t ! 1 I , ,  1~+;;1'~1(.1;(', .111tl p l a n t  discnscr , and competition from cash crops. 

flt,rqtcuri ~ 1 ~ 1 1  mi l \ r * t  j~ ro t l~~c t ion  i n  t h o  North WCLB se r ious ly  a f f ec t ed  by drought and 

I * - . . I  .I 1 1 . 1  t t ~ t  I'(.:,  I * wt11 l o  moj 7.c produc-t.lou in  t h u  vrcst is nf f ec t cd  by i n s e c t s  

~ l r . 4  1 r,71 r i c h 1  cllo t lO .Ml lu t l .  
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Caeh crop production f n  Camcrobn l a  s tagna t ing  and dec l in ing .  

The output  of co t ton  i n  the '  Northern p l a i n s  was a t  a ten-year low i n  

1973-75 due no t  only t o  drought,  b u t  a l s o  t o  t he  d r a s t i c  reduc t ion  i n  

t h e  a r e a  Although y i e l d s  a r e  a l s o  low f o r  peanuts,  they a r e  

r a p i d l y  beconitrg a cash  c r o p . i n  t h e  North and Center South; i n  r e c e n t  

y e a r s  approximately 50 percent  of t h e  peanut crop has  been so ld  fo r " ' l oca1  

consumption D r  processing i n t o  cooking o i l  t o  meet l o c a l  and domestic demand. 

In gene ra l ,  t h e  i n s t i t u t i o n a l  framework i n  support of  food crop 

product ion is  inadequate t o  t h e  t a s k  of increas ing  and improving s t a p l e  
I 

product ion.  Input  de l ive ry  3ysterns f o r  food c rop  production a r e  

v i r t u a l l y  now-existant a l though t h e r e  is' some' spin-off of imports i n t o  

food cropping by v i r t i r e  of t h e  f a c t  t h a t  l a r g e  numbers of subs i s t ence  

fa rmers  a r e  reached by t h e  i npu t  - extension-marketing s e r v i c e s  of ca sh  

o r  export  com~an ie s .  

Large s c a l e  migrat ion t o  t h e  c i t i e s  and rap id  r a t e  of u rbaniza t ion  

have revealed io.adequacies and ine f  f i c i e n c i e s  i n  food s to rage  and 

marketing networks. Local urban shor tages  of s t a p l e  foods have developed 

and food p r i c e s  have r i s e n  sharp ly .  In  add i t i on ,  t h e  i n a b i l i t y  t o  s t o r e  

proper ly  and to  move food crops i n t o  commercial c i r c u i t s  l e a d s  t o  a 

cons iderab le  l o s s  of income t o  poor farmers .  S imi la r ly ,  because of t h e  

poorly organized markets f o r  food c rops ,  bumper c rops  as  expected f o r  

c e r e a l s  t h i s  year  i n  t h e  North a l s o  mean low incomes f o r  farmers who a r e  

unable t o  rece ive  a reasotrable p r i c e  f o r  t h e i r  output.  

Although research  i n s t i t u t i o n s  have produced good r e s u l t s  on dash/ 

expor t  c rops ,  research  on3food c rops  has  lasqcd behind. An a g r i c u l t u r a l  

research  i n f r a s t r u c t u r e  e x i s t s  and it is being r c s t r u c t u r c d  to p l a c e  a'ddi- 

t:ionnl crc\ptrasis on food crops.  A major slir~.tcoming i n  a g r i c u l t u r a l  r e sea rch  

which must bc co r r ec t ed  is t h c  f a i l u r e  t o  ilrcludo in t eg ra t ed  pest management 

lystemo i n  t h e  research  program, 



Uot a r rp r i s ing ly ,  extenaion rervices peroonnel are inadequately t r d n e d  

nnd few i n  number i n  r e l a t i o n  to  the number of farmers to be r a a c h e d ~  Middle 

and l o r l e v e l  agents  t h a t  are closest to  th=  farm leve l  a r e ' k l s o  handicapped 

by bad roads, inadequate t raqspor ta t ion  and l o g i s t i c  support and small operatin1 
. . 

b u d g e t s .  The moat e f fec t ive  e x ~ e n e i ~ n  work is carriel ou t  within t h e  framekork 

of export-oriented c~mpanies. 

I n  general ,  t h e  wider use  of aniinal t r a c t i o n ,  fraprovements i n  hand t o o l s ,  

improved crop v a r i e t i e s ,  inbreased f e r t i l i z e r  use, p lant  protect ion techniques, 

improved weed contro l ,  and small s c a l e  i r r i g a t i o n  could improve and increase  
. . 

food production i n  Cameroon. A c t i v i t i e e  t o  improve and increase food produc- 
# # 

t i o n  should be ca r r i ed  out  i n  the  context  of the' t o t a l  farm en te rp r i se  inzluding 

both cash crops and l ivestock production a c t i v i t i e s .  

Responsibi l i ty fo r  a g r i c u l t u r a l  policy,  program, and p ro jec t s  is 

divided among t h e  Ministry 04 Agriculture, the  Ministry of Livestock 

and a m u l t i p l i c i t y  of antonomous, usual ly  commodity spec i f i c ,  a g ~ n c i c s  

o r  companies. This  organization s t r u c t u r e  renders i t  d i f f i c u l t  t o  
1 

coordinate r u r a l  development a c t i v i t i e s ,  p a r t i c u l a r l y  those aimed a t  

increasing s t a p l e  food production o r  in teg ra t ing  agr i cu l tu ra l  and l ive -  

s tock productions, while pursuing equally l eg i t ima te  goals  of increasing 

production of export and/or domes t ic  cash crop, production t o  improve 

foreign exchange earnings and income of farmers. 

The Governme.;~t of Cameroon, i n  s e t t i n g  p r i o r i t i e s  f o r  agriculturalr. 

development, w i l l  weigh program approaches aga ins t  economic objec t ives  

c o ~ ~ t a i n e d  i n  t h e  current  five-year development plan: (1) reducing 

regional  Income d i s p a r i t i e s ;  (2) cont r ibut ing  t o  export expaneion o r  

import subs t i tu t ion ;  and (3) a l l e v i a t i n g  domestic r t e p l a  food s c a r c i t i e e .  

Tlkese ob jec t ives  are consis tent  with AID'S Congresrioual. mandate t o  

increase  food production and i&rove n u t r i t i o n ,  to arrirt thr dwalomenr 
8 ! 

pf t h e  r u r a l  poor and t o  rehabilitate e c a l o 8 i u l l y  f r a a l l e  a r u a  (such 



ar t he  Northern plain6 of Cameroon) aer iouely  ef fec ted  by drought. 

A major food crop campaign f o r  increasing production was i n i t i a t e d  

i n  January 1975 and is planned t o  provide farmers with information on 

c u l t u r a l  p rac t i ces  and eubridiqgd i npu t s  such as peeticides.  

Agr icul tura l  Regions and Crop Production Systems - 
Five p r h c i p a l  reqiotie can be dist inguished i n  Cameroon:   he Northern 

Pla ins ,  the  Feetern Highlands, the  Western and Coastal Lowlands, the  

Southern Rain Forest ,  and the  Central  Savannah. These f i v e  regions a r e  

characterized by considerable ecologica l  and cl imatic  d i v e r s i t y  and 
t 

therefore  considerable d i v e r s i t y  i n  a g r i c u l t u r a l  p r o d u c t i o ~ - ~ ; ~ t e r n s .  

Divers i ty  i n  s o i l s  and climate suggests t h e r e  i s  considerable p o t e n ~ l i ~ -  ' 

f o r  a g r i c u l t u r a l  and food crop development based on regional comparative 

advantage. 

ml. - t7a -&~ . . . . . , ,  .,,,. ., .,..-,.. ? l 2 i c  thr nran nor th  of the  Adamaous plateau - 
which i s  charscterized by r e l a t i v e l y  low r a i n f a l l s :  

Sorghum and m i l l e t  a r e  s t a p l e  food crops widely grown on small 

holdings of Z t o  3 hectares. 

Average y i e l d s  a r e  600 t o  700 kg/ha f o r  m i l l e t ,  sorghum, maize and 

peanuts, abcnt 1 t o n h a  f o r  upland r i c e .  Since 1970, y ie lds  have suffered 

from insec t  a t t a c k s  and drought and the re  is growing documented evidence t h a t  

y ie lds  a r c  decl ining.  

Although the  rlorthern p la ins  region i s  undoubtedly the p o r e s t  region in  

Cameroon, cor,siderable po ten t i a l  e x i s t s  f o r  improving the  production of focd .  

Be - The Ccr~ t ra l  Savannah covere two zones: the  graeslands of the  

Adamaoua plateau and the  t r e e  ravannahcxtending t o  the  edge of the  

southern ra inf  d r e s t .  

Mi l l e t ,  uorghum and m i z e  a r e  the  p r inc ipa l  food cropa. 



C. Tho Weetern High lade  correepond t o  t h e  western and north- 

weetern provinces. Rainfa l l  rangee from 1500-2000 mu over a lengthy 

ra iny  eeasou. Food crops a r e  corn, peanuts,  beans and ta ro .  Crop 

y i e l d s  a r e  low: 1 ton/ha f o r  corn, 500 kg/ha peanuts. Major problems 
! 

include low-yielding v a r i e t i e s  i n s e c t s  and l ea f  d i seases  such a s  r u s t  

and helminthosporium on corn. 

Throughmt the  region, a wel l  organized cooperative system, the 

he r i t age  of t he  B r i t i s h  co lon ia l  period, i s  responsible  fo r  cof fee  

production ana marketing a c t i v i t i e s .  This system maintains a good 

working r e l a t ionsh ip  with a g r i c u l t u r a l  oxtension serv ices  which a r e  t o  

be u t i l i z e d  i o r  d i s t r i b u t i o n  and s o l e  of i npu t s  f o r  developing small 

farmer pest management prac t ices .  

The most. pron~ising food crop development po ten t i a l  f o r  the Western 

Highlands is i n  improving and increas ing  the  production of corn. There 

is considerable  l n t e r e s t  i n  corn a s  a silbsistence crop, as n source of  

farm income and a s  an export crop. Corn a l ready  represents  the s e c ~ n d  

major source cf farm income t o  farmers i n  the  Highlands and i n  recent  

years  some corn has been exported t o  Zairc ,  Gabon, and CAR. Es sen t i a l s  

f o r  a corn Improvement program include: (1) protluction, mi~ l t j p l i cn t ion ,  

and d i s t r i b u t i o n  of insec t  and leaf  d i s c a ~ e  r c s i e tun t  v a r l c t l c s ;  ( 2 )  s o i l  

f e r t i l i t y  in~provement cspecinl ly  meeting rlitrogcn requircmentr; ; nnd 

(3) extension d u ~ i s t n n c e  f n  farm management including pce t c c ~ ~ l t  ro l  . 
D. Thc Wcntern nnd Conetal Lowlnnd~ cover par t8  of th rec  provlnccs: 

the Southwcor., t he  L i t t o r a l  nnd the Ccntcr-South. Avcrngc rn lnfn l  1 i e  

2500 mm. Approxtmntcly 50 perccnt of t hc  populntion in urban nnd t h i s  

heavy concentrat ion cronteo a growing market f o r  food crops produccd i n  

the  region and i n  nearby areae. 



The princj.pa1 food crops a r e  p lanta in ,  corn, atid root  crops, grown 

by emallholdera on farms t h a t  average two hectare6 i n  s ize .  Oilpalm, 

rubber and bananas a r e  grown la rge ly  i n  commercial plantat ions.  Robusta 

coffee i s  g r m n  i n  associa t ion  with food crops. F ru i t  gathercd from 

wild palm trees represents  a s i zeab le  source of income t o  8-11 farmers. 

As elsewhere Cameroon food and cash crop y i e l d s  a r e  low and output has 

not  kept pace with growiqg urban demand, p a r t i c u l a r l y  i n  the  por t  c i t y  

of Douala. The r e l a t i v e  absence of farm-to-market roads complicates 

the  food supply problem f o r  the  urban cen te r s  and leads t o  l o s s  of 
I 

subs tan t i a l  income from food crops t o  farmers. 

The most promising food crop development a c t i v i t y  is  i n  the  area  of 

improving the  market organization f o r  both t r a d i t i o n a l  and non- 

t r a d i t i o n a l  foodstuffs .  This implies improving the  nctwork of fanu t o  

market roads. n s  well  a s  improved s torage  techniques for  vegetable 

produce. 

The Southern Rain Forest includes most of thc  provinccs of E* --- 
Center-South and the  Eastern, and par ts of L i t t o r a l  and Western. Average 

r a i n f a l l  is  bctrrce~i 1400 nnd 1900 mm. 

Major food crops arc plantain,  manioc, and cocoy'trnc;, Concern 

over nhort focrl supplies  and high pr iccc  hon lcd the  Covcrnncct t o  

formulatc a program fo r  a "grccn rcvolutiorl" l r l  the  nrccl surrou~ldina 

Yaounrlc. Thc pzocjrnm, i n  juut gc t t ing  unt1crw;ry n~ld llnn n s   it^ qoal 

ir.crc:nnincj tho protluction and markotlnq of p lanta in  nnd othar etaploo 

i n  tho ,lrcn t o  mcot tho  dcmand for  foodntuffo In Yn~unde. I n i t i a l l y  

tho proclrnrn han n s a t  wlth d i f f i c u l t y  Jnrclcly bccauaa of inndcquata 

farm-to-tnnrkot ro,ttln nr~d t h a  unavailabilICy of moans of transport to  

Yna~~ntlc! frcm tho  preducing aroro. 



Aqr icu l tu ra l  i n s t i t u t i o n s  

Goversment Agencies 

Respons ib i l i ty  f o r  a g r i c u l t u r a l  po l icy ,  programs and p r o j e c t s  is  

divided among t h e  b l in ip t r ies  of Agr icu l ture  and Liveetock and a  m u l t i -  

p l i c i t y  of  actohomous agencies  which have exc lus ive  con t ro l  over  cash/ 

export  c rop  product ion and marketing a c t i v i t i e s .  This  conunorlity- 

s p e c i f i c  o r i e n t a t i o n  of cash c rop  production has  r e s u l t e d  i n  t h e  

neglec t  of  focd crops i n  t he  a r e a s  managed by t h e  compa~.ics. 
I 

I n  t h c  p a s t  year ,  t h e  Government has  taken a  p o s i t i v e  s t e p  t h a t  

could lead  t o  b e t t e r  coordinat ion and c o n t r o l  of r u r a l  dovclo!~mcnt: 

a c t i v i t i e s .  I n  August 1973, FONADER (National Rural Dcvelop~c?t  r u ~ d )  

wzs c raa t rd  hy pr r?z idnnt ia l  d ~ c r c o .  I t  has a 12  member board of 

d i r e c t o r s  chaired by the Minister  of Agriculture.  It w i l l  

hove broscl r r is l !o~lsibi l i ty  f o r  a l l  eco!iomjc and c;ocial a s p c c t ~  cf r i~ra l  

developmcnt. Its major r c s p o n s i b i l i t j e e  w i l l  be t o  f innncc and cxecute 

r u r a l  development p r o j e c t s  and t o  funct ion a s  an a g r i c u l t u r a l  c r e d i t  

agency. Crcdi t  i l l  tho  form of lonnn o r  gran t6  w i l l  be provided d i r e c t l y  

t o  farmers. Indlvidtrcilo wlth c o l l a t e r a l  may olno rccc ivc  c r e d i t .  Lonno 

f o r  ~~roc luc t ion  w i l l  hnvc tcrmo of up t o  tcn ycars ,but  m o s t  w i l l  llt~vc 

t h r w  t o  i o u r  ycnr rcpnymcnt pcriodn, dcpcndina on thc  t y p c  of 

producL Jvc* a c t  i v i l y  f o r  uhicll c r c d i t  i n  cxtcntl(~cl.  N J G L  importnntly,  

c rcd i t ,  wl L l i  minor C ' X C C ~ ~  ~ U I I O ,  w i l l  be "in-kind" arid food crop post control 

ilcma rnnlclrl~rlfi r~t \ppl iau and hnnd nppl icntoru v t l l  bo svai labla  a t  

uubuidi  zcd prlcon. 



Agr icu l tu ra l  Rcqearch 

Ae i n  o t h e r  former French t e r r i t o r i e s ,  agronomic research  p r i o r i t y  

has been placed on export  c rops  while  research  on s t a p l e  food crops has 

lagged behind. Research on cash c rops  has 'had good r e s u l t s  i n  d i sease  

and i n s e c t ' r o n t r o l .  Research s t a t i o n  extension f o r  food crops c i t h e r  

from t h e  research  i n e t i t u t e s  themselves o r  through t h e  extension s e r v i c e s  

is v i r t u a l l y  non-existent.  Fanning systems and farm management research  

does not  e x i s t .  

I n  an e f f o r t  t o  ga in  con t ro l  bf t he  o r i e n t a t i o n  of a l l  rescarch 

a c t i v i t y  i n  Camerosn, 6 new organiza t ion ,  ONAREST (National Off ice f o r  
, 

S c i e n t i f i c  and. Technical Rescnrch), ha$ been r cccn t ly  c rea ted  t o  cake '  

r e s p o n s i b i l i t y  f o r  cupervis ing the  research  now being c a r r i e d  ou t  by 

eleven i n d e p a ~ d e n t  French research  organiza t ions .  This  rcorganizatj.on 

could he lp  t.o r e o r i e n t  a g r i c u l t u r a l  research  towards more appl ied  

farmer-relntacl programs. 

Extentdon Serv ices  

Not e u r p r i ~ i n g l y  extension personnel a r e  inadequately t ra ined  and 

few i n  number. They a l e o  lock  the  mobi l i ty  which would enable them t o  

reach fnr~ncrs  <n r c l n t i v e l y  remote and inncccse ib lc  locnt ione.  Since 

cxtcnsion p c r ~ o n n c l  a r e  oo c r i t i c a l  i n  car ry ing  FONADRR's c r e d i t  programs 

and 0NARllS'l"ri rcncnrcll a c t i v i t y  t o  t hc  farm l c v c l ,  t rofn ing  nnd rc- 

t r n l n i n ~  of  c x j . r : t l n ~ ;  ngcnto n t  a l l  l evc lo  is  bodly ncctlcd. IRMI (111- 

o t  i t111 tlc Rrcl~crcl~crr cl: tl 'Appl icn t ion  den Mcehodce d c  Pc\*cloppcmcnt) i s  

c u r r c l ~ t  l y  contluct i l ~ l ;  i r  r,urvcjr of ng r i cu l tu rn l  cducnt ion and trninlny, f o r  

n l l  of Cntnc.rool~; nlrd ~ ~ n r t i o l l y  nrr n rcuult: of t I r 1 ~  ntudy, t hc  Direc tor  of 

A a r i c u l t ~ ~ r r -  i r r  c:ir~rnldt~rinji lmyn 111 vl l ic l~ t o  run t ruc tu rc  t hc  cxtcnolon 

aorvlci+, ul~lcl t  114 prnct  icr,l l y  non-cxintrnt fo r  food cropn, nnd to  con- 

centrat(!  011 crr.vt)l i r i ~ ,  tnldtlla ntrd IOU lava1 tectrnlcianr  to  a t i and  t o  food 

crojln, A ~ J  an onptvrt c rap  cixte~tulon n c t i v i t y .  A major t r r in i r18  a c t i v i t y  



will be concerned wi th  food crop pent  c o n t r o l  systems aqd en i n t eg ra t ed  

pes t  management package ueing l e e s  pes t i c ides .  

I V .  Program Oppor tuni t ies  i n  Food Crops P r o d u c t i ? ~  , 

The p o t e n t i a l  f o r  improving and increas ing  food crop production i n  

Cameroon is good. The v a r i e t y  of e o i l s  and c l ima te  should f a c i l i t a t e  a 
, I 

balanced approach t o  diversifying.agricultura1 production. Program 

planning and p ro j ec t  prepara t ion  should t ake  i n t o  account no t  only t h i s  

eco-climatic d i v e r s i t y  but also came roo?'^ o b j e c t i v e s  f o r  t he  r u r a l  

sec tor :  ( l j  reducing reg ional  income disparities; (2) cont r ibu t ing  t o  
# 

export expansion o r  import s u b s t i t u t i o n ;  and (3) a l l e v i a t i n g  domestic 

s t a p l e  food s c a r c i t i e s .  These ob jec t ives  a r e  cons i s t en t  with AID'S 

congressional  mandate t o  increase  food production and improvc n u t r i t i o n ;  

a s s i s t  i n  irn>tovin? thc  a u a l i t v  of l i f e  of tlic rv rn l  8nd trrl:. v r~oni-; 

nnd t o  a s s i s t  ?.n t he  r e h a b i l i t a t i o n  of eco log ica l ly  f r a g i l e  ,Ireas (such 

as t h e  Northern p l a i n s  of Cameroon) acr ious ly  t ~ f f e c t e d  i n  recent  years  

by drought,  

A. On grounds of r ~ d u c i n g  regionnl  income d i s p a r i t i e s ,  t h e  

Government oE Cameroon has accorded high p r i o r i t y  t o  r u r a l  development 

a c t i v i t y  i n  t h e  eco log ica l ly  f r a g i l e  Northern p l a ins .  The t a r g e t  

population i n  :\\is poorest  rcgion of Cameroon inc ludes  sedentary f a r -  

mero who produce s tapla  cc rcn l s .  

A program t o  maximize production of food c rops  nrnong scdcntary 

tarmcrn i n  thc North is  probably inadvieabla  a t  t h i s  tima. AID'S 



approach should be t o  promote balanced farming eystems t h a t  a s su re  a 

dependable supply of s t a p l e  c e r e a l s  t o  t h e  farm family and the  region 

and t h a t  ensure  n reasonable  r e t u r n  t o  t h e  farm family on its investment 

and r i s k s .  Development based on e x i s t i n g  farm systeme could be pursued 

by developiqg a minimum inpu t  package f o r  c e r e a l  production including 

provis ion  of t r e a t e d  e l i t e  millet/sorghum seed,  improved techniques of  

land prepara t ion ,  i n s e c t  contro1,seeding d e n s i t y  and weeding, d r a f t  

animals and c r e d i t .  S ince  s t a p l e  food producers i n  t h e  North a r e  

i nva r i ab ly  producers of co t ton  and peanuis,  t h e  l a t t e r  f o r  home 

consumption as w e l l  a e  s a l e ,  t h e  p l ace  of those  crop$ i n  r o t a t i o n  i n  

t h e  farm e n t e r p r i s e  needs t o  be c l e a r l y  understood. 

A food crop product ion a c t i v i t y  i n  t h e  Northern P l a in s  should 

iucuxl~u~aLt!  the fol lowing elementxi: (1) input  supply, credir:  and 

marketing; (7) extens ion  se rv i ce s  and t r a i n i n g ;  (3) seed mu l t i p l i ca t i on  

,and dern~nstratj .on; and (4)  p l an t  pest con t ro l .  

B. Another f e a s i b l e  i n t e rven t ion  would be i n  t h e  promotion of corn  

production i n  t h e  Western Highlands region of Cameroon. High p r i o r i t y  

should be given t o  t h e  development of t h i s  region on t h e  b a s i s  of 

reducing reg ions1  income d i s p a r i t i e s ,  Corn is important i n  the  West a s  

a subs is tence  crDp. E s s e n t i a l s  f o r  a corn improvement program would 

incl-udc (1) product ion,  mu l t i p l i ca t i on  and d i s t r i b u t i o n  of i n s e c t  and 

l e a f  d i s ea se  restraint v a r i e t i e s ;  (2) i n t eg ra t ed  p e s t  managerncnt; 

(3) s o i l  f er t i i i ty  improvement; (4) ex tens ion  a s s i s t a n c e  i n  farm manage- 

ment; ( 5 )  simple equipment f o r  on-farm v i l l a g e  s to rage ;  and ( 5 )  c r e d i t  

to  p t~rchase  im;?roved inpu t s .  



D Cameroon 

2. Previous Act iv i ty  i n  Pes t  Control 

According t o  the  Government of Cameroon t h e  annual losses  of po ten t i a l  

food.crops from predators  a r e  a s  follows; 

Maize 20% t o  501 

Sorghum and Mir le t  25% to  40% 

Paddy Rice '101 t o  20% 

Peanuts 5% t o  101 

I n  some years when migratory locus ts  and Quelea b i r d s  ataack the  losses  

a r e  much higher and may reach 100% i n  local ized  areas.  

If these  high est imates wero reduced-by two-thirds, the most con- 

servat ive  f inanc ia l  loss i s  $16 mil l ion including ~ o s t  hamest: losses. 

Also vegetables and o the r  cash crops s u f f e r  heavy losses  from insec t s  

and cliseases which reproduce very rapid ly  year around i n  t h e  warm t r o p i c a l  

climate. 

'fhc competition f o r  food crops between humans and predators  is c r i t i c a l  

i n  the  Northern Plateau area  where the  bulk of the  food g ra ins  a r e  grown 

on small farms. Farmers here,  even i n  good crop years  lead a precarious 

existence with a per c a p i t a l  income of $90 which is  l e s s  than hal f  of t h a t  

f o r  the  majoriky of small farmers i n  o ther  a g r i c u l t u r a l  regions where 

d i f f e r e n t  ecologicnl  condit ions e x i s t ,  and o the r  crops a r e  produced. 

Cameroon is  nearly s e l f  s u f f i c i e n t  i n  food production, but grain produc- 

t i o n  supp1.y and demand is  precariously balanced. Only by reducing d r a s t i c a l l y  

t h e  acreages of some cash crops during the  l a s t  few and expanding 

new acreages f o r  food g r a i n s  has the  supply kept up with increasing demand. 

As more now develgpment farming schemes a r e  es tabl i shed,  tho  p lan t  pes t  
I 



at tackn w i l l  grow more frequent  and increase i n  sgver i ty .  It is  - . .  

therefore  must important to develop a Pes t  Control ~erv ide  ,m i n  order  

t o  reduce loabes on the  present  l e v e l  of food gra ins  production and 

prevent fu tu re  incursions. 

The Br i t i sh  and French administered a reas  of the  Cameroons b u i l t  a 

p lan t  protec t ion  a c t i v i t y  i n t o  t h e i r  export c rop farming systems. The 

colonia l  con:paaies and l a t e r  p a r a s t a t a l  organizat ions developed p lan t  

protec t ion  research and extension services  f o r  coffee,  cocoa, palm o i l ,  
I 

cotton,  sugar, tobacco, bananas, t e a ,  e tc .  These special ized organiza- 

t i o n s  undertook the  t a sk  of 'control l ing '  i n s e c t s  and i r e d a t o r s  on cash 

crops where food crop protec t ion  was b r a c t i c a l l y  n i l  except f d r  a few 

small a reas  yrowing wheat and r i c e .  The recent  ca tas t rophic  drought 

across  Africa a l s o  se r ious ly  a f fec ted  the  gra in  growing a reas  of 

Cameroon. Tine QOC decided i n  l a t e  1974 t o  e s t a b l i s h  a Plant  Protection 

Service i n  the  Ailinistry of Rural Developnent and llydrology which wiJ.1 

d i r e c t  a c t i v i t i e s  t o  food crops,  mainly sorghum, m i l l e t ,  maize, rice, 

peanuts, and cowpeas (niebe); nearly a l l  groyn by small farmers except 

r i c e .  

There i s  a shcrtage of personnel t o  operate t h e  Plant  Protect ion 

Service and a s p e c i f i c  need f o r  three s p e c i a l i s t s  f o r  the above divisions. 

The Chief of Flant  Product ion ' i s  a University t ra ined graduate i n  

Agronomy. One U.S.  t r a ined  entomologist has r ecen t ly  returned and been 

assigned t o  t h e  Ministry bu t  is working on cotton research. There a r e  

e igh t  people woriting i n  p lan t  protec t ion  b u t  no t  on food crops  and only 

th ree  have degrees i n  entomologyr p lan t  pathology or nenmtology. The 

Ministry of RD and H s a i d  they could provide f i v e  qua l i f i ed  candidates 

f o r  academic degree t r a i n i n g  i n  t h e  U.S. o r  t h i r d  country, and the f i r s t  



would be avai'lable i n  January of 1976 a n i  second and t h i r d  i n  tho 

r i m e r  of 19?6. 

There is  nn agr i cu l tu re  education program f o r  middle l e v e l  f i e l d  

s t a f f ,  most of who a r e  h i red  by commercial crop organizat ions upon 

graduation, but  no p lan t  protec t ion  courscs a r a  given. 

The O.A.U. Regional phytosanitary canter  has a well endowed and 

equipped s t a t i c n  i n  Yooundc but  it has .not  accornp1ir;hcd a g rca t  dcal .  

A few middlc l eve l  s t a f f  have been t ra ined for  inspection and quarantine 

duty. 

Although v i r t u n l l y  a l l  food crops a r e  grown by pci\snnts an11 a spccial  

organization has bccn formed t o  incrensc production thcra arc t?o donors 

helping t o  bcild an extension service.  Tho deaign tPam was t r 7 d  thht  

t h e  idea f o r  developing a food crop protect ion projec t  is most 

opportune and t h a t  t h e  Government of Cameroon would qivc! hicj1, ~ J r i o ~ i t ) ,  

and collabore t ion  t o  U. S. activities to  a s s i c  t them. 

The GOC is supporting the  Grcen R c v o l u t i c ~ ~ ~  f o r  the followitlg ronsonor 

1. Decrennc i n f l a t i o n  of food 1)ricos 

2. S tah i l i7c  food supplicn with storago f a c i l i t i c o  so drour~llt yonrn 

d r a s t j c a l i t y  e f f e c t  the  economy. 

3 .  Increase farmers income by increasing availah11 ity of I t i j )u t~  t o  

remoter farm nrcas. 

4. Dccrcase r u r a l  youth exodus by improving farm l i f a .  

These a r e  about tho s m c  a s  agriculture ecctor program gorlr f o r  tho 

A I D  Af r i o a  De\*clopmcnt Ass i r tant  Programc . 
A t  tllc* prc~arrt. timu thc ro  i n  no Einnnclal structure f o r  fwd crop 

;~rotlui-ti011 .lo;rll:i for fartncra t o  1)uy i n l ~ r t a  ntrch nn l)c*t~tlcldon 4111tl r n t r r i ~ i t l  
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to the farmers is barely adequate but measures-aro undcrrvay t o  improve 

it through oki.sting and new organizations. Emergency l o g i s t i c  support 

and supplies i n  time of mass predator attack are  not possible for  

largo areas, but to  build t h i s  a b i l i t y  i s  a primary target of the new 

Plant Protection Service. 

3. Implcrnentation 

P u r p - s ~  

Assist the Plant Protection Scrvice tb reduce food crop losses 

cotimntcd by khc Government of ~ameroon; a t  from 5% tb 50% of yields of 

various cc~:cal.; and groundnuts including both f ie ld and storage losses. 

Among t h c  priricipal pests attacking mil le t ,  sorghum, r ice  ancl corn are  

graanhoppcrc;, locusts, stem borcrs, shoot f l i e s ,  and head borcrs of 

ecvcrnl : ; p (~ ic :~ .  An  elimination of crop losses is  equal t o  a corrcspond- 

irtg i~:cri:~i: :~~ i r .  staple food production by 30% cf yields t o  me?t the rising 

focd nccds of a ,mpulation increasing a t  a ra te  of 2.5% annually. 

To begin, the following divisions w i l l  comprise the Plant Protection 

Crcip Protcc~ion xesponsiblc for 

a )  A n t i  loc11r;t: and grasshopper campaigns 
cxtcnsion 

h) l l ~ l i l d  i;lq ~n/c~ryanization to  teach farmers pest control techniques 

c )  Intcq-rntcd pcs t mnnagcmcnt techniques 

d )  Survey:;, cconomics of treatment, predictions 

0 )  6tr)rcd focd pcnt control campaigns and i n  v i l l ages  on the  fam, 

f )  Dovclo~mcnt of Regional Plant Protection Training Center. 



Phytopharmacy responsible for 

a) Determination of aesticide efficiency and residual effect on 

'paraoites. 

b) .Quantitative analysis or pesticides and rate and method of 

application. 

c) Study of pesticide residues on plants and animals. 

d) Evaluation and establishment of tolerable residual levels of 

pesticides for all food crops. 

e) Testing chemicals and gases fpr new stored pest control 

techniqces . 
f) Study and research on chemical substitutes for control, of insects, 

rodents, mematods and birds. 

a) PreparatAon of phytocanitary legislation 

h) Approval of pestscides and areas of use, 
b 

c) Establishment of phytosanitary controls over imported and 

exportcc3 crops at all border, sea, and air entry points in 

collaboration with Regional O.A.U. phytosanitary office in 

Yaouniic. 

d) Disinfection and fumigation techniques for infected plant materials. 

AID Inputs 

a. Technical Services 

I .  A country Projcct Officar (entomologist) will be stationed in 

Ynouticlc to work dircct.1~ with tho Ministry of Rural Develo~mcnt and 

Ilydraul i cs , hrjriculkur'c Prod\~ct ion ~c~artmcnt, Na tionnl Plant Protec- 

http:controi.of


t i o n  Service, 

2. The A I D  Regional Pro jec t  Manager s t a t i oned  i n  Dakar i s  a l s o  

a v a i l a b l e  to a 3 s i s t  the  OOC i n  planning, programing,  and preparing 

p ro j ec t  documents as required. He i s  an entomologist and can a l s o  

a s s i s t  i n  technica l  matters.  

3. Regional P lan t  Protect ion Training Of f i ce r  w i l l  be s ta t ioned  i n  

Yaounde t o  design curriculum f o r  low, middle, and sen ior  l eve l  personnel. 

He w i l l  a l s o  a s s i s t  i n  the establishment of a Regional Plant  Pro tec t ion  

Training Centcr a t  the University of Yaounde. 

4 .  Consultant se rv ices  i n  s p e c i a l  f i e l d s  of p lan t  pro tec t ion  such a s  

s to red  food pes t  con t ro l  w i l l  be ava i l ab l e  from the other  Country 

P ro j ec t  Of f i ce r s  i n  Dakar and Chad o r  from the USDA. 

b. 'Training 

1. High l ~ v c l  t r a i n i n g  f o r  ; leadquarters s t a f f  w i l l  be provided 

through four  AID academic scho la r sh ips  i n  P lan t  Pro tec t ion  Masters 

o r  Bachelors degree i n  the  U . S .  o r  t h i r d  country u n i v e r s i t i e s .  

2. Middle l e v e l  t r a i n i n g  i n  i n t e g r a t e d  p e s t  management w i l l  be  

provided f o r  up t o  t h i r t y  supervisory and reg ional  f i e l d  s t a f f  a t  

t h e  Regional P l an t  Pro tec t ion  Center  a t  Bombcy. 

Two i n s t r u c t o r s  w i l l  bc t r a i n e d  i n  t h e  U . S .  a s  soon a s  t h e  government 

can provide t h ~ ~ i  and w i l l  teach a t  t h e  Center.  

Technical  and p r a c t i c a l  p l a n t  p r o t e c t i o n  coursas  for proventing 

f i e l d  and s(:oragc losses w i l l  bc etnlrl~asizad. 



Before t r a i n i n g  f a c i l i t e s  are open i n  Yaounde, advance t r a i n i n g  

f o r  s i x  p a r t i c i p a n t s  w i l l  be  given a t  a  s p e c i a l l y  designed p l a n t  

p ro t ec t ion  course t o  be  designed f o r  t h e  group by t h e  USDA, Post  

Control  organiza t ion .  The p a r t i c i p a n t s  should bave in tenoive  

spoken fsnglish c l a s s e s  before leaving  t h e  Camproon i f  poss ib l e ,  

b u t  fundo a r e  provided f o r  an,  i n t e r p r e t e r  t o  be wi th  them i n  t h e  

U.S. 

3. Basic  Training 

Th i s  ra tegory  is  the  most important as t he  f i e l d  s t a f f  a r o  tho  

major l i n k  t o  having farmers g a i n  incen t ive  f o r  r a i s i n g  fobd pro- 

duc t ion .  Their  t r a i n i n g  w i l l  be i n  country a t  Yaounde end on t h c  

job f o r  method anti r e s u l t  demonstration pest con t ro l  tcchniquos. 

There w i l l  a l s o  be special courses  designed f o r  them a t  thc Yaounde 

Ceirtcr anli w i t h  t h e  niobilu "f j . rc  department" u n i t s  ciescriLcd lntcr.  





TECH S - - r m ~ &  GmMlDITIES m E R  COSTS, - 
l9t5 333 130 1 6 

1976 164 60 56 25 23 

Tho Covcrnmant of Camroon w i l l  provlda for the f i n c  year, through 

coo para tin^ &cncy, Phnt  Protmctlon SewLcr, Lh. follovfn& CIA input. t o  

tho project a h a m  c w r t a d  t o  U.9. dolhrm. 

1. 7ae:lnlcal and Othnr Saruic*r 

2. C o r r r l l t  lo r ;  pofitlcidea and e q u l p o n t  

4 .  Opcnrion, srtntensncs. Iund for l o g t e ~ 1  h a t  

Control Tl af n ln l  Cantar a t  Yaaundo 26,0013 

n~y.ol#ntnd dtan Annun1 Yark Plan I m  Jcuslqwl by t b  hfilrml ? ~ Q J K ~  
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1-- 1 1 1 a* nuzra aanuzcory for twanlty studantn ana orr iea ,  labaracory 

and seornge a t  Yaounda Rogionnl Plant Protection T ~ n i n i n &  

3* Train tw Innttuctora Soy the Yaounda Tmfning Centar 

barore rchcol opcna, 

c, Oarslop Srnneh bnplua~a Plant  Protaction Courses for pro 

and port harvamt erepr avrilnbla ta a l l  eavnrriar of the 

Sahnl, I 

d. Piva U.S,/rhisd Country Aeadcalc Degrabs in  grnaraL plsnt  

n, tan lthrostnnn teame trainad on job vlrh m b i l a  unftn 

(qea ~ S W )  r 

h, Hcbilm unttr Impnrtant c-wt Inr  tralntng n w  and etJ 

*rsff. Thap ut11 t ~ a c h  prwsnttva central tacknlques ~ f l -  

fl+asaR 6110. 

I .  F~c)traZfl# c ~ t h t * 4  f u a  i t&** ~ ~ ~ - Y L ~ I I #  1011 1 k C  A i ~ l l e ~  411 ~ c I ~ ~ I J  

1 ~ 1  cr~qtn rnll fw l a  I rrllC I n l u * m t d  B I r ' m *  u l l l  

dlpmlpj#ul m d  t*urlll nC Vprrrrute, 



Tachn i~ - err1 and 

rirt CE 

Plant T 

rganian, r t ~ f f ,  davalop rna noip manage and t r a m  \ 

ion Sarvice w i t t i  thrna di r is ionr  by 1377, four by 

1978, and f l r a  by 1979. 

ceordlnatar~, 

c, 100 "mathod and rsrult" damonrtrrtiona by individual famwm 

aupszviacd by srteneion f i e l d  raruica i n  1976; 500 i n  1917; 

and 1,000 by  1978. 
I 

dm ~nsribls urs o f  2 t o  S brcr Carpc Volunterra to  parlow plant 

protaction ttmld dmnatrrt ion and tsochlnu jobam 

3. - lasirtte --- Suypert far Pent* Cantre1 Cmpni~na 

a. Vnhlclnn and d-nstrstion equipment l o t  thrsa ~.~i.:fundrd 

II f i r s  dapartmnt* m b i l u  unit opsrnt f onr capable ot  eavarlng 

15,~W hcctnror i n  1976, 25,OW beetarom i n  3017, ~ n d  4U.UW 

h ~ c t d r o r  tn 3918, 

of tgrlaatad acaren 'try lumip,atEon a d l o r  otbor &ern tochlqut  a. 

4, End - - nC =-- PrpJert - . -- Staturn - :=?, 

Muc14**n 4 wst raul~brj crop Irrasm by 5CYZ Crm 1973/??r Irant* c t l  

19111179 emf rlt PtdKrfie f nf thr project, 
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5iculLuro ntkkground, ' Polil aeion 

Introduc t* 

Chad i a  p i e  of tha pooro'.~ nnd least develop 

in ruba%stcnco aqrfcultura and eemi-nomadic livnntock herding. Althbugh 

the p ~ t c n t ~ a l  cxist8 for mall-suf f icisncy in food crop production, Chad 

rarely produces a eurplua d food. ~ccukrant droughts, a t  loaltt ~ i n c o  1968, 

rouulted in local food eh~rtagec and i n  1952-73 widcaprand fnnina neees- 

uitnrcd lsrjio ~elisf ehlpmonta of grains 'from tho unithd Stntoa nnd other 

dnnors. Problcms or food supply  nra cmplicaecd by Inu yiolda, uoil 

fort l l i t  y Jcplcrion, inndeqrla t e  atorngo f a c i l i t i a n ,  inrrce and pest Infen te-  

t i u n  u l  crape in tha f l a l d  and i n  ataragc, and cmpatitfbn Eron~ cad-, 
1 

cropa, notably cotton which han tcon tho Chad govarnrnsnt'a number o m  

~ ~ K s I ~ u : L u c & ~  uuctof priorityl Curton i n  n mjar raurco o t  GDP, fareifin 

axehan~a on r n i n ~ n  , nnd Rovarnncnt ravanuosr, fw 1974, i t  aceountod for 

14 pcrrcetlt a l  mot~ty CDP, 70 pateant af axport enrnlnge, and about 7 psrccnr 

of fiovarnmont savon\wm. 

klrilr? cnttotl I n  tlra ~bvcrnmcnt'a hifibcat: crop priority, l'nod c r q  
I -  

prndttct --<---- jrnn in tlla Innrarnr  kolr prior*.. Itillrlt nnd mornhum orc t l ~ c  

~ t d p l t *  f o 1 1 ~  uktlnlly h r m  I t r  rncacion ri ell cat ton ~ltraugl~ouc trrru t twrn 

fluid. T Ittwirl c a c c n t ~  arlr a 1 ~ ( 1  U ~ S I U I Y  jirrwn tfl;tm~j;llr~tlt tlip crtttt rnl 

Rnllnl llrrn rr*r,lon nnr wl I *  YSlrlrln nra lw, produet Ins i n  hlp,hlg v ~ l t j : i t ~ P r ,  

fin3 ~ l ~ r *  mrkut i n  irnfircrntrul nnd pwtty o r ~ f i n l r d ,  Incfil tom1 nlinrtnjitrl 

rqularty  [*cut. partieulurly 3 u r l n ~  tlta p o t E d  ptreding thF t~arvtlnt.. 

1 
bmfit "mt~ rho orarelty o f  uupplica by ecllirlfi p,roln bock t o  f d m c r ~  

@r ta urbnn ruenumorn nt ~r~orbJ tan6 ~ C ~ C C R J  tnprovmmt I n  nil14 
I 



eorglrum production and marketing w i l l  r e q u i r e  improved inpu t s  anc 
i 

techniques, a s  w e l l  a s  +mproving on-farm and v i l l a g e  s to rage  capncl ty ,  

r a i s i n g  producer p r i ce s ,  and su rve i l l ance  and c o n t r o l  of t he  marketing 

a c t i v i t i e s  of t h e  small-scale g r a i n  merchants. Of p a r t i c u l a r  i n t e r e s t  

t o  t h e  Chadian government is  t h a t  with an assured food supply through 

improved production and marketing, farmers would be more w i l l i n g  t b  

produce co t t cn  a s  a cash crop. 

I n  add i t i on  t o  co t ton  and millet/so,rghun production, r i c e  and 

wheat arc. produced on more l imited a r e a s  i n  selected,  zones i n  Chad, 

I r r i g a t e d  r l c e  is produced along the  Chari and Logonc Rivers and 

ra infed  r i c e  1s grown elsewhere i n  t h e  south. 

b. Agr icu l tu ra l  Hegions and Crop lJroduction Systems 

Three d i s t i n c t  eco-climatic zones can be d is t inguished  

i n  Cirild : 

Mont of the  n o r t i ~ c r n  region is true d c s c r t ,  an extension 

of the  Sahara. Thc a rea  provides a tenuous l ivel i l?ood f o r  l c s s  t h a i ~  two 

pcrccnt of Chld's populotion. Its potential f o r  food crop production is 

v i r t u n l l y  non-exiutent . 
Thc s o u t l ~ r n r c ~ i o n  is R humid sub t rop ica l  zone whete 

licnrly lrnlf of 'Jharl's population i e  conccntratcd.  

1:nraliny: i n  pract iced almost e n t i r e l y  I)y stnnllltoldcrs on 

fnrnla t l l ; ~ t  iIvcrnl:c 2 . 7  hc r t a r c s .  Approxinlutcly 600,000 licctrlrcs (1973) 

i n  plnlrtctl t o  n t l  l l c t  nnd nnr~;tirtm nnd nnnociiltctl cropn. Wfca i u  growl1 

I I I !  y 0 i Cor~\,  bcatit;, mnliioc, t a r o ,  and fonio 

I ~ I I I I I I ~  I ~ . .  M I ~ I - I B  t II;III 2 .  5 tri 1 l (on Ilt-c t;\rtw rrrc c s t  lnt;i tcd Lo 

1~ utrtlv*. cot  L I ~ I  C I I  I i I\*;IL lo11 In n l  1 of Cllrttl n ~ t t l  only h0,00(r 1wv!tntc~ arc 



cu l t i va t ed  under r e l a t i v e l y  modern systems. Average y i e i d s  of cereals '  

a r e  low but comparable t o  those of o the r  regions i n  Sahel-Sudanian Africa.  

Average y i e l d s  a r c  400-500 kg/lia f o r  m i l l e t ,  sorghum and maize and one 

ton/ha f o r  caddy r i c e .  

Development a s s i s t ance  t o  reach the  l a r g e s t  number of 

farmers i n  t h e  southern region should seek t o  promote in tegra ted  ayproachc! 

t o  food and cash crops,  q p e c i f i c a l l y  m i l l e t  and eorglium. The i n t e r r e l a -  

t ionships  which e x i s t  between subsis tcnck food production end co t ton  

production cannot be ignored in  deciding s t r , a t eg i e s  and designing programs 

t o  a s su re .  adequate food t o  farm fami l i e s  and t o  increase  t l re ir  incomes. 

Attempts t o  improve c e r e a l  production i n  t h e  fiouth s l~ould  i n i t i a l l y  

concenLrute on mul t ip l i ca t ion ,  production, and J lvLcibut ion  of improved 

seeds; improvzn~ent o t  c u l t u r a l  p r a c t i c e s  such a s  land preparat ion,  sowing 

dnte, timely wceding, c o r r e c t  dcnoi ty,  and crop pro tcc t iou .  11 iuud crop 

production improvemcnt program should bc  c a r r i e d  out  wi th in  the  framework 

of the  in t ens ive  co t ton  product iv i ty  p ro j ec t  which is finnnccd by the  

Chadian govcrr.ment, FED, and FAC . 
F ~ ~ R '  (The National Rural Action Fund) has es tab l i shed  a  Cereals  

Depar tnlcnt with assis t r tnce f  rom WFP and I'AO tlrnt has the responsibility 

f o r  a Ilnt J ~ n i l l  IrrnCi-am of c e r e a l  nrarkctiny, and price s t a b i l i z a t i o n  

inclutl I I I ~ ,  t he  c s tn l l i uhn~cn t  of n nnt ionnl  r c sc rve  s tock .  

http:intensj.ve


:fiere are two c o t t o n  production eystcms i n  Chad. F i t s t ,  

t he re  is t h e  t r a d i t l o n e l  system prac t iced  by t h e  l a i g e  mnjpri ty  of 

subs is tence  farmers whose main c rops  a r e  m i l l e t  and sorghum. but who 
, * 

produce co t ton  t o  ea rn  enbugh incon~c t o  purchase n e c e s s i t i e s  and' pay' 

t axes .  Second, t h e r e  i s  . t h e  co t  ton production system involving 

fewer farmers who par t ic$pa  t e  i n  a co t ton  "product iv i ty  program" and 

who r ece ive  t r a i n i n g ,  farm nlanagcmelrt ex tens ion  a s s i s t a n c e ,  and improved 

inpu t s  from t h e  p r o j e c t  a u t h o r i t i e s ,  COTONTCHAD, and ONDR (National Rural 

Development Of f i ce ) .  COTONTCHAD has t he  r e s p o n s i b i l i t y  f o r  production, 

. I  

processing an3 marketing of co t ton ,  while ONDR organizes  and opera tes  t h e  

extension and input  de l ive ry  system i n ' t h e  southern ;egion. 

FED and F4C a r e  t h e  major con t r ibu to r s  t o  t h e  co t ton  product iv i ty  

program w11icl1 w i l l  empho~ ize  an integrated approach t o  cot to^: production 

including food crop improvcrnent, animal t r a c t i o n ,  farmer c a t t l e  feeding,  

processing of c2 t ton  seed o i l  f o r  expor t ,  and co t ton  cake St.1 1.ivestock 

feed.  P ro j ec t  p lans  c a l l  f o r  r e in fo rc ing  t h e  c!xtenc;ion c a ~ c c i t y  of ChVR, 

cons t ruc t ing  s to rage  f a c i l i t i e s  f o r  f e r t i l i z e r  and i n s e c t i c i d e s ,  production 

and mu l t i p l i cn t ion  of improved seeds of sorghum and seed t reatment ,  The 

food production a spec t s  of t h c  co t ton  p roduc t iv i t y  program should be care-  

f u l l y  s tudied by A I D .  A t  t he  very I c a s t ,  sorghum research  r e s u l t s  c a r r i e d  

out  by t h c  Nnjcr Cercols  p ro j ec t  i n  Northern Nigcrici should be madc ava i l -  

a b l e  t o  0NI)R t-hrougl~ t h c  P ic ld  T r i a l s  Of f i ce r  i n  neighboring northern 

Comcroon, who miinngcs l i c l d  t r j n l s  on t h e  rcscnrch n t a t i o n  locatcd i n  1)rli. 

Kicc -In rrnotltcr food crop L l ~ r ~ t  1s grown cx tcns ivc ly  ~ I I  urcils t l l i~ t  i11.c 

flocltlcd durial; tllc ra iny  scnscrn and cltlcwl~crc 011 r e in fcd  lnnds.  Pnddy 

p r o t l ~ ~ c t j o n  is  i~:ry,hly dcpcnndcnt on t l ~ c  f looding of t h c  Logone which fn i l cd  

t i )  l'lootl I I I ; I I I ~  rice ~;rowt~itrl: a r c n s  i n  1972/73; nnd upl:~nd r i c e  i u  Oc~)cn t l c~~ t  

on hfp,l~ly vnricr t lc  r a i n f u l l  i n  dryland cropping syetcms. Outnut rnat-hnrl a 



peak i n  1971/72 a t  60;000 tona, bu t  39,000 tone produced i n  1970/71 l a  

c l o s e r  t o  rhc  ten-year 'average. IURD is  f inanc ing  an 11,000 hcc tarc  

r i c e  production p ro j ec t  i n  t h e  Sategui-Drcealn p l a i n  of t h e  Logonc Rivcr 

Valley i n  southern Chad. The pro jec t  w i l l  include u l l  ospecte of r i c e  

production, inc luding  s e ~ d  research and mul t ip l i ca t ion ,  pes t  contrcll, i n t r o  

duct ion of improved c u l t u r a l  p r a c t i c e s  and modern production inputc,  nnd 

processing and marksting of output .  

The Central  o r  SahclitrqRcgion l i c e  t o  t hc  rrortll of tlrc Chari .---- 

River,  and extends ac ros s  n b c l t  npproximatcly 300 milcs  widc from Lnkc , 

Chad and eastward t o  the  Sudanese border. Many farrncrs con!birrc nu\,- 

s i s t e n c c  food ?roducLion, mainly m i l l e t  , w i t \ r  tlrc rnluiny, of 1 . ~ 1  t. t l c ,  

sheep, goarc,  o r  horses .  The a rea  plnntcd t o  Elll let  and oor.,.tuln in tht! 

Snhalinn znllr! I s  npproxilnfitcly 5OC).000 hcct;?rc?r. *..!it!: n1.'crc1,.. v i r I J 3  c\f 

from 500-550 k~/ha. I n  recent  d r o i r ~ h t  year::, y i e l d s  ltnve 1 ) ~ 1  . I  Iowcr, 

ranging fronl 35C-400 kg/hn.  Estimated production f o r  t hc  Snl~c!liau 

zone i n  1973 was 200,000 tons.  

c .  Policy I ssues  in  Food Crol,l'rt>duction .-- --.----- -- ----- 
Tl~c n~a jo r  ny , r i cu l tu r i~ l  po l lcy  i s suc  111 Cl~nrl in\*olvr'fi tlic 

conf.Lict I)i~twccn tlrc ~lrc!v.Lous y,ovcrnlnr~rt's ilt!uirc- 1 o ~n:~sln~i.;:c~ cot t 011 ) , I ' L ~ -  

duc t ion ,  i n  ordcr  t o  nlcct forcir,n C X ~ I I ~ I I I ~ : C ,  irutl f  l n c ; ~ l  pol i1.y c l ! J ~ * ~ t  ' \ ' k a ! : ,  

an11 t l ~ c  f ii1.111crs ' r c : ~  1 nccd t o  nlcr*t r;~l)!il t;tcnc.c rcclri l r t1~t~c>~rt  s Iiy i.nipl~.it; I .: 11: J. 

tllc! pl'otl~~c*t lo11 r: f  st:i(tlc ccrctlln.  I I I~ to r i c t r l  l y ,  tlli- ~,ctlciniirl .1tln1111l t i t  I - . I ~  tlt,r 

crnd tlrc (:ovcrn~ro~rt o f  C ~ I I L !  obliged Lri~tl i t  lolrrrl fnrll~crri t o  prvJucc cot ltu\ to 

rrrwt cxporl; t l c~~~a l~ t i  olltl t o  lllrvc c a d l  t o  pny tnxce. Ftrrmcre on thc o l l ~ o r  t~nrrd, 

http:ftier"it.nt
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Pr i ce  pol icy  f o r  c e r e a l s  is  a sepa ra t e  but  r e l a t e d  i s eue .  O f f i c i a l l y ,  

t h e  Chadian government main ta ins  a f l o o r  p r i c e  on m i l l e t  and sorghum of 

28 CFA per  kilogram. I n  p r a c t i c e ,  t h i s  pol icy is no t .ope ra t iona1  b,ecause 

of inadequate s to rage  capac i ty  and i n a b i l i t y  t o  undertake buying and 

s e l l i n g  of %ra in  on a s c a l e  which would s t a b i l i z e  producer p r i c e s  a t  a 

remuncrativc! l e v e l  o r  consumer p r i c e s  a t  a reasonable l e v e l .  I n  surplus  

years ,  p r i cc s  t o  formers may drop a s  low a s  5 CFA/kg. S imi l a r ly ,  consumer 

p r i c e s  range from 20 t o  80 C F A / ~ ~  according t o  annual and seasonal  ava i l -  

a b i l i t i e s .  'The aproach t o  s t a b i l i z i n i  a t  a - r easonab le  l e v e l  both producers' 

and consumers' p r i ce s  w i l l  involve  increas ing  on-farm and l o c h  (v i l l age )  

s to rogc  t o  r a i s e  producers' p r i c c s  t o  a guarunteed and e f f e c t i v e  minimum, 

tllcreby reducing the  t r ad ing  margins and giving consumers t h e ' b e n e f i t  of 

a lowcr p r i cc .  An in t ens ive  s to red  pest  con t ro l  campaign a t  t h e  farm 

and village l e v e l  nust  be s t a r t e d  so  p o t e n t i a l  l o s s e s  of 20% t o  4OX can 

be averted.  

I t  should be r e l o t i v c l y  easy f o r  FDAR t o  extend its opera- 

t i o n a l  cnpab i l i t y  i n t o  the area covered by the  co t ton  p roduc t iv i ty  p ro j ec t .  

Outsidc t:lic project  a r ea ,  t hc  l a r g e  majori ty  of subs is tence  farmers who 

~)roducia 85 pcrccnt of  t hc  co t ton  output  w i l l  be morc ~ ! i f f i c u l t  to  rcncli. 

An oxtcn!;ivc prol:lbasl involving r c l n t i v c l y  modest in~provcmcnts i n  i npu t s  

aed pr;~cl.icr*?: i o r  t:t11s l n rge r  group of ' f a m e r s  s b ~ i l l d  ic ~ ~ V L ~ I I  I11,1:11 

prl o r l t y  I I ~  t l~c  C l ~ ; ~ ( l i . ; ~ t r  ~;ovurna~on t . 



d. - Program Recommendations 

A . I . D .  ehould n o t  d i r e c t l y  assist co t ton  production e f f o r t s  a s  

that would be cont ra ry  t o  t h e  Congressional regula t ions  and i ts  mandate 

t o  t r a n e f e r  reaources and provide t echn ica l  a s s i s t ance  t o  improve food 

rproduc t i o h  arid n u t r i t i o n .  Ifowever, A . I  .D. should provide a s s i s t a n c e  t o  

e f f o r t s  t o  improve and increase  production and marketing o f  s t a p l e  c e r e a l s  

within the  framework of o the r  donor-financed a g r i c u l t u r a l  production 

a c t i v i t i e s  which include food crops.  But neverthelees ,  these  donor 

a c t i v i t i e s  a r e  p r inc ipa l ly  designed t o  increase the output of co t ton ,  

the major source of foreign exchange, publ ic  revenues, and farm incohe. 

The i n s t i t u t i o n a l  c o n s t r a i n t s  imposed by minimal c a p a b i l i t i e s  i n  

p ro j ec t  management, a g r i c u l t u r a l  research  and extension, and t r a i n i n g  

programs, together  with t h e  government's i n a b i l i t y  t o  devote s u b s t a n t i a l  

f i n a n c i a l  reaources t o  develop a c t i v i t i e s ,  make donor cooperation and 

coordinat ion of a g r i c u l t u r a l  p r o j e c t s  e s s e n t i a l .  A b a s i s  f o r  donor 

cooperat ion i n  pro jec t  asclistance has  a l ready been es tab l i shed  betwee,n 

A.I.D. and major donors through the  R and R program through a c t i v i t i e s  such 

a s  the  provis ion of ve te r inary  supp l i e s ,  the  construct ion of storage 

f a c i l i t i e s  t o  handle g ra in  supp l i e s  f o r  drought r e l i e f ,  and the production 

of food i n  the  polders of fLake  Chad. 



S p e c i f i c  program and p r o j e c t  recommendations' i n c l u d e  t h e  

euppor t  of c e r e a l s  p rodpc t ion  a s p e c t s  o f  t h e  c o t t o n  p r o d u c t i v i t y  

p r o j e c t  i n  t h e  s o u t h e r n  r e g i o n ,  i n c l u d i n g  m u l t i p l i c a t i o n  and d i s t r i b u t i o n  

of  improved sorghum v a r i e t i e s ,  i n t e g r a t e d  p e s t  management t e c h n l n ~ r o c  

seed  t r e a t m e n t ,  c o r r e c t  7 l a n t i n g  d e n s i t y  and weeding p r a c t i c e s ,  and 
1 

minimum f e r t i l i z e r  a p p l i c a t i o n .  0idDR w i l l  b e  

r e s p o n s i b l e  f ~ r  p rov id ing  e x t e n s i o n  a s s i s t a n c e  to fa rmers  i n  t h e  produc- 

t i v i t y  project: a r e a .  ONDR a l s o  h a s  t h c l r e s p o n s i b i l i t y  f o r  a s s u r i n g  i n p u t  

d e l i v e r y  (seed,  i n s e c t i c i d e s ,  f e r t i l i z e r s )  f o r  bo th ' food  c r o p s  and c o t t o n  

and w i t h  t h e  a d m i n i s t r a t i o n  and c o l l s c t i o n  of  l o a n s  f inanced  'by  t h e  

Chadian Developmcnt Bank. A s  is  t y p i c a l  of a g r i c u l t u r a l  s e r v i c e s  wliich 

opcrcltc i n  t h c  frn~iewotl; of  c a s h  c r c p  s p e c i f i c  p r o j e c t s ,  r)lJD:: liac h ~ 3  

v e r y , l i t t l e  exper ience  i n  meet ing i n p a t  and e x t e n s i o n  needs  of food c r o p  

prod\~ccr.s. Conecqucntlp, creating o r  r c i n f o r c i n g  n food c r o p  cx tens ic r i  

c a p a b i l i t y  anong middle and lower l e v e l  e x t e n s i o n  a g e n t s  through t r a i n i n g  

o r  r e t r a i n i n g  programs i s  u r g e n t l y  needed. A . I . D .  h a s  approocl~ed t h e  

Chadian government, FED, and FAC t o  review p r o j e c t  d e t a i l s  and j o i n t l y  

dctcrmille what a s s i s t a n c e  can be provided by A. I .D .  w i t h i n  t h e  p e s t  c o n t r o l  

activities o: t h i s  i n t e n s i v e  c r o p  p roduc t ion  a c t i v i t y .  A . I . D .  should  a l s o  

mnkc aval1:lbl c itaproved v i l r i c t i e s  of  sorghum, and mai zc dcvclopcd bv r l ~ c  

H i ~ j o r  Ccrcnl  r; I ' ro jcc t  i n  n n r t l ~ c t - n  Nigcr in  ci  t l rar  tlrroul:l~ Lt :; ow11 11iII.L i c i r ; ~ -  

Llo~r  i u  ~ I t c !  ~ r ~ ' o d t , c t l v i t y  p r o j r c t  o r  throu[; l~ l i i l f s o p  prcrvitlcd Iry tllc l:icld 

'J'r1;il~ 0Tfic:cr  s ~ i ~ t l o l ~ c c l  i n  Marourr, Cnmcroon. 



Tho g r e a t  m a j o r i t y  of f a r m e r s  (85%) i n  t h e  sou the rn  r c g i o n  

producing m i l l e t  and sorghum f o r  t h e i r  own s u b s i s t e n c e ,  a s  w c l l  a s  c o t t o n ,  

have no  o rgan ized  program of i n p u t  d e l i v e r y  o r  cx tane ion  s e r v i c e s  c a r r i e d  

o u t  on t h e i r  b e h a l f .  I n  pursu ing  i t s  s t r a t e g y  of deve lop ing  a n  i n t c g r a t c d  

a g r i c u l t u r a l  economy, t h e  Chadian governmcnt should accord high p r i o r i t y  

t o  an  e x t c n ~ i v c  program t o  improvc c c r c a l  product ion and on-farm and 

l o c a l  s t o r n e e .  S c l c c t c d  improvernentfi i n  i n p u t s  and p r a c t i c e s  ( i ~ n p r o v e ~ l  

and t r c a r c d  s e e d ,  p e s t  c o n t r o l ,  t i m e l y  l and  p r e p a r a t i o n ,  sowing and weed- 

i n s ,  c t c . )  de r ivcd  from cxker icncc  i n  t h c  morc i n t c n s i v c  p r o d u c t i v i t y  

p r o j c c t  a r e a  could  b e  disur.minatcd t o  f a rmers .  I n  a d d i t i o n  t o  c r o p  

p r o d u c t i o n  and improvement mcnsurcs,  s implc  measurcs f o r  p r o t c c t i o n  of 

f i e l d  c r o p s  and s t o r e d  g r a i n s  sllould a l s o  be  extcndcd t o  formers, 

A s s i s t a ~ l c e  t c  OMDR i n  p rov id ing  cxtcn!;ion s e r v i c c s  would bc rccluirctl t o  

c a r r y  o u t  tlrc p r o j e c t .  Tllc r e l n t i v c l y  l l i g l ~  r c t u r n o  t o  fnrnicr!l, n s  ~ ~ c l l  n s  

f o r e i g n  cxc l~nq :c  cnrn ings  ilnd t a x  r c c c i p t s  dc r ivcd  f ron~  tlrc c o t  ton  pro.lucc~! 

by tllcsc tradit.I011;11 f a r i ~ ~ c r t i ,  tilr0111 ,I bc c o n ~ i d c r c d  ns pnr t  l a 1  j u s t  l f ic.1- 

l i o n  Tor ~111s c!xl'cn:;ivc ; ~ c t  Lvi ~ y .  1 ' 1 1 ~  major jun t  i f  i c o t  1011 3s of corlr:.r- 

a c ~ u r i r r y ,  nclcqui~~cb load st ipl>llcn t o  I ;lrl;c- tlulrlltcrfa of f ;~ rn lc r~ ;  ~ : t ~ b + $ t  ~;ul>Jcc-r 

t o  t l ~ c  va[;iirie!: o f  w~ar~t l lcr ,  a t  ti~cliti  Ibv i n s c r t s  i n  tlrc f j c l d  alld etora):cT 

und tlic. d i troi.j;i~i~ l z , ~ t  ion of t lrc c c r e ; ~  I !I elarkc t . 



I V .  P ro j cc t  Implcmcntatjon 

t. Chad 

2, Prcvioue Ac t iv i ty  i n  Pcat Control 

'l'hcrc a r c  no nccuratc  s t o t i s t i c ~  on food crope a c r o s  planted,  

y i e ldo  o r  loasca duo t o  peots .  Tho bes t  l oes  outimntcs n v n i l a b l ~  

from thc  Hin i s t rg  of Ajiriculturo and P.A.0, reporto arc  o s  fo l love  

f o r  m i l l c t ,  eorghum and r i c c  vlrich ronanl ly  cornprloo nbout 30:; of 

ccrcirl product iotr. 

Entimntcd 1.0f1fi Annual t .vorn~c  Product ion Lovcrit Est lnmtcd L O G S  -- ----- -- -. --- - 
Lo l l  f - - 

Nillct/Sorglrurn 29X I:o 60% 500,000 tons 145,000 torrti 

Rice 202 t o  4 { X  50,000 loru  10,000 tons  

I t  it1 cvidcrrt t l t n t  I f  ~ I I I .  l n w  11nmn.c. cnr frrnrcri n r . .  r u t  h y  

anotlrnr 502, t l ! ~  lonscn nrcb ~ t f l l  i r~tcl lcrnhlc .  

Clrad lrntr tlcvcloprd , tlrt or~clr Frcncli c*Cfart I,, n cc'ancrcial crop 

p c ~ t  con t ro l  p! ol:rntVi rn;~inly contlur tc*d i t r  cot con l:rcrr.~!n~ rlrenm. No 

prof;r&tm llil*; I I C ~ ~ I I  111 1 t f r l t  el! f o r  foorl t rctlt protcct  f o r r  ny,aitrnt 191 r ~ ~ r t l  

poflt 11~~dc ' t i t  f t \ t a c ' ~  t n or cli *.cSllr. t*ti .  

Ttrc trc-oplrytt* ~ I . I I I L  I)rot cct  I o t ~  near vlrc* ~011111111 P of I l t c -  Act  1111; 

Dirc!c t o r  who I 1 4 ~ t r  r t ~ r  ;rl;rc\ric~rr*. clt*llr(*r . TItc*rv n~ r t\r> P I I ~  v t * ~ ~ l  t j ~ j  t ~ t  D, 

One stbclerrt f r n i ~ ~ i ~ l i ;  111 h t i t l ) . ~ ~ i  l o r  r i  tlS d~;;rc*c* cn\tlc! ltc a 

cn~rdltltrtr Tor .III AIl)acl,olnrrl~lp t o  r ~ t t ~ d y  plntrt ptsotct.t1on cttI)jrctc,  

Work In farmlnu nrear  f n  c;rnr(clctc4 hv the f i r 1 4  n t n f f  o f  tlic? uln4ntry 

01 Al;rict~l ttlrr* f ~ r  t l ~  lntc~t~rrlvc* coltotr ~ ; rov ln~ ;  nrrnn vlrlclr 1 1 1  ocltrc'o 

only n l ~ o u t  15% of t lrn crolb. Tlrcr urr,ut,lv.nt lot, ttctrtrrlly c o ~ r n l t ~ l  t~ c ~ f  

OI\Q tni t t j  w l l  11 n ~;c~rt*r:h~ n);l\li 111 t t ~ r t *  clc*[;fmv t r n f ~ r [ * ~ l  61t 11119 l ! ~ a i q : t * ~  11  )' 



- 115 - 
in  Wendo wh6 LII i n  char80 o f  agriculture act iv l t lsr  fo r  tho urea. 

Is ha# two t o  four middle l eve l  rtrfl mumbeta i n  chsnga of aub- 
t 

roctors, A t  tho 8raaa roota lev01 are  the a ~ r 1 c u l ~ ~ r a I  agents who 

work directly vith tho' fanaorr for  cotton production, ?ha inputa 

ryatm. Iha  sprayin& far  peat control I# dona for the fnraat by 

u fiovemant tsaa and deducted froa procouda at hir cattan dolivcrier,  

along with f a r t i l l r a r  costa and tayrsr, The coat of f a r t l l l r e r ,  

patsticida, and applfcation t a  S3f.00 par hoctqra. 

Tha f LXd sewlee need. to  expand activft lea i n to  the  foe^ 
crop protactlon profiran. 

l h l a  rcqrlirca huifdlng n p l a n t  protsr.cfan rcrwlce nnd r t a f f f ~ e  

It In three lev(~1u. #e mnPOW)r available Itom tha aatCC~lture 

aducntlon ryrtcm in llmltaJ, There a r e  two ngriculturrl currict~lun 

schoala tenchin8 rrbcondaty achoal grnduatcr, On@ ir a rkraa yesr 

couraa with an o n r a l l m n t  of 100 which v i t l  praduca 30 jiradrmtor par 

yorr for the basic tlotd leva1 nnsnt  or "Agriculture Canduetar'', 

nts basit tvalva, howvar, ara roloctod lor  advancrnont into t k a  

h i ~ h c r  on-coin8 tva yrar courra, vhich har an rnrol lwnt  of th i r ty -  

five and grnduntoa n l w t  f l f t ~ a t ~  par year, %ere are no vcmn 

prnrantly in  tharo fmtnins cwrrsa. Tbsra aro the rWdljle level 

uorkars, n feu of whom wsro prevllauwly trrintd In tho Cawroan. 'the 

A~r l i cu l t~ r a  Dopnrtmnt uvantually hoplrr to  h v o  l l r a  twnty  to 

forty afiantr in ctach of tho cotton grwlnp, protoctutsr, but  uka u l l l  

alnn wrk elr food crop prcwlnctlnn. 

tlu Witrfntry of &,rlculcurn under the thtprrmr sf Agr icu l tut~  

* 



ly s r t rb l i 8M tb Plant trotaction 8onricr. 

h t t # o l o ~ ,  Plant Pmtholom, and thyto-3luluey.  

WaatEy sll l io ld  opmration b w l l m f  mupport and adnlnfrtrrtivm 

cartr for th tihimtry af )drizrrLturs Ptajle~ts are p m i d r d  By d m r a ,  

much am cotton, and rubriditam chair cart to tho f a r n o .  The prier 

lo t  Peptathinn a clblbinatian of PDT, Endowlfan rRd Wthyl tarathion 

h a m  lnzrsarrrd Cron $2.50 plr 1Lt.r tn 1974 to  55.50 thlm year. TM 

gouornrant hnr b d  dimcurrfonr r l t h  ths m F o o n  Cot n joint vsnturs 

t o  Inmta21 s mixin& plant near Dcuslr, 

I c r  300 tona of Ikntene Heamchlorldr, 16.000 -11 burlap bats tor 

durtina csopr by tha Camstr, I.600 hand dumtara, lundn ta htta 00 

h s r  of  spray plsna oparsti~nr, and crsnapar~rtCmldlrttibutIm 

oprnt lonal  f lald #upport budget fund., r)lle wit1 b m orcollsnt 

uyportuntry fnt the n w  Plmt Protcrtlan Sumice ta  Initlnts f ZoEd 

cantrol opardtlonn by the arovsrlr a t  tlw Cam f ~ v m l .  'fho 1 o n ~ ~ r  t o m  

At0 projsrr d e t l v i t i a a  cclrdutad :o s tar t  In Jsnwry 191h will mupprt  

tlkr CtmJ 131'1 et-r rrrtd 6nl l  mt l Ineunt 4nd ~ r n m r l w p ~ r  ran~r l r l  w r k .  

lStlar*r dmnr* Imw*. r w  ~ n f  m ~ l p f i t ~ t l  mrhlnff tn Child, Xytt the V,f, 

thrrrrt~fi It.h,lll lul* n t*rrn 4t1 tbrbv prn~pls ~ t w y  nrp ~r~pprtric d n ~ ,  who 

nrv rlrrlnt! rruwrtt~rrk, e*#pvrErrolrta and f lcld tr2fl3~ rbn 4 1 ~  h r ~ t  . e t l w J ~  s*l  

rontrnll Inn tho qr* l ln  nlrd rpcelrn, n t c  t r  part at  m a r ~ l e n s l  prrrJec1 

fram rltielf a1 1 ACrlsm csuntrimr will h n s f  Et . 
OCMUlVr wttick urwl ly  vorkr on hmrt h u n t  r d  Umrvar l lrd leontrat 

http:m*oi2.50
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bra m input i n  shtr ptol@et thrqrh budart ~ U D P O F ~ ~  Th 

to ptcwidr Iundr for training middle level rtaff to n po 

rv plar 

in t  uha 

tbay cra be sccrptad fat aeadaak. mtudkr i n  plant protection, 

O C U U V  a c t i v f  t l aa  on granshopper ar laeurt eontror do not ~ 1 s t  

in  Chad lracnura o t  tha groat dtatn~rca frm hmdqunrtors i n  Daknr, tho 

dif12culty of -ring aquipront and ruppltor and bcaurs tln r s ~ i s n  l a  

m ~ l c s J  by 0143th. 4 * 

A scwtirq and sunpalllat*ea nyatm i s  balng initfated by oXC?V( 

Sn the Lab Chsd BdnSr for Klgrrri~, W, Cawroon and NEsat. A 

bane camp haa barn ental*lial~ad i n  Haidu8uri i n  Nigeria, 

!. Iapltwntfit$an 

Fu- "- 
A a l i * t  ?hs ~ l n f i t  'prntw~lrm rr~wtrrr tn +dl lef i  fml crap lontian 

a a t l m t o ~  by t l ~ s  I;orearnmet.rr ( 8 :  Chad at Lrm 20% ta &OX a l  y b l d r  af 

warioua earsnls orrd arbund nuta incEudlng both f i e ld  orrd atomfie 

larn~rt, Chad Ir t r~~ ia t t ing  "Crm =rrrtchn in dovalopine a plnnr 

prntsctibn pra$ma t o  ranelk thn Inmorr. 

To bafltn, tha fo i lwing tlirao divtrimm will trmptira ~hlb 

Plnnt Protoctlrn Sfirvlra. 

mramlna rampannfbls for 
LII -- 
n) Anti Imunt and grnkslhqppar ermpal#nr 

b) bullding mrr srrrtenegan or~anileotlton vithln clrf o t  lnfi Ilcld 

mstoie~  ta coach Innrat#;+ poke cvntrbl torhnfquea 

t) Pllruryn, ptcclie t i ~ t v r l ,  ~ c f i ~ ~ l r a  wf t rFnCment 

1) $tom1 C o d  wrt cotlrrul on t r t c l  rrld viilsger 



Plan t  Pathology rcsponaiblo for  

a) I d e n ~ i P y i n g  d iaeasce  

h) Devclopinq integrated cont ro lo  uaing a miniarrrn chemicals 

whorc poebible 

c)  E e t n b l i e h i n ~  a phytosani tnry c o n t r o l  syotem f o r  prnvcnting 

cn t ry  o r  e x i t  of contaminated p lan t  mntcr ialo 

P h v t o p b r n a c ~  rcmponnihle f o r  - 
a)  Dctcc~i~inot ion  of pce t i c idcs  e f f i c i e n c y  o ~ d  r c s idua l  c f f c c t  

with lowcst t o x i c i t y  muter in ls  

b) Qunnt l tn t ivc  and qualitative a n a l y s i r  of per t ic idea .  

( F l r o t  phnoe by o e n d i n ~  USDA samples fo r  an lave is )  

c )  Study nud F i  cld t r i a l s  on intc1;l-otcd pent mon;l:,cment 

tccl~nlclrtcri wit11 o r ~ n n i c  mnter in ls ;  e.8. p y r e t l ~  i~11n. 

AID  input^ 

a. Technical Scrulcca 

1. A country p ro j ec t  a f l i c c t  (c~rtomologist)  w i l l  be 

etatiolrctl i n  Ndjnmcrln t o  work d i r c c t l y  with thc! 

M1nint.r~ of Ag:iculturr!,Afiricul t u r c  I 'rodr~ction 

Dcpnrtaclrt , Nut ionnl  Plnnt I1rotc\c t i on  Scr\*lcc.  

2. Tho All) Ilcl;ic)nnl I ' rojrc t k ~ n a ~ c r n  at,rt lonecl i n  

Dakar i t ;  nltto nv.il lnblc cln I~ilrt of hfti Jut 1t.t: 1 1 1  

nnnlnl Cltild j11 p l ~ ~ t l ~ l i t i ~ : ,  4 ~ ~ * l ' ~ l l ~ l ~ l  [ I I ~ ;  i111t1 l ~ ~ t ~ \ ) i t ~ l t ~ r ,  

docunrunt r r t  1011 na rvtlul rcul . I I t s  i~ on cnto~~lolop,if;  t 

and can n l ro  a s n l u t  I n  t rc l tn lcn l  matters .  

3. ConnulLnnL acrv icrn  i n  apcclal  f i c l d u  of plnnt 

protcc t 1011 r:llc.tt on rrt  0rc.d f r ) t b t i ~  pcut roll t 1.01 w l  t 1 

4. -0 t o  f i v e  Pence Corpa Vcrltlntcrrn m y  be a s s i ~ n o d  t o  

wrk w l t h  F l r n t  Frotac t ion  l i e l d  Service. 



be a v a i l a b l e  w i th  tha  ot l rat  country p ro j ec t  

o f f i c e r s  o r  from t h e  USDA, 

A t r a i n i n g  s p e c i a l i s t  on a consul t ing  b a s i s  

w i l l  be a v a i l a b l e  t o  Chad f o r  a s s i o t i n g  i n  develop- 

ing any l e v e l  of t r a i n i n g  courses  rcquirad.  

b, Training 

1. High l e v e l  t r a i n i n g  f o r  headquarters  s t a f f  w i l l  

be provided through t h r e e  A I D  acadcmic s c h o l a r ~ h i p s  

i n  P lan t  P r o u c t i o n .  

2. Middle l e v e l  t r a i n i n g  w i l l  be providcd a t  the 

Regional Plnnt  P ro t ec t ion  Training Canter t o  be 

c s t a b l i e l ~ c ~ l  wi th  AID nssistancc- 41.1 ':r.oundc, 

- Cameroon f o r  rcn co twenty ctl114id~~. :h. ~ e c i i ~ ~ i c d i  

and prac t i c s 1  plnnt p ~ m t ~ r t l o n  cniti .:PS fo r  

preventing f i e l d  and s to rage  l o s s c s  w i l l  be 

emphasized. 

3.  Before t r a i n i n g  f a c i . l i t i e s  a r e  opcn i n  Yaounde, 

four  e tn f f  members w i l l  he t ra ined  or a s p e c i a l l y  

deoigncd USDA four  month pes t  co11Crc11 COUL'SC i n  

t l ~ c  U . S .  Tllc! p n r t i c t p : ~ ~ t t ;  i d 1 1  I1;lvr- I ~ i t ~ n s i v t .  

spokcn I<nl:l J 611 t rtr lrrinl; or lor  t o  t l t * \ ~ ~ ~ r t u r c  i111~i 

rlrr jl\tcrlwt*tc-u will, UccotltpiIny Fl~c~n w l ~ i c l ~  !I\ I I N *  (1 .!;. 
c. Commodllicn 

1, A I D  w i l l  eupply funds to unslst I n  bui ld ing  n 

nlohilc p c n t  corrtrol uui t  cnpi~blc  of combntt III:: 

pomte i n  1orl:o but  l o c n l i ~ c d  orcot: which irrc: morc 



extengive than farmera a r e  a b l e  t o  t r e a t .  Thie " f i r e  
I 

department" type of u n i t  w i l l  a l a o  cover non-arable areak 

t o  present  grasrhoppere.and non-flying forme of l ocus t s  

from reaching the  c u l t i v a t e  crop lands.  Off season 

r e e p o n s i b i l i t i e e  w i l l  include s t o r e d  pes t  con t ro l  demon- 

s t r a t i o n p  where the  equipment is adaptable  a s  wel l  a s  giving 

bas ic  t r a i n i n g  t o  f i e l d  s t a f f  on t h e  operat ion and main- 

tenance of equipment. There w i l l  be two modular u n i t s  

capable of dividing i n t o  smaller  groupe t o  combat pes t  

outbreaks i n  more than one a rea  a t  a time, 

Vehicles f o r  mounting sprayers  and some pes t i c ides  t o  

s t a r t  operat ions a r e  included. Two vehic les  f o r  tile country 

pro jec t  o f f i c e r  (entomologist) and h i s  counterpart .  

d. Other Costs 

O ~ e r a t i o n a l  f i e l d  budget support i e  provided f o r  support of 

technicians a c t i v i t i e s ,  purchase of demonstration mater ia l s  and 

sup?l ies  ava i l ab l e  l oca l ly ;  housing and per  diem; chauffers  

and wages f o r  seasonal labor .  

e.  . Phase I. Budget 

Chad 
($000) M 1975 thru  FY 1978 

Year Total Personnel Pnr t ic ipunte  Commodities Other Cofits 



f .  Host Country 

.The. Government of Chad w i l l  .provide f o r  t h e  f i r s t  year ,  

through t h e  Cooperating Agency, P l a n t  P ro t ec t i on  S e r v b e ,  

t h e  following CFA f n p u t s  t o  t h e  p r o j e c t  ehown converted 

t o  U.S. do l l a r s .  

1. Technical  and Other S e w i c e s  10,000 

2. t i m o d i t i e s ;  p e s t i c i d e s  and equipment 50,000 

3. Other cos t s ;  o f f i c e s  3,000 

TOTAL 63,000 

A d e t a i l e d  budget f o r  remaining y e a r s  of Phase I w i l l  be 

a c g o t i s t e d  when annual Work Plan i s  developed by che Re- 

g i o n a l  Pro  j e c t  Manager, USAID i n  co l l abo ra t i on  w i t 1 1  GOC. 

g. Chad--Output Targe ts  

1, Trn.lnjn2 

a)  Three U.S./Third Country Academic Degrecs i n  

genc ra l  p l a n t  p ro t ec t i on  s t u d i r s  by 1979; 

b) Four t r a ined  i n  USilA spec i a l  coursc f o r  4 months 

i n  USA by 1977; 

c )  Th i r t een  middlo l cvc l  managcrs and Rcgiorlal 

D i r ec to r s  t r a i n i n g  i n  p l an t  p r o t e c t i o n  impleincnta~ion 

p r o c e d u r c s ~  

d )  30 f i c l d  l cvc l  extension agcnts  t r a i n c d  by 1979 

i n  a  s c r i a s  o i  s i x  bas i c  p l a n t  p ro t cc t i on  courses  a t  

Yaounde; 

e) Two t l ~ r c c  Illart tcums t r a i n e d  on job w i t 1 1  n~obi lc  u n i t s  

( s cc  Ic l sw) ;  

f ) Hob (.LC utl its i~npor t an t  canponcrl): f o r  C r o $ ~ ~ i ~ x  new 

s11d o ld  s t a f f .  .Tllcy wi l , l .  tauch prcva11Eiva con t ro l  



techniques oEf season a l so ;  

8 )  Training courses  f o r  t he  prevent ion of damage t o  

s t o r e d  food crops  and how t o  treat i n f e s t e d  ~ t o r e s  w i l l  

be  designed and taught  a t  Yaounde. 

2, Technical and Management. 

a )  Assist GOC t o  organize, s t a f f  develop and he lp  

manage and t r a i n  a P l a n t  P ro t ec t ion  Serv ice  with threo 

d i v i s i o n s  by 1979, 

b) Es tab l i sh  a network of 40 f i e l d  l e v e l  s t a f f  with f ive  

reg ional  coordinators.  

c) 30 ttmethod and r e su l t t '  dcnlcnstrations by individual  

farmers supervised by extension f i e l d  s e rv i ce  i n  1976; 

80 i n  1977; and 200 by 1978. 

3. Log i s t i c  Support f o r  Pes t  Control Campaigns 

a )  Vehic les  and aemonstration equipment f o r  th ree  U.S. 

tunded ' I f i re  department" mobile u n i t s  operat ions capablc 

of covering 10,000 hectares  i n  1976; 20,000 hectares  i n  

1977; and 30,000 hectares  i n  1978. 

b) Special  mobile squads equipped Eor d e n o n s t r a e i o ~  and 

teaching s a n i t i z a t i o n  of g r a i n  s to rage  bui ld ings  and 

methbds of con t ro l  of i n fe s t ed  s t o r e s  by Curnigation and/ 

o r  o the r  modern techniques, 

4. End o f  Pro jec t  S t a t u s  

Reduction of pest-caused crop l o s s e s  by 50T. from 1973/ 

74 base t o  1978/79 and of Phssc I of tho Projact .  
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mites w i l l  bo used t o  c o l l e c t  country base l i n e  da ta  n e c e ~ s a r y  t o  support 

progress ind ica ta r s ,  i.e., y i e l d s  v i a  t r a d i t i o n a l  cu l t iva t ion  methods versus 

y i e l d s  obtained with the  introduction of protec t ive  measures. It is under- 

stood that because of sample s i z e ,  t h e  d a t a  r e s u l t s  can only be  representa t ive  

and not ind ica t ive  of  country-wide conditions. By co l l ec t ing  da ta  from both 

experimental and control  a reas ,  a comparative measure of  p ro jec t  induced change 

w i l l  be available, and the  b e n e f i t s  t o  be derived from protcc t ive  measures 

w i l l  be demonstr&ble t o  farm u n i t s  i n  the  cont ro l  a reas ,  Frequeqcy of da ta  

c o l l e c t i o n  w i l l  he determined by country p ro jec t  o f f i ce r s .  It is assumed 

t h a t  base l i n e  da ta  w i l l  be col lec ted  a t  t h e  end of the  f i r s t  harves t  a f t e r  

establishment of experimental (demonstration) s i t e s .  

A .  Pro j c r t  P I ~ T ~ ~ C -  r ~ r a l u a t i o n  - The projec t  p r p s e  w i l l  be e.:aluateZ - 
accurciiny t o  v e r i i i e r s  indica-ceii above, each country ioy ica i  irarr,c?.~ork matrix 

(Par t  V, Annex A )  and the  "means of verjf lcntion'' nt , tnoh~rl .  

Tfi measure progrcss i n  reducing f i e l d  crop losses,  i t  w i l l  only be  necessary 

t o  compare y ie ld  drrtn from base l i n e  s t a t i s t i c s  with y ie lds  obtained i n  

successivc years with suggested p ro tec t ive  prac t ices .  To measure t h e  capab i l i ty  

and development level  of the  country crop protect ion un i t s ,  a comparison of 

dcyrccs acquired; the  numbcr of agents  t ra ined;  the  number of vehic les  and 

nqliipm~nt. on hand and opsrat ionalt  the  nunber of demonstrations ccnductcd; 

the  numbcr of farm u n i t s  reached; and t h e  number of t r a in ing-sess ions  conducted, 

w i l l  be ve r i f i ed .  Purthcr measurements can be obtained from country work plans, 

country log ica l  fran~cwork matrix, and country projec t  agrecmente. 



0. I n a r t  a rd  Output Evaluation - Achievement.of p ro jec t  inrwte and out- 

pu t s  described ir.  the  implementation p lan  and country l o g i c a l  framework matrices 

w i l l  be monitored by individual  Country Projec t  Officere and tho  Projec t  

Manager. Construction, developnent and conduct of t r a in ing  ptogreme, and 

phasing i n  of s t a f f  can be compared t o  the, scheduling of work plan a c t i v i t i e s  

f o r  each Country Froject  Off icer .  Funds w i l l  be made ava i l ab le  during the 

l i f e  of p r o j e c t  from A I D  provided evaluat ive  services on a consul tant  o r  

d i r e c t  h i r e  bas is .  



Attachment to Evaluation Plan 

End of Project (EOP) Objectively Verifiable Indicatorn and'Means of Verification 

I. Goal - (All participating countries) To increase the capacity for 

domestic agriculture production and to correspondingly reduce existing 

food deficits. To accomqliclh this goal, AID will initiate a project 

for the introductio~ of crop protective measurer, 

IT. project Purpose - Strengthen or establish the ability of plant protection 
units to combat plantpeete, and to demonstrate, train, and assist local 

farm units In pest management; and to extend ,to farm units information 

on pest xnanaqement practices which will reduce pre and post-harvest food 

crop losses. 

It is assumed hat a reduction in losses now occurring due to pest an- 

feslations will contribute tq attoinncnt of statcd goal. 

VERIFIABLE INDICATORS FOR: 

I. - Goal - Level of productivity rises, and quantity of pest induced food 
crop losses fall in experimental and control areas. (An indication of 

"spread effect" can be obtained from data collected in control areas), 

and ; 

TI. Projc!ct Purpaa - Crop.protcction ilnits staffodt equipped; conducting 
demonstrations; training extension and agriculture se'mrice agents, 

farnrcrs, and other .personnel . 



MEANS OP VERXFIChTION FOR: 

I. Goal - Compare yields from experimental and control s i t e s ,  

Comparison of number of farm unita adopting new practices i n  control 

11. Projcct Purpose - Number of positions f i l l e d  by qualified personnelr 

equipent ,  vehicles, supplies, materials, and commodities on hand and 

opefational; number of demonstration (cxp~rimental) s i t e s  in  place1 

number of training programs completed, and number of s t a f f ,  extension 

agents, farmers, and other personnel trained. 

The Source of Verification for I and I1 above w i l l  be the country project 

agreements; country work plans; protection unit recards; trainin8 prouram 

records; data collected a t  both experimental and control s i tes ;  and (other 

records created and maintained i n  support of country projects. 

Target amounts for each country aro indicated i n  Country Logical Framework 

Matrixo, Pa r t  I V ,  Anncx A. 



Part VI--hnnexa~ . 

Be Environrnenta 1 S t a  tcn~ent - 
Xn the  past  m ~ w  has learned t o  l i v e  with pests and hc must continuo t o  

do so  i n  the forcsecable future. Most pcsts a r e  high1.y versa t i l a  adversaries 

and czpable of ndapt!.tig to t he i r  hoats , . their  environment, and man's best  efforts 

t o  gain control .  Even with opportunities for  research and new tcchno33gy 

pcrfcct  control  cannot be oxpcctcd, much less eradication. 

Tho.new concepts of past  management include the integrated ~pproach t b  

post control  which t h i s  project  w i l l  address i t s e l f  to .  Normally without 

iatcrfcrcncc frcm man, crops and pes t s  survive i n  a natural  balance due t o  

ecological f a c t o x  i n  the environment; however man's propensity t o  d i 3 t w b  

t h i s  balance by h i s  material needs and the ostablis!:.mr:nt of ncw *;arictien, 

monoculture cro?ping, carcless introduction of new pcstc,  tho balance bcaoi::!?~ 

I .  Pnr.+r. under thcnc! con.'ucive citg=k:.ions rcn ~.:ri'd rectlltinr; i~ dls? .  st  rc,l.r.q 

l~sst 's  which arc in tolerable .  

Tllc usa of var ie t ies  haviny rnaxirnm tolerance, resistance,  o r  capa3i l i ty  

t o  recover from at tacks  i s  assent ia l .  Evcn the bcst.gennplas;n nay bc innde- 

quatc t o  meet a l l  pest  s i t u a t i ~ n s ~  but soac nensu~e  of resistance providar 

gredtcr lat i tudi? for  othcr strategies and gives conc mcasura of r e l i e f  fcr 

s f c ~  years until r?cw bfotypes develop. 

Cul t~rral  wcauurtxs &re a11 important f s c t c r  of pest  martagGcnt and stip-. 

prcs ic~~l  of, pcsts  can be oltnf.ned by rotiition of cxcpr,, snnit.ition, choice 

of sites, : i tcri l izatiotr ,  at?. Tlresc mcasurc?; can bo u s e f u l  under cel. tail1 

nor~ral ccolocjicnl c o ~ l d i t . l o ~ x ~ ~  but. can becont: Jrropcrativc when conditions 

dovj.ntc chccr;sivcly. 
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C e r t a i n  d i r e c t ' ~ c t i o n s  can  be taken by s w p r e s s i n g  popula t ion  bui ldup  

with t h e  r t e r i l i z c d  male t e c h n i q w ;  thereby  i n t e r f e r i n g  wi th  t h e  reproduct ion 

of t h e  pest. likewise use o f  hormones to upsot  maturat ion and sox  a t t r a c t a n t s  

are o t h e r  moans. Bio logica l  c o n t r o l s  through p a r a s i t e s  and p reda to r s  can 

ba most e f f e c t i v e  i n  i n t e g r a t e d  programs. 

Eycn wi th  t h o  foregoing p r a c t i c e s  adopted, condi t ion8  r t i l l  develop 

whoreby p e s t s  mu l t ip ly  explosively because of i n a v i t a b l o  s h i f t s  i n  t h e  environ 

mental condi t ione  r egu la t ing  pos t  developrnont, changes i n  phys io log ica l  

r e s i s t a n c e ,  e t c .  A l l  t he  evidonco sugges t s  t h a t  p e s t i c i d o s  w i l l  need t o  be  

oxtens ive ly  u t i l i z e d  i n  t h e  fu tu rc .  They provide the crop  insurance t h a t  

pormits  the farmer t o  i nves t  i l l  o t h e r  i n p u t s ,  i . e . ,  i r r i g a t i o n ,  f e r t i l i z e r s ,  

good soads and tncchanizntion. Chemicals a r c  p a r t  o f  t h o  product ion team 

thnt must br! f u r t h c r  por fec tod  t o  meet t ho  growlng demands f o r  food and r ' b c r .  

Usage of  p c s t i c i d c s  i n  t h e  coun t r i e s  concerned i n  t h i s  p r o j e c t  has  been 

minimal which is  xc f l ec t cd  d i r e c t l y  i n  corlsiderablo c rop  l o s s e s  e s p e c i a l l y  

i n  t h e  b a s i c  foocl c rops  such as maize, m i l l e t ,  sorghum, ground n u t s ,  etc. 

Likewise cnvironrncntal s i d e  c f f c c t s  have a l s o  been minimal as a r e s u l t  o f  

unde r -u t i l i za t ion  of  p e s t i c i d o s .  

The g r e a t e r  pc rco l t agc  of p o s t i c i d c s  involvod i n  i nc reas ing  food c rop  

production i n  t he  Snliel w i l l  he t he  i n s c c t i c i d e s r  a l though it is a n t i o i p a t c d  

inc reas ing  use of  fungic idcs  and hcrbicictcn w i l l  dcvclop i n  t h o  ensuing ye? r s .  

Ac t i ta tad i n  t h c  goa l s  of  t h i s  p r o j c c t ,  the  decis iot ls  on p o s t i c i d c  uec 

3rc to  bu b a ~ c c l  on asoossmcnto of t ho  nocd f o r  usa. This  anseanmnt  basacl 

on sulunys w i l l  c v a l u a t c  the  Jogrco o f  economic damago by a givon p e s t  o r  

typco of p e s t s  t o l c r b l a  t o  a s p o c i f i c  nrca of  agr icu l t to rc ,  and dotermino 

tho  nccd for 0110 o r  more peo t i c idos  to conLral ~ J C S ~ D  boood upon n c o s t  



benefit analyeia.  

under t r o p i c a l  condit ions,  it is not  poss jb lo  to e f f e c t i v e l y  p r o t e c t  

f a r a  workors from t h e  o f f c c t . ~  of t h e  m r o  hazardous organo-phomphate 

pes t i c ides ,  thc rc fo rc  wherever poesible recommendations and t r a i n i n g  o f  

pcrsonnol w i l l  boar t h i s  i n  mind t o  avoid unnecossary poisonings o f  humns, 

livestock, and w i l d l i f e .  The U.S. Govornmcnt w i l l  no t  procuro h ighly  t o x i c  

pesticides. kl i s tor ica l ly ,  BHC has bccn used i n  t h e  Sahel countries i n  

prafcrcnco t o  o t h e r  i n s e c t i c i d e s  because of $ts r e l a t i v e  snfoty ,  low mamalian 

t o x i c i t y ,  s h o r t  r e s idua l  a c t i v i t y ,  f a i r l y  wide spcctrurn and low cos t .  Other 

products such ns carbnryl  and malntliion mcct thc! same c r i t e r i a .  

f t  i s  genera l ly  agrccd by rcscarch workers and p r a c t i t i o n e r s  i n  the  

f i e l d  cf  cro:? ~ r o t e c t i o n  and pest control  t h a t  non-chemical methods of p c s t  

~ ; ~ l ' ~ ; l  a;.s ;;= 1i::~l;- >c zf Zccti.;: c*cC,ic;c4-cs f.2- ch.?-4-.7g? p f  +-, 

by t h c m e l v e ~ ;  b u t  w i l l  work b e s t  i n  conjunction with one o r  rnorc o thor  

(chcrnical o r  non-chemical] pcs t  cont ro l  t o o l s  jn an in tcqrntcd  p c s t  nann5cr;.ent 

system. In  t h i s  approach, the  b e s t  of a l l  a v a i l a b l e  cont ro l  techniqcas nrc 

brought to  bear aga ins t  pest proble~ns,  ins t ead  of so la  rc l ianca  on chcrnical 

pes t i c ides ,  0): on any o the r  s i n g l e  tcchtriquc? ~ ~ O V C .  

The c x p c r t i s c  ur.der the  PASA with thc  USDA will. dcvclop tho C-heme o f  

Jntcgrat-od post- mnr~ngemolt and w i l l  be an i n t o q r a l  p a r t  of the  p ro jec t  

cndcavor t o  m i ~ i m i z c  pcr; t i  c idc  usage and conscquon t l y  avoid advcrcc ctivircn- 

manta1 effcct:; 



TABU I 

CLCUTIVE HRASURR OF mIINTRY R O N O H I C  AND SOCIAL DEV1'IQPbIENT - -- 

Cha c! - Cameroon Uauritania Senega 1 

1. CNP per capita i n  1972 8 3 187 

21 Life expectancy i n  1971 40 4 8 

3, lnfant  survival  per 1,000 
l i v e  b ir ths  82 5 858 

4. Agricult \~re labor C o ~ c e  as 
Z of economically ac t ive  
popu lace 91% 82% 

5.  Literacy 10% 15% 

6, Population i n  mid-1973 4.0 6.2 

7 ,  Population density per 
square mile 8 3 4 

R e  Acres per capita of 
agriculture land 32 6 

Sources : 
I /  A.I.D. Economic Data Book, 1974 
II.. 



TABU 11 

CEREAL PRODUCTION TRENDS ( 1970- 1975) 
(000 FIT) 

- 1971 1970 - 1972 - 1973 - 1974 1975 -- 
MILLET 81 ,WRCHUM 

Cameroon 312 33 1 3 50 300 330 - 
Chad 651 610 63 1 590 400 11 L 

Hauri t s n i a  110 8 1 80 50 25 - C 

Senega 1 63 5 501 583 323 467 650 

MI ZE - 
Cameroon 
Chad 
Mauritania 
Senega 1 

RICE - 
Cameroon 
Che d 
Mauritania 
Scnega 1 

Sources : 1) FA0 Production Yearbook, 1974. 
2)  Draft  Repprt "The Recent Enroinic Evol~l t ion  of t h e  Sahel," 

E l l i o t t  Berg, The Universi ty  of Michigan. Center f o r  
Rescarcll on Economic Deve loplnent , Apri 1 1975. 

3 )  A.1.D. Economic Data Book. 
4) Department of Agricul ture  Service,  Yaounde, Cameroon. 
5)  IBRD,  Recent Economic Developmcnt. 

. I /  111c lrrtlc!; 3-4,000 tons of  Naizc. .- 
2 /  Inc lutlr?t 0,000 t p n s  of wlrcat i11 1972 und 9,000 tons i n  1973. - 
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TABLE IIX 

High 
Loss Estimates 

Pes t s  Disease Weeds 
(XI ( 7 3  (Ye) 

CAMEROON 
Rice 2 0 7 15 
Mi llet and Sorghum 20 10 25 
b i t e  20 14 3 5 

Average_ 20 - 10 - 2 5 - 

LOW 
Loss Estimates, 

Pes t s  Disease Weeds 
(79 (XI t%) 

CHAD 
Rice 2 0 7 2 5 10 3 7 
Hi l l e t  and Sorghum 25 10 2 5 12 5 1.2 
Maize 20 I 4 3 5 10 7 16 

Average 2 2 - 10 - 25 - 11 -.-' 5 - 12 
& 

MAURITANIA 
Rice 20 7 15 10 a 9 7 
Eli 1 l e t  and Sorghtim 20 10 2 5 10 5 12 
Maize 2 0 14 3 5 10 7 16 

Average 2 0 - 10 - - 25 I0 - 5 - 12 .- 
n P t l r : . - b A  T 
L)bIIUUI\Y 

Rice 20 7 15 10 3 7 
M i  1 l e t  and Sorghum 2 0 10 2 5 10 5 12 
Maize 20 14 3 5 10 7 16 

A v e r s  - 20 - 10 - 25 - 10 - 5 - 1 2 - 
SUMMARY OF KISS, ESTIHITES FOR SELECTED M O D  CROPS 

( 1974)  

Cameroon Chad Mauritania , Senegal. 
High LMJ High Low Iltgh Low High Lob 

(%I (%) (%I (%I 
Rice 42 2 0 42 20 42 2 0 142 20 
F l i  llct: arid Sorgllu~n. 55 2 7 60 29 55 2 7 5.5 27 
Ma i zr! 6 9 3 3 6 9 33 69 3 3 60 33 

Otllor loss  tlntrr conipi led from PA0 Multi-Donor Mission Rclwrt, 19741 
P m n . - ? . n , l w - v f i  
..ti-" bIEJL~~istrics of A g r i c u l t ~ r c ;  USA111 Country b:iislr)lls; 
Unof l ' ic ia  1 'on-sitc cstimntos.  



TABLE I V  

- 164 - 
CEREALS IMPORTS 

(in thouaandr of W and billions of CFA) 

Quantity 
Va lue 

-Millet h Sorghum 
Quantity 
Va lue 

-Maize 
Quantity 
Va lue 

-Wheat & Wheat Flour 
Quantity 

Quantity 
Va lue 

-Millet & Sorghum 
Quantity 
Va lue 

-Wheat & Wheat Flour 
Quantity 
Va lue 

MAURITANIA -?/ 
-Rice 
Quantity 
Va lua 

-Wheat &. Wheat' Flour 
Quantity 
Va I r~c 

-Maize 
Quantity 
Va luc 

- ~ i  1 lc t & Sorghum 
Qunr~t i ty 
vo luc 

-0 ther 
Quantity. 
Vn luc 



SENEGAL - 
-Rice 
Quantity 
Ve lue 

-Hi llet & Sorghum 
Quanei ty 
Va lue 

-Wheat 
Quantity 
Value 

-Maize 
Quantity 
Va lue 

TABU I V  (corit ' d)  

Sources : FA0 World Production and Trade Statistics, 1974; Draft ~ e ~ o f  t ' 
"Economic EvoluLion of the Sshels t t  E LLio~t :  9c ,--# l?73 

1/ In millions of ouguiyas for Mauritania. - 



SORGHUMS & MILLETS 

DOMINANT 

SECONDARY 



ACTUAL AND Wl"fNTIAL Pr;OL'UCTll)H OP ~ l . : l . t  :t  1) 1Wtl r a :3 

(1974) L/ 

CAFIEWON 
Rice 3 
Mi 1 let 6 Sorghum 
Haize 

Tota 1 

CHAD 
Rice 
Hi llet & Sorghum 
Mai yc 

Tota 1 

MAURTThNIA 
Ricc 
Mi 1 lie t & Sorghurn 
Ma i zg 

Totn 1 

SKREWL 
Rice 
Mi l l c t  6 Sorghum 
Ha i zg 

Tota 1 

SOURCES: Tablcs 11 and I [I, S t n l  i c  I 1 Ar,t..:r. 

11 1,000 MT - 
21  Billion CFA U ~ l i t s ,  o t  1975 PrIcc l v v o l ~  - 9ec f.r!hlo Y f l ,  - 

Statistical Anncx. 



TABU VII 

1 f BASELINE ASSWPT ION FOR ECONOPI C ANA J-Y SI S - 

Cameroon Chad - Senepa 1 

PRODUCl'S 
H i  l l e t  and Sorghum 21 C F A / ~ ~  25 CFA/kg 30 CFAIkg 
Rice 31 ~ p ~ / k g  40 CFAfkg 42 CFA/kg 

0 Uaize 30 C F A / ~ ~  - 30 CFA/kg 

INSECTICIDE 
BCH 

EQUInlENT 
Spfa yer 
Duster 

PRODUCTION YIELD 
M i  llet arid Sorghum 
Rice 
Maize 

L1npr i i  i473 iarm gate p r i c e s  - 21c CFA = Ai.M ii-i. 



TABU VIII 

ESTIbIATE OF 
FARM UNIT FINANCIAL RETURNS 

(one h e c t a r e  (CFA u n i t ) )  

1 / COSTS - 2/ BENEFITS - 
Year Cameroon Chad Sei~ejia 1 Cameroon C11a d Senega 1 

1 3350 3350 3300 3066 3 906 2970 

2 152 152 150 3066 3906 2970 

3 152 152 150 3066 3906 2970 

4 152 152 150 3066 3906 2970 

1 / - On-farm c o s t s  of chemicals  and equipmr:nt.required t o  t r e a t  1 hectare 
of rn i l le t l sorghum - 1 s p r a y e r ,  1 d p s t e r ,  and 20 ki lograms  of  25 percent 
BHC. 



TABLE I X  

PHASE I PROJECT FUNDING 

Total  Pernonnrl Par t ic ipants  Conunodities Other Cohta -- - 
Sanegal 

1975 394 
1976 

146 
220 

4 6 
120 

119 
65 

83 

1977 220 130 20 30 
15 

1978 185 - 130 
40 - 10 

20 - 20 - 25 - 
Total - 1.019 - 526 - - 151 
Mauritania 

199 --- -- .- 143 - 

Total 5 9 2  - - - -  _ -- - 
Chad -.- 

1975 333 
1976 

130 
164 

35 
6 0 

107 
56 

61 

1977 123 6 5 2 1  
2 5 2 3 

1978 134 25 - - 65 
12 

34 - 20 - 15 -- 
Tot31 -- - -__ - - - - - _ - - .  7 5 4 - -  - 320 146 17.7 .-- -. ...- 
By Year - -  - - . -  111 . --- 

TOTAL 3,150. 



To inc rease  t h e  capaci ty  f o r  
dones t ic  Agr icul ture  produc- 
t i o n  and t o  corresponciingly 
redcce e x i s t i n g  food d e f i c i t s  
through the introd\ .ct ion of 
crop ~ r o c e c t i v e  rrieasures. 

P?C.:ZLT G:!I:' h' $2:. .',.',RY 
u m . r r # - . r  19.?rl ...... . . . . . . . . .  . 
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Fie ld  and s to red  food crop - Prcrjecz Records 
l o s s e s  a r e  reduced 50% 
by the  EDP ic conr ro l  

i 
- I-pienentat ion a d  trork 

; areas .  
i 

b-~pi u &=tw &I: The k&e&~d-m.w 
&&&:a xiat c w ; L w = :  (A:] 

j - Pro-ject Agreement 

, ...- 
k a s u r . ~  of h d  ;rC-..klo;o:,t: ( ~ 2 )  , : .  -:s-.=>::a.* 5 =S.ia>c s x :  ;A: 

i 
I - AID evaiuat  ion  

I -. I - 1'2: :razs?srt2tiox, ~ z k e t -  
! izz q c ? z ~ z e ~ s ,  zriC ?r@2ucticn 
I ! i z > ~ = s  Z Z E  a v a l l t k l e  , z t  --- -. - - - - .,-l,== s r = o r t k b l =  t o  i c c z l  

, c r  ",lt6. 

- ;i;r zr:h;2 2nd C?zznstra- 
cfoz exerc ises  zfll bz 
CS--~-L2zry~ ts : - - E - 2 n ~  ..r-U on 

! =-- ---c, -cL- sites. 
t 
i - ! - ---A= =t3? ? T G ~ ~ C ~ ~ C Z  

f ; r ~ z = f c e s  a r e  a d q r a b l e  and 
j r=cc;=z';ta t o  lerz2rs.  

http:r~ep!ci.es


Lii- of ?rocecr: 
F ron  F Y  to F-' - 
T0tr.i 'J. 5. Funeing 

I .  
Dor ?rc?>rci: 

' o.cct T~,,. ~ ~ ~ 3 ~ : .  (c~ahel Food Crop Protection (Senegal) 625-11-130- 316 
-.--------.. - - -. - ?ACE 2 : SZjECS; ' {E ,y  v ~ ~ I ; i ~ ~ L ~  ;s>:;AT 

--- 
t .s!F&::\ 'E Sw.dA2s ---- --- AEASS ~f VERIF;CAT:C!~ ! -- j,~+'S?;z;; ASSsJ?:;;.;; 

roicct P u w s o :  (3-1) 

I 
I Cond;t;as ?hot ril! indico:a 2cTose :.as k e n  (a.3 Assum>tions fcr achieving pupose: (94) 

ochi-ed: Enl-oi-Proiecr s:o:u;. (5-2) i I 
- To strengthen the ab<lity 
of plant 7rotection units 
to combat plant pests, 
and to demonstrate, train, 

' and assist local farm 
N 
rz units in pest manzgeaent. 
rl 

I - To extend to f a m  units 
information on pest 
managenent practices which 
w i l l  reduce pre and post- 
harvest food crop losses. 

- Crop protec=icz unic 
fully s~affed,.. 
equipped, scpplied, 
and operagionel. 

- Training fzcilities in 
place with training 
programs conducted on 
a scheduled basis. 

- Demonstration and 
control areas selected, 
and exercises. 
conducted regularly. 

- Crop ProtecLian Unit 
stafring pattern. siiJ 
inve-xory . 

- Proj zct Recorc?~ 
- Impl=nefitatfoc a d  work 
plans. 

- Pro j ect Agreement 
- AID evaluation 
- PAR 

- That persmnel will be ~ s s i g 3 ~ 2  
to the crop protection unit and 
available. for acade~ic and 
practical training. 

- That extension, agriculture 
service, farr unit, an? c tber 
personnel will be availa5ie for 
training. 

- That personnel receiving treinicg 
will be available zo cccduct 
method dmonstration exercises. 

- That farm units accept suggested 
protection measures. 
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Proi~cr 0ur;urs: (C-1) M*r.i:da of O w : ? ~ : ~ :  <C.2) IC-3) &scs>t :os  for ochiovin~ ~ 3 ; : r :  ;f 4; I - Xn es ia l i l i shed  and 
func t ion ing  p l an t  protec-  
t i o n  u n i t ,  wich a  mobile 
ifcld s e r v i c e  cape5le  of 
conducting d e c o c s t r z t i o n s  
and cnnbs t ing  l e c a l  ? e s t  
i n f e s t a t i o a s .  

- A t r a i s e d  crop p r o t e c t i o n  
czdre ,  capaS12 cf t r a i n i n g  

I o t h e r  perso2ce l  and farm 
m 
b u n i t s  I n  t h e  p r a c t i c a l  
d a p p l i c a t i o n  of pes: 
' management technology. 

- A dcmest ic  c a p a b i l i t y  is  
c rea t ed  t o  sha re  r e g i o n a l  
and i n t e r n a t i c n a l  r e s e a r c h  
r e s u l t s ;  techniques;  and 
p o l i c i e s  r e l a t i n g  t o  c rop  
p r o t e c t i o n  activities. 

- One African coun te rpa r t  - P r z j e c t  Records I i - That hos t  gove rccmt  
(on on2erstuZy i f  provides ?r r - ~ n c e i  , l a c 6  
qca l i f i&i '  i n d i v i d v a l  is - I n p l e n e z t a t i o n  2x2 *.,-ark 37.3 S z i l f i n g  o r  - :rice - - .  
r;dc 2.J;: - - ' 

- ~ z ~ : e ;  e s z i ~ n i d  ;;ace r e r u i r e c  :C .2z:~-rl ish 
vor-i.r ;:izll r i le  Counrr* 1 2:' aperzzs  t r i i i c l z ;  

F r o j e c i  Of-. -L r - .  .. - . il - Pro jec: Agraezen; i 1 -3'3grzn- 
t - A s e l e c t e d  curher (See ! - A I D  e v a l u a t i c n  - - 

P a r t  I V ,  s e c r i o n  E ,  I 

Country I z? l e=2n ta t lon  - ?AX 
Plan)  of p e r s o m e i  

t r a i n i n g  p rog ram.  

I 
t r a i n e d  uxd+r r eg rona i  1 

i 
I - Buildic:/ofEice, t r a i n -  

i ng  and boa rd ing  
f a c i l i t i e s .  

- Comprehensive Kat iona l  
c rop  protection plan.  

- That : r a i a ~ l  p.2rsc:-:.zl ~ 5 l i  
be assig-ed c: crc; 
p r o t e c t i c n  u n i i ,  c n  C:<EC 

execution and agr5c:lrxre 
s s r v i c e s  a n i t s .  

- That l i nkages  can 5~ 
c rea t ed  between r e g f c s z l /  
i n t e r n a t i o n a l  and d c z e s t i c  
crop p r o r e c t i o n  
o rgan iza t ions .  



PROJECi ' )::SIGH SUR!AARY 
.I) tCz0-la I S - 7 ) )  
su--r&rcq7 1 

LCi;!CL. FilAkE'A-OR:( 

P,olect a N.J3bcr: (Sahel Food Croo P r o t e c t i o n  (Senenall  62.3-=11-130-916 

- One P r o j e c t  Planager 

-. - - - -- - 

- 0r.e P r o j e c t  O f f i c e r  
.Reg. Tmg. Off. - Yaounde - V?5icles (1) f o r  p r o j e c t  
manager and projcc;  
o f f i c e r ,  and equipment, 
s u p p l i e s ,  m a t e r i a l s ,  e t c . ,  
as necessary  f o r  suppor t .  

w?~;;T~vE SUMMARY 

Proiact !npws: (0-1) 

- Local-hire  a d m i n i s t r a t i v e  
o r  c l e r i c a l  s t a f f .  

C?:ECTIVEL? VEi;iFl;.BLE lNCi ;~T3 : ' 5  ( UEASS OF 'JE.?:S;CAT:tS 1 , A . z ~ ~ ~ ~ k ~ i  ;5y-. + : ;..: -.- 
Irr.>!ctmntaim Torgot (Type ond Cua~:i:~; Azse+tions for ;riwiairrg ir.7.-.: :>:j 
(D-21 

- Long-term academic and 
under-study t r a i n i n g  f o r  
s e l e c t e d  Afr ican  perscnnel .  

- Appl i ca t ion  equipment; 
sp reye r s ,  mining u n i t s ,  
v c h i c l e s ;  demonstrat ion 
p e s t i c i d e s ;  and o t h e r  
equipment, s u p p l i e s ,  
c o m ~ o d i t i e s ,  and m a t e r i a l s  
as necessary f o r  
administrative and 

- See P a r t  I V ,  Sec t ion  E , 
Country Iniplenentation 
Tlans  for type ,  
q n a n t i t y ,  and c o s t  of 
i npu t s .  

- A nore  d e t c i i e d  i rq~ut - .  
ou tpnt  implementation 
p l an  scheduling t a z g e t s  
and s c t i v i t i e s  w i l l  be  
developed fo l lowing  Pl? 
approval .  

- Implementation and vork 
p l a n s  

- Projecz  Xgrse3ant 

- Design and Cocs t ruc t ion  
c o n t r a c t s  

- ProcurerLent o rde r s  

- PA% Agreement 

- P r o j e c t  Records 

- Tec5zicians I ill 5e 
z v a ' i i ~ b l e  on schedcle  
.a: t 3 e  y lznned f anding 
l e v e l s .  

- L c c ~ k -  des ign  sr.2 cc=ls. 
cc~s : ruc t ion  f i z s  
g u z l i f i e d  t o  c r i e r t a k e  
c c r s t r u c t i o n  o c  a t i L e l y  
Szsf s . 

- .%?plies, = a t e r l a l s ,  an2 
~ q c i p = e a r  can  b e  ~ r c c c r e c i  
oa-tyke. 

- F i t i i r g  -~:ll ke .z-Ji=ilzble 
f o r  l i f e  of p r o j e c t .  



opera t ional  support.  

Host Country 
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Personnel; bui ld ings  o r  
o f f i c e  space; land;  Budget 
support f o r  t h e  crap  
p ro tec t ion  u n i t ;  and o the r  
support ive services .  

Project Inputs: (D-1) 

Other - 

lnp!crrrtaYiar fuel nype and Cwrtify) 

OIC?4A and OCLALAV: w i l l '  
f u r c i s h  a s s i s t a n c e  i n  con- 
ba t ing  i n t e r n a t i o n a l  i n s e c t  
outbreaks and i n  teaching 
l o c u s t  and grasshopper 
c o n t r o l  methods through in- 
cour.try, on-the-job t r a i n i n g  
courses  a t  t h e  r eg iona l  
t r a i n i n g  centers .  Other 
donors are expected t o  assist 
in the or- of research  and 
tuchirrg . 

l Azupti0r.r 5s p r ~ ~ i l i n ~  ipY:~ (U) 
I 



1 - AID evdua t ion  

- PAR 

l':tt3:EcI G - ! : I  : 5u;..:~.:.:<Y - :: , i i.:5 , *- 
. a 0  11r ..a. 11 *.D 

LCC!Cj.L i !2.! l.E;!c.2:: llt8-.t:ztl-:&r.t.. ?#I:: 1% a.4 G P r -  a . 7 ,  - r f  1575 , , r y - T C  
W 4 - b C I l . l V  V 
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p,c;ecr ~ i , ; ~  x,..bsr: (Sahel Food Crop Protection (Camcroon) 625-11- 130-916 ucpo:;;. :r xrcabz: SE a=:- .  L; ..,. .- 
--...- ca y.'aal:TCDI' - ?r;E 1 

s..=3Aiy#E ~;-:.'/-w I 93JECTIVEtY VE3:FSELE I:G;CATC2.C --.-- !-.EAq5 OF VERIF!CA?IZN :,.-::.-:;.;: s ~ - : ~ -  - - 1- 
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P I ~ -  a foau b l :  Tbc ?r& Jixrivl. A 1 h . 6  d Gd -I: (&z 
I l :"-p 

! 4~=--;:.e.n i a  U k . ;  gad ~ - : s t c  {A) 
UbiA rt's (A.1) 

- That zrans-,ortatioz, carket- 
..ieg ckanztls, and productiot 
inpuzs ars z~-a l l a3 l e  a t  
~ r i c e s  zfforcable t o  l o c d  
' f a r ,  st5 :s. 

To increase the capa=lty f o r  
domestic ~ g r i c u l t u r e  pro- 
ductien ar'.dSto correspondingly 
reducc a i s t i z g  food d e f i c i t s  
through the Introduction of 
crop protect ive messures. 

- n.2~ =e:h;d an2 2e=xsrrat*  
exercises ~5ll be c:z5scbe2- 
as 5 ~ t c d e Z  on r ~ r a l  f a n  
s i r e s .  

1- nst czop p r o t e e t i o ~  

I practices a r e  adaptable and 
. accep:z3le co f a n e r s .  

I I- >.zt %st g c v e m t n r  gives 

Field and s tored food crop - Project  records. i I ~ r l o r l t y  t o  agr icu l ture  
losses  a r e  reduced SOX prc2uction. 
by the EDP in control  - Inplementation hnd vork 
areas. plans 1- Ttzr ?rice ?= l i c i e s  err 

cccCccive t o  food cro? pro- - Projzct  Agreement Gxcticr.. 



- =.at personael w i l l  be essignmj 
t o  the  crop ~ r o t e c t i c n  u n i t  and 
a v a i l a b l e  f o r  acadenic aod 
p r a c t i c a l  t r a i n i ~ g .  

?!?3:55 DECICS SS!: ? ?Y 
mm 10- 1%- L6;:C- 77,' z;::. .I. 
+UI'C mu- 8 

v P I ~ ; ~ C V  ?irk b N*J~: -- ( ~ a m  Food Crop Protec t ion (Caxeroon) 625-11-130-916 
b - . - - - - -  - - f 5~j-".." .- 

- -.at extensicn,  a g r i c u l t u r e  ser- 
v j c s ,  f a r ,  =aft, and o r h r  
personsel ~ i l i  be a v a i l a b l e  f o r  
t r a in ing .  

K S ~ ~ ~ T N E  SUWG~T~' 

h r i ~  ?-w (8-1) 

I 

- That persocnel receiving training 
w i l l  be ava i l ab le  t o  cozZuct 
nethod deonstra:ion excrc lses .  

;L, ,r CLI VEZiFiAELE ISS:C;r?CRS --- iF Vc'RiFKATIC;i 

Cmiricns h t  ri!l indicate p u p o r e  hos h e r ,  (3-3) 
a s b i d  Endsf-Proiuc stetus. (0-2) 

- That fa- u c i t s  accept  suggested 
p ro tec t ioc  Zeaeures. 

1 - To strengthen t h e  a b i l i t y  - Crop p ro tec t ion  u n i r  7: 1 -  Crcp Protect ion Unit 

of p lan t  protec t ion u n i t s  
t o  combat p lan t  pes t s ,  and 
t o  denionstrate, t r a i n ,  and 
a s s i s t  l o c a l  farm u n i t s  

f u l l y  s t a f f e d ,  equipped, 
supplied, and operation- 
a l .  

s t z f f i n g  p a t t e r n  and 
inventory list. 

- Pro jec t  Records 

- Zniplezentetion and work 
plans 

- Pzo j ec t Agreement 

- A I E  evaluat ion 

- PAR 

- Training f a c f l i t i e s -  in 
place with t r a i n i n g  
programs conducted on a 
scheduled bas is .  

- Demonstration and con- 
t r o l  a r e a s  se lec ted ,  
and exerc i ses  conducted 
r e g d a r l y  . I 

i n  pes t  management. 

- To extead t o  farm u n i t s  
i n f o m a t i o n  on pes t  
managamtat p r a c t i c e s  
which ui11 reduce p r e  and 
post-hammated food crop 
losses. 

I 

{ 
f 

i 

I 
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P n i u t  Outoutr: (GI) UacdtrJ. of 0 ~ : ~ s :  (C-2) lurr.p.. Lrrr;r.:+,~ es%-r :C+ 

- A t ra ined crop p ro tec t ion  
cadre,  capable of t r a i n i n g  
o t h e r  personnel and farm 

I u n i t s  i n  t h e  p r a c t i c a l  
app l i ca t ion  of pes t  
Eanagcment technology. 

- An es tabl ished and 1 - h e  ~ f r i c a n  counterpart  
functioning plant  protec- (on understudy i f  

- A domestic c a p a b i l i t y  is, 
created  t o  share  regional  
and in te rna t iona l . r e sea rch  
results; techniques; and 
p o l i c i e s  r e l a t i n g  t o  crop 
p ro tec t ion  a c t i v i t i e s .  

t i o n  u n i t ,  with a mobile 
f i e l d  s e r v i c e  capable of 
coaducting demonstrations. 
and combating l o c a l  pes t  
in fes ta t ions .  

- A se lec ted  nuxber (See 
Par t  IV; Section D, 
Country h p l e n e n t a t i o r  
plan) of personnel 
t r a ined  under regional  
t r a i n i n g  program. 

qua l i f i ed -  individual  
is not  a v a i l s b l e )  
assigned t o  work wi th  t 
t h e  Country Projec t  
Off icer  . 

- Building/office,  t r a in -  
i n g  and boasd4ng 
f a c i l i t i e s .  

- Comprehensive National 
crop p ro tec t ion  plan. 

- ~ r c  j e c t  Records 

- I n ~ l e m e n t a t i o ~  and work 
plans  

- Pro jec t  Aeeement 

- AIE evaluation 

- PAR 

- It.zr tsrr goverrsenr pro- ..: .*-es ; ; srs=zc l ,  l z sd  a d  . .- - .  
- 9 . .  ----  
d r - - - - - . L ~  cz o f f i c e  S W C ~  - 
req:5ril r o  e s t a b l i s h  md 
o?ez&te t r a i z i c g  p r o s r e .  

I- a a t  t r z ized  persoznel VLU 
be zssi,--,e< t o  crc?  ?rc- 
tec=i0= czit, O r  ~ X ~ : U C ~ O U  

a31 zgzic-Ature se rv ices  
c--.Its. 

I - Tta: l25kzges can 'ce created  
5es - rc -  rezf o r a l /  <--a --. - -r- 
nzrfc-sl a=5 Co=es:ic crop 
pro=ec:iat orgas iza t iozs .  
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&-a r r 4 : z a ~  ( ~ a h e l  Fwd Crop Pro tec t ion  (Cameroon~€?J-11-130-916 
..- ~&st r 

- One p r o j e c t  u n a g e r -  Dakar 
: 

NA;1 RATJVE. S i l W Q Y  

P ~ e i r n  1-r @I) 

OI 
I- 
d 

- One p r o j e c t  officer-Yaounde - Reg.-Tmg Off icer  - Yaounde 
8 - Vehicles (1 j f o r  p ro jec t  

nanager and p r o j e c t  ' 

o f f i c e r ,  and equipment, 
suppl ies ,  mater ia ls ,  etc., 
as Eecessary f o r  support.  

- Local h i r e  a d m i n b t r a t l v e  
or c l e r i c a l  s t a f f .  

- Long t e r m  academic and 
understudy t r a i n i n g  f o r  
se lec ted  Africzn personnel. 

..=:qT;xT ;;---T., J 

A s r ~ c i n s  fu oraidin; ma-= -29 
C?JECT;VELY'VEZlFIA3LE ikS!C :TO;:$ . - 
lmpie.~nrotia Tarset (TYp* und Qucitity! 

- A ~ p l i c a t i o n  equipment; 
sprayers ,  mining u n i t s ;  
veh ic les ;  demonstration 
p e s t i c i d e s ;  and ocher 
equipment, suppl ies ,  
c d t i e s ,  and materLals 
as nccesaary f o r  
tEainistrative and 

MEANS OF VERlFlCATICN 

(D-3' 
(D-i) 

- A more d e t a i l e d  input- 
output  implernentatic>a 
p lan  scheduling t a r g e t s  
and a c t i v i t i e s  w i l l  be 
developed following PP 
approval. 

I 

- See P a r t  IV, Szctlon D, 
~oi&tq.. Implementation 
T1or.s f o r  type, quai l t i iy ,  
ard c o s t  of inputs .  

- Design a2d const ruct ion  
c o n t r a c t s  

- Implementation and vc rk  
p lans  

- Pro jec t  Agreenent 

- Procurenect o rde r s  

- PASA Agreement 

- P r o j e c t  Records 

- Te:hcicians ~ d l i  be 
a v a i l a b l e  on schedule at 
the  planned funding lewels. 

- Lccal Zes iv -  end -. ~ 3 ~ s :  ~ ~ c t i o n  :;r=s 
c p z l i f i e 5  t o  uzc!srtake 
cocs:ructicn o r  a t-lp 
b t ~  5s. 

- Sup?lies, z a t e r i a l s ,  and 
e q i ? = z z t  can be 7rocured 
on-t i=e . 

- i'-s.c2isg  ill be -vailab2e 
f o r  l i f e  of p ro jec t .  



operctional support. 

T.';$ J z.: .:,: ;:I:: $-'.",c,!d,?l LiL d h i e  
r a m  * Y U D  (@-.I fa%= fmfT LCGIa.- F3XSZiGi ~ e - % ~ ~ ~  * TO%! G. $. %?s& 
hmim ,itb a -- (Sahel Food Cror, Protection (Ca~eroon) -&!5-11-130-916 0.k ?rn+ub 

p e r  
NARRATIVE W U R Y  1 G3JECTNELY VC,RiF:;SLE ISD!CATOI~- ---.- MEMS O f  V E R I F i C A M  1 ir3:7T&i ;U'&vvi-. G -.9 

Rost Country 
I 

Permnuel; buildings or  
o f f i c e  space; land; Budget 

8 support f o r  t he  crop 
protection un i t ;  and other  
supportive services.  

P#mi#l 1.w~ 101) t ~ ! e m a i r  Trg.1 (TIP. a d  C-tit,] 

Other - 

[b3 -ihp~w-.=4 

OIW and &%ALAv: w i I l  
furnish a s s i s t a ~ c e  i n  con- 
bat ing in te rna t iona l  insec t  
outbreaks and i n  teaching 
locust  and grasshopper 
control  methods through 
in-country, on-the-job 
t ra in ing  courses a t  t he  
regional t r a in ing  centers.  
Other donors a r e  expected 
t o  .saint i n  the  a reas  of 
r emarch  and teaching. 



70 i r r rea=+ the ccpacity for 
-c agricultrx. prd~c- 
tion 8nd tc correrponCfngly 
r.dpCa food Jlf ieits  
erma9k t)4. in- of 
C-p -we -es. 

- P A C  trar.r_x,.=a:ie. -. -%at 2; 
c?=--a;s. L-2 ;rc&-;=;:r:. f-zs 
a h  avai-le at ~ i :  &fez+ 
able to loctl fa-7. *~L--,s, 

a t  eekbxA az11, d e c - .  ,-at& 
exercises vill kc ccr :, -& u 
L-.terd& a? =a: f r -  - itto, 

-That c r q  me*C -uactias 
are adaptable a d  rat?table to 
farrrsrs. 



PDCJECT DESIGN WY .nl.R'r 
LXlCAL FRU9XXE. 

a t  t;rC&- 
- . - - - - - -  - -- PACE 2, 

WIRUXVE SLUhuaY ! SBjECTlVSY VERIFLnBLL I W I C A I W S  azw.0~ V E R I F K A I ~  &;3;5 -- 
. a 1  p- !8-D CIC;)&B h o t  ril: irdiiem p-• her &en (8.3) A r m e r n *  Ir uhiy pv).n: (84 

diad Eskl-Prr iut  uowr (B-11 

-To 3tren-then t h e  a b i l l t y  
r? p l a n t  p ro tec t ion  u n i t s  
3 c a b a t  p l a n t  pests8 and 
:O C m m t l c a t e  r t r a i n  r md 
tssist local f u m  u n i t s  in 
wst  Mnagalent*  

,eo extr.zd to fam u n i t s  
I n f o r u t i o n  on pest m a ~ g c -  
ent  prrctices which d l 1  
e e  pee ud post-hrrrrest 
oob crop lor-. 

- h o p  
f u l l y  
s u ~ ~ l l  

protec t ion =.it 
s t a f f e d ,  equippedr 
.ed , and opera t ional  

-Demonstration and con- 
t r o l  areas select&, and 
exercises conducted =egis- 
l u l y .  

*or, P!rotec-don Uni t  
st5 f f ir:g p a l t e r n  and inven- 
t o r y  l:,st 

-Project  Records 

- Impla~:nta t ion and work 

-2rojec t  agreement 

-That ps r so rae l  w i l l  be assigned 
t o  t h e  cro? protec t ion u n i t  ard 
a v a i l a b l e  fcr acadanic and p r a c t i c a l  
t r a in ing .  

-That extension, a g r i c u l t u r e  sarrric., 
farm u n i t ,  and oth= p a r s o r i e l  will b. 
a v a i l a 3 l e  f o r  t r a in ing .  

--.at -wrsonnel receiving trairtkg. 
w i l l  be a v a i l a b l e  t o  comet athod 
demonstration exercises. 
i 



PROJECT tiE:SiC21 SU&H?.PY 
LCCICAL.' I=RAIIR;ORK 

-M established and function- 
h g  plant protect iar ,  u n i t ,  
vfth a m t i k  f i e l d  service 
uprble o f  conducting Cemon- 
skratims ard conbatt ing local  
per t  infcs t . t ions .  

-A trained crop p ro tec t ion  
cadre, ca-pable of  t r a i n i n g  
other yersarinel and farm unit: 
in the ?=sctical a p p l i c a t i o c  
of pcst mnagexnent technology. 

-A . .nestic c a p a b i l f t y  is 
e r c  dl& to share  r e g i o r a l  and 
international research resulta 
+.chniquer; and p o l i c i e s  r e la -  
ting te czmp protactiun acti- 

-One African counterpar t  
(on understudy i f  qual i -  
fie2 individual  is no t  
ava i l ab le )  assigned to 
work w i t h  t h e  Country 
h r o j e c t  Officer .  

-1nplementation and w r k  I P,, 
-A se lec ted  number (see -AID evaluat ion 
P a r t  N, ~ e c t i o n .  C, . Countr 
h p l e % e n t a t i o r  plan) of  -P;l.R 
personzzel t r a i n e e  under 
regional  t r a i n i n g  pxogran. i I 

-Ccmprehensive na t iona l  
crop p ro tec t ion  plan 

- 2 ~ t  ?.as% govenmcnt proci&a 
crrscnrel,  ks i ld ing  or o f f k c s  
s p c e  reqs i red  t o  e s t a b l i s h  
acd o w r a t e  progtm.. 

-That t r a i z e d  p r s o h ~ e l  will 
te ~ s s i p . e S  t o  crop pro tec t ion  
u n i t ,  o r  extent ion and agri- 
cl l t tz re  services =its. 

-7'kat l i rkages  can be created 
between rg fo rza l / in te rna t ina l  
~ ~ 3 5  daaestic crop proteet ion 
or-iiatiozs. 



-See Part N, Section C, 
Implerneqtation 

k g .  7-8. Officer - Yaounde 
-Vehicles ,* 

a& e q u i p n t ,  supplfes, 

for scpprt. following PP approv+.. 

PROJECT DEUW SUYIYARY i;fm .r p,.ie& 

m o  .L.. 1-t.) LOGICAL FRAAIEWOIK Frc+ FY . k  FY 
LCICI Ia - .  T.*e: U. S. F v d i q  

Care PrepweC: 
R+aEhb*. PAS€ 4 

-Local-hire adminfstrative or 
1 clerical staff. I 

IU?RATM -Y 1 ~ J E C ~ I V E L Y  VERIF'MLE INDICATO;~ I MEANS OF VERIFICAftOc 

hiai k p l r :  PI) I m p l ~ r i r  7- (TIP, a d  Quartity) (B3 
IDf) I 

-Uaq--xm academic and under- 
t rtudy trsining for selected 
African personnel 

i!t?ZRi&%T &Si?A?T iO:dS 

A s ~ r i m r  f u  pwdi*( w s  (D.4 

-Applfcation cquipent; spray- 
ur ,  nixikq units, vehicles; 
m t r r t t o n  pesticides, 
.rrpplies, eoarPodftieg, and 
mter ia ls  as- r x e a s u y  for 
rr2afnir-ative & opuatiorul 
=PP-- 

-1rlplementation and work 
pLans 

-Project agreement 

-Dnsigr. and construction 
contracts 

-P;rocurement orders 

-Pitsa agreement 

'-Pco jec+ Records 

-Techniciar?s w i l l  be available 
on schedule a t  the planned 
funding levels. 

-~ .~ppl ies ,  aaterials . ar,d equip- 
mezt can be prmred orrttime. 

-P&iq w i l l  be available for 
l i f e  of project.. 

http:J-?CRTA.NT


PZ~JECT S E ! : ~  S~~.A.WY L - A + ~ ~ P P * ~ :  
n r y c - u  

LOGICAL BRAHEWOM FrcafY ,-.mm-, 
--ah. * T.?d 'J.S. F W  

~. i r t  nlc%)wir. . 
U U u Z l V C  X W W I Y  

h h r c  -a: (01) 

space; W q e t  s~ppor t  for the 
crop m t e c t i o n  &it; and 
other m~pportlve services. 

C->- ez - 
OiOIA and CXIJUAV: w i l l  fur- 3 nish ass is tance  i n  coubating 

7 i?.tc,znational i n s e c t  outbreak. 
mid i n  teach1r.g locust and 
9"msslrapper contrcl methods. 
mu d-rs are expected +o 
-is= in a e  u u s  of re- 
. s u c h  Ma teac-6inq9. 

Om P#.parek 
.? .  AS.^ 

OS1ECTWEkT VERlFlAELE IMICAT3!:5 r MEANS OF VERIFICATION 
I.elnrrhl91 T w  CC.* 4 Qumliw) (PD 
@.a i 

I 

rk?Z3TANT -f.>;S 

A~-~i-f--h#t~t* iC-4 



P::i.~f CT 2::: 1 4 .  H YJk!X;A;(Y Liip F ;  r)rc;c.*: 

-a .as rn IC..~ F,~, ,  I.Y 4-9 ;'.5- to FY i$  ,..I 
J 

-c a -. "? * fitc'.tatrrTIo:1: Ibns 15 AN S?TtO?r&; 

3 
oG!CAL ' "I c'GPK 

F o a  w u o ,  c m  ur usc. rr u. 6:. ~ a t d  U. I. Fund+ 
TO 01:Clr':lZrt.G OAT& COP IUC PAR 30r.Ptcwrcd. . , * . -  - 6 f E I C 2 T .  I T  S C E O l O T  BE R E 1 Y I c .  

x C;I VJWTIC0. l  PAT. ? 

h'ARir'AT!YE rU+'.XW 

P m  w SCIY CQ!: TJC. bdu mbidkm n 
rl'& ti* m:rt a r w W  &l: 
To irzrease the capacity f-:r 
djcestic agziculture produc- 
tion a& to  correspol@ingly 
~ d u c e  cx1stir.g food deficits  
thrcrrzgh the fntro6uction of 
crop pr~tact ive measures. 

FieL.? and stored food :crop!- Ilojac-. Records 
losses are- reduced 50% by 
the EOP i n  control areas. - 2nplenentation ud work I ; plans 

- ].ID evaluation I- 

- ~ 6 a t  host goverment sives. 
2:iority to  agriculture pr-ochre- 
t ion. 

- That price policies +=r' so&- 
ducive to food crop prol1:cti;on. 

- That transwrtation ~ r k e t i f q  
chnnels , and producticc f n_ortba 
kre availdble 'at prices after+ 
able to  local farm units. 

- That method and demcr.s'lcstion 
Gercises. w i l l  be conCutte2 u 
intended on rural farm sites. 

- Thiit crop protectioz zractices 
are adaptable and accrpCable t o  
fanair.. 

http:RETASU.j2


- 78 s t r u q t h e n  M e  abilit] 
g l 8 n t  praLaction u n i t s  

-A coab.t p l a n t  pests, and 
=a d-mate ,  train, and 
r s s i s t  l o c a l  farm u n i t s  i n  
*st maraguen t  . 
- To extend to fum -its 

o r r v t i o n  on pest manage 
t practices which w i l l  

duce pre (ILd port-)l.ives 
OQdcrOp-• F 

- Crop protec t ion u n i t  
f r h l y  s t a f f e d  , equl-md , 
s u m l i e d ,  and o w a t i o n a l  

- Demonstzation- a& con- 
t r o l  areas selected; hrd 
eXe=cfses c o h l i ~ t d  mqu- 
Z u l y .  

- Crop Protec t ion Unit 
s t a f f i n g  p a t t e r n  and inven- 
t o r y  list. 

- Pro jec t  Recardo 

- I q l e m e n t a t i o n  and w6rk 
plans  

, - P r o j e c t  agreenent 

- AID e v l l u a t i o n  

- That personnel w i l l  be assiqzmd 
t o  t h e  ctop protect ion u n i t  ar.2 
a v a i l a b l e  f o r  acabanic and p r a c t i c a l  
t r a in ing .  

I - That extension, a g r i c u l t u r e  senice, 
farm u n i t ,  and o the r  personnel w i l l  5e 
a v a i l a b l e  f o r  t r a in ing .  

- That ~ e r s o n n e l  receiving traicizz 
w i l l  be a v a i l a b l e  t o  conc!uct cethoC 
demonstration exercises. 

I 1 -  PAR 1- '?hat farm u n i t s  accept  .Uggesteb: 



AID - 
-One progect msnaq?r - Dahr 
Bmg. -8. Officer - Yaounde 

-One Hroject off icer-  Ndjamena 

-Vehicles ( 2 )  for project 
manags and project officer , 
and equipment, supplies, 
sa ter ia ls ,  etc. 8 a s  lrecesaary 
for  support. 

I -Local-hire ac?ministrative or 
% clerical  s taff .  
4 
I 

-fang-term acazenic end under- 
stndy training for selected 
African personnel' 

-npp1 ication equipment ; spray- 
us, mixing units, vehiclesi 
daaonstrrrtion pesticides, 
supplfes, raPmoditie~, a d  
ntuials a8 luces8ary for 
&~in i s t r a t i ve  and operational 
=PPo-* 

Ibmt country, 
0-8 buildings or office I 

-A more detpiled input- I -Design and construction 
output implaentation plan contracts 
scheduung target and ! 
a c t i v i t i e s . ~ l l  be develop-,. -Procurement orders 
ed following PP approval. i 

! -Pasa agreement 

-See Part IV, Section E, 
Country Imrplementation 
plans for type, quantity; 
and cost of inputs. 

-Project Records 

-Implementation and work 
plans - 

-Project agreement 

Life 01 Pvni-ct: 
From FY JO FY 
Totol U.S. Fwdina 
Do:. Re;wec- 

PASF 1 

-Technicians w i l l  be avairrbtr 
on schedule it the plm-ned 
funding levels. 

-Sup_~lies, materials , ud 
equipment 'can be. procured 
on-time . 
.-Funding w i l l  be available 
for l i f e  of project. 



PROJECT 3f 9 l;N WYMARY 
LOGIC):, FF?AYEPDIZI( 

C ~ f t  i 
urPORTANT m C s  - 

( 0 4  

I 

MEANS OF VERlFlCATlOI 
(Ln 

ha T i t f w  l  NU-^ 

W i l A T I V E  YIMLURY 
himcr lvrtm: (0.1) . 

m c e ;  budget support for the 
crop protection unit; and 
atbv m-~portive services. 

0th- - 
OICGL and CCLkLAV: wf ll fur- 
nish asslstame i n  combating 
intu~tonal insect outbreaks 
arA Zn teaching locust and 3 grasshopper control rthods .  
Other donors are e c t e d  to 
-8i.t in the areas of re- 
I#lcdr .ad twchiag. 

OWECTIVUY VERlFlAe lE  : ~ o T o ! ~  
*-;a T w  (TIP. .II1 b ~ i d  
ran 



PROJECT tQ:!IG!d SUUYARY Lib *I Protect: 

-)L1 estabJished a r 3  function- 
i n g  p l a n t  p ro tec t ion  u n i t ,  
v i t h  a nob i l e  fiel* service 
capable of  conducting demon- 

> s t r a t i o n s  and combatting l o c a l  
pos t  i n f e s t a t i o n s .  

- - -  - - 
1- WLI* 8 8 - * Y  LOGICAL.' I:RMLEV3RK Ftoa FY - 
w r b s r r - v  I 

k F Y  
701.1 U 5. F u n d i i  

I r d o a  Titb L &abc 
k t .  PI+ -. PACE a 

-A t r a i n e d  crop p ro tec t ion  
cadre, capable of t r a i n i n g  
o t h e r  personnel and farm u n i t s  
i n  the  p r a c t i c a l s ~ p l i c a t i o n  
o f  p e s t  managanent technology. 

-RAT IVE S U W Y  
P-ioa Cvcpmr: (Gl) 

-A Gamestic c a p a b i 1 i t y . i ~  
e rea ted  t o  share reg iona l  and 
i n t e r n a t i o n a l  research r e s u l t s  
tmchniques; and palicirsrela- 
t5ng to  crop pro tec t ion  acti- 

tme Xzrican cocn te rpar t  
(on understady i f  quali-  
f i e d  inclividual is not  
ava i l ab le )  assigned t o  
work with the Country 
Pro jec t  Officer .  

OBJECTIVELY VER~FUBLE INDKAT~X -- 
Wit& of m.: (G2) 

-A se lec ted  number (See 
P a r t  N, sec t ion  E, .Coun- 
try implementation plan) 
of personnel t r a ined  under 
regional  t r a i n i n g  program. 

I -2uilding/of f ice 

ILEAJ4S OF VERIFKATIQN 

(en 

I -Comprehensive na t iona l  
crop p ro tec t ion .p lan  

W0;1TINT ASSlr'KPT lG;S 

&.ha b--~ (c-4 

-Project  Records 

-Implementation and mrk 
plar.s 

-Prc jec t  Agreement 

- A m  evaluat ion 

-PAR 

-That hos t  government prwfdu 
personnel, bui ld ing o r  o f f f c o  
space required  t o  e s t a b l i s h  
and opera te  program. 

-That t r a i n e d  personnel w i l l  
be assigned t o  crop p ro tcc t ioo  
u n i t ,  on extention and agri- 
c u l t u r e  services un i t s .  

-That l inkages  can be creatcC 
between regional / in ternct iorml  
and domestic crop p ro tec t ion  
organfzations.  



B. -- CREDIT 

There i e  a t  present  i n  each p a r t i c i p a t i n g  country,  except Hauri tania ,  

i n s t i t u t i o n s  in mechanism f o r  channeling c r e d i t  t o  t h e  farm populace. 

SODEVA (Senegal) ,ONDR (Chad), and FONADER (Cameroon) a r e  government 

a g r i c u l t u r e  e u m o r t  o rganiza t ions  e s p e c i a l l y  deeigned t o  provide c r e d i t  

and o t h e r  inpute  on marketing ee rv i ce s  t o  farm u n i t s .  It is an t i c ipa t ed  

t h a t  farm u n i t e  in t h e  p ro j ec t  con t ro l  a r e a s  w i l l  requeet forward 

f inancing f o r  crop pro tec t ion  inpu t s  a f t e r  t h e  f i r s t  .or eecond year of 

t he  p ro j ec t .  To ensure t h a t  funds w i l l  be a v a i l a b l e  when necessary, 

a request  w i l l  probably be made f o r  2-5 mi l l i on  d o l l a r s  a t  t h e  end of 

phase I f o r  t h i e  purpose. These funde w i l l  be funneled through e x i s t i n g  

organiza t ions  o r  o the r  i n s t i t u t i o n s  a s  agreed upon by A.I.D. end hoet 

governments f o r  t h e  procurement of c h m i c a l s ,  app l i ca to r s ,  peeb r e s i s -  

t a n t  eeede, o r  o the r  p l an t  p ro t ec t i on  suppl ies .  The need f o r  these  

funde w i l l  be determined by country pro jec t  o f f  i c e r s  through per iod ic  

surveys and in te rv iews  with farm fami l i e s  i n  t h e  p ro j ec t  con t ro l  a r ea s .  

A.I.D. is c u r r e n t l y  supporting o r  a s s i s t i n g  var ious  c r e d i t  de l i ve ry  

eyetems on a reg iona l  o r  b i l a t e r a l  b a s i s  i n  each of t h e  Sahel count r ies .  

A s  farmer c r e d i t  demands a r e  unknown a t  t h i s  t ime, i t  i e  f e l t  t h a t  a c t u a l  

a l l o c a t i o n  of funds would be premature. When c r e d i t  needs a r e  more 

f i rmly i d e n t i f i e d ,  de l ivery  can be implemented through t h e  above-mentioned 

framework i n  t h e  form of loans  o r  g r a n t s  d i r e c t l y  t o  farmers on farm 

cooperatives.  It is  f u r t h e r  an t i c ipa t ed  t h a t  c r e d i t  w i l l  be mainly in -  

kind, with repayment per iods ranging from two t o  fou r  year# dependent 

upon amount and type of a c t i v i t y  f o r  which c r e d i t  i a  extended. 
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ACTION MEI4ORANDWI FOR THE ADMINImATOR 

THRU r ES 
j i M r , ~  

FROM: AA/PPC, P N l i p  Birzb3,um 

SUBJECT: Sahel ~ o o d  Crop Protection PL~O j ec t  cb25 91 
Problcm: Because this proposed project  exceeds $2.0 m i o n  your authori- 
zat ion of t he  attached Project  Paper i s  required. 

Discussion: After several  years of low food crop production, primwily 
as a r e su l t  of' t h e  drought, the  year' 1974 with b e t t e r  r a i n f a l l  in the  
S'ahol area hcld fo r t h  the  po ten t ia l  f o r  a re tu rn  t o  predrought output. 
Hosovcr, repor ts  of heavy insect  a t tacks  begm in April  of 1974 and con- 
t inued t o  he reported t h o u g h  the end of crop harvests  in Ilovember. 
Consequently, several  donor organizations and the  Office of Sahel Relief 
Operations (oSRO) organized an emergency short-term food crop protection 
px-ogrm. Donors contributed cash, equipinent and pes t ic ides  t 3tal ing 
$4,115,000 tihich saved thousmcis*of tons of p a i n ;  bu t  due t o  the  enormous 
area  involved could save but a small port ion of the region 's  food crops. 

In Octohcr of 1974, the  AID Administrator and t he  Deputy 
Aosist,mt Adnh i s t r a to r  f o r  Africa on an inspection t r i p  of th Sahel 
area  obcerved a t  f i r s t  hand the  dan~ge  i n sec t s  were i n f l i c t i n g  on food 
crops. The s i t u a t i o r ~  vas described i n  a s e r i e s  of cables t o  AID/W, 
which requested possible assistance i n  additior, t o  t h a t  being provided 
on a slscrt-term t a s i s  by 08F0. Follocring a f i e l d  v i s i t  by p lan t  pro- 
t e c t i on  experts  from AID arcl the United Stakes Department of Agriculture, 
it v ~ m s  concluded thd;  it tras too l a t e  i n  the harvest season f o r  a massive 
a i r l i f t  of ~ e s  tizicles, applic sticri eclui~ment , vehicles,  o r  e vcn agri- 
c~iltur.;iL a i rcr r?f t  t o  apply pesticides over l a rge  areas.  A I D  providcd 
nboirt $100,000 for pcs t ic idcs  f v  einsl'gency help. 

In ordcr t o  h2l.p the  S:il~c?l r.at.ions develop a continuous pes t  
con.l;~-ol. capabi.l.ity on food crops, a long-term crop protection project  
lfns propo:cd. A11 intcr~1:ltional n:cctirg at,tcl:ded by donor nations and 
jniO.t;icbnor oi-ganixctionci -,!as ol*gaxizcd t o  a r r ive  a t  a consensus on binat 
co~trccs ::,I ac;,ion f o r  Snhel j e s t  control  should be undertaken. This 
~!lcct,:i.!i,q ra:; llnld i r l  k!:!at:hington on Iloccfiber 11 and 12, 1974, and it was 
attci,c\ccl by 1!1s;;15crs of i!lCcrann.Lioilal o r~a? l i z a t i ons  such as FAO, OCLALAV 
and OICZ:LI, bi1al;eral clonoil nntionsl c~:pcrts,  .,cxpcl'l;s from AID,  USDA, 
and tlic Univcr::ity of Czlii'ol.!lia. I!; t~as~:&;.?!.ausly agreed at this 
c:nr~fol.cricc! t h ~ t  1Y.t ic crl.,::olutely c:s..;~nti~d~.'fSi;~ e a c l ~  country ( i n  the  
S:lhnl r.c;:ion) t o  ck!velop i t s  otm j . 1 . 1 ~  t i t u t i o n : ~ l  capab i l i ty  t o  maintain 
r,w*voj.l.l.anse nnd coj~t;rol. i t s  crop pcsts." AFR/C'iTri prcparod a Project 
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Ident i f ica t ion D o c m n t  (PID) f o r  a regional  p ro jec t  proposal. The PID 
waa t r a n s d t t c d  t o  six Sahel bountries, tht Cameroon, and the  other 
m J o r  donors on January 13, 1975. .All f i e l d  posts  responded with 
affirmative nnd enthusias t ic  r ep l i e s  f o r  such a project  i n  t h o i r  re- 
spective countries,  and Kith t he i r  host  Governmontsl conourronces, and 
requcsted t o  bo included i n  the f i n a l  project  design. On the  bosia of 
these  f i e l d  responses, Africa Bureau prcparod a Project  Review Paper 
(HIP). The PRP was approved by Assistant Admhistrator  f o r  Africa on 
March 4, 1975, with the  proviso t ha t  a Design Team bo sent  t o  a l l  sevon 
possible p a r t i c i p a t h g  counbries t o  co l l e c t  da ta  necessary t o  proceed 
t o  the  f i n a l  s tage of p r epa rhg  a Project  Faper. The Design Team corn 
ploted i ts  f i e l d  t r i p  and f ina l i zed  the  attached Project  Paper (PP) in 
l a t e  May 1975. 

The proposed grant f o r  t h i s  project  will provide financing 
f o r  the  f oll.ot!hg Mie r r e l a t ed  components : 

1. Thc strengthening OI* establishment of National Plant  Protection W t s  
in IQuritania, Senegal, Chad and Camoroon with a m b U e  f i o l d  service 
capable of conducting demonstrations and combating l o c a l  pes t  in- 
fes ta t ions ;  

2. Training a crop protect ion cadre t o  be capable of t r a i n ing  other per- 
sonnel and farincrs i n  the  p r ac t i c a l  applicat ion of pes t  management 
tcchnolugy; and 

3. Creating a clom~stic capacity t o  share and u t i l i z e  regional  and in te r -  
nation'd r c  seavch r c s u l t s  , techniques, and po l ic ies  r e l a t i ng  t o  crop 
protection c c t i v i t i c s ,  

Tile project  j.s now programed t o  cover dn initial four years 
a t  a cos t  t o  A I D  of $3,1s0,000. One n i l l i o n  one hunched thousand do l la r s  
rcc~ui~~c:d f o r  the f ? . r s t  y e a r  of opellat-ion w i l l  be obligated against  the  
special. clrougllt approh~in t ion  i n  order t o  i n i t i a t e  the  project  immediately 
so as  t o  hsiie n subs tan t ia l  inpact  on the next crop year. Thereafter t h e  
pro j cc t  r.;ou'lcl L c ~ o l i ~  p a r t  of our regular  dcveloprnerit ass is tance  program 
t o  the ;ahel, and approxi .n~te ly  $2,059,000 in FAA Scction 103 funds k r i l l  
be providcrl f o r  thr! rc~lr~ini t lg  t h e  ycars of thb  f i rs t  phase of this 
pro joc:i;. Pricjlq .to t h  obli~(a.Lion of these addition21 funds, an in-depth 
ev:il.~r:i.t;ion, and, i f  nececr;:l.ry, a rcv3.e~ and revis ion of the  Pro jccL Paper, 
1 1 1 )   id . Fleior t o  exccu-Lion of country p ro jec t  agreements, AID 
cn;;i~~~.i.!r:: w i l l  rcvicw const r l~ct ion cost  estimates so as t o  r e f l e c t  in 
the  pro;jec.L nl;~~cc~ricirt:: a t ~ p  inflotj.o:lay pressures o r  o ther  p r ice  f a c to r s  
trhicli ~xi;;ht rn izc  co:: L e:: l;.im,~tcs. The Fro jcc t  I*!,mager w i l l  118 s ta t ioned 
in U31:nrJ Scneg;tl, but, t~i:I.l r,c?r8vice t h c  e n t i r e  pro jcc t .  A l l  funds H i l l  
1x2 n l lo t t cd  t o  thc  Regj.onal Dcvcl3p:nnlit QfPicer i n  Dakar and wlll be 
nccol~~ll;cd f o r  by thc  1legion:~l Cont;roller in Llokar on behalf of tho t o t a l  
pro jcci;. 
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The p a r t i c i p a t i n g  coun t r i e s  wfll provide aadatanca to 
this psojwt through budgetary eupport of e i t h e r  t h e i r  r e spec t ive  crop 
pro tec t ion  units o r  t h e i r  F l in i s t r ies  of A ~ r i c u l t u r c .  A I D  wFll f inance 
the aenricea o f  th ree  t e c h n i c a l  advisers (c rop  p ro t ec t ion  c r p e c i n l i ~ t a ) ,  
who w i l l  bo sc l ec tod  on t h e  c r i t o r i o  of "crop protection s p e c i a l i s t s "  
r a t h e r  than  on tho  mru l i n i t c d  c r i t e r i a  of t l e n t o m o l o ~ l t  as hod been 
s t a t e d  i n  t h e  P ro j ec t  Papor; *wd one p l m t  pro tec t ion  t r a i n i n g  o f f i c e r ,  
through o PASA ar rangerant  r d t h  USDA. AID Kill dloo p r o d &  a d i rec t -  
hire Projec t  Manager, and supporting s t a f f .  Ponco Corps w i l l  bo asked 
t o  provido voluntcers  t o  this p ro j ec t  nhoro possible. 

Under this p r o j o c t  t h e  P ro j ec t  Manger  r U  a s s i s t  i n  t h e  
organizing of an i n t e r l i n k i n g  network focusing on bo th  f i e l d  and storage 
problems of  p e s t  cont ro l .  He r r U  b~ respons ib le  f o r  c o l l e c t i n g  and 
disseminat ing previous and cu r ren t  research  r e s u l t s  t o  p a r t i c i p a t i n g  
countrie:;. Following t h e  recomnendation of t he  P r o j e c t  Committee, tho  
P ro jec t  Manager and t h e  Country P ro j cc t  Of f i ce r s  \Jill be e s p e c i a l l y  
cognizant of tk n e c e s s i t y  t o  include women p a r t i c i p a n t s  i n  a l l  phases 
of proJec t  a c t i v i t i e s .  This  was includcd i n  t h e  P ro j ec t  Papor, b u t  t h e  
C o d t t c e  wishes t h i s  s t r e s s e d  f o r  app ro -~a l  of t h e  p ro j ec t .  Training 
programs a t  a l l  l e v e l s  \ r i l l  5e c o ~ l t i n u a l l y  monitored f o r  a f f i rma t ive  
a c t i o n  i n  c r e a t i n g  oppor tun i t i e s  and subsequent placement of  wonen. 

The Crop Pro tec t ion  p r o j e c t  clearly meets t h e  new c r i t e r i a  
of t hc  Foreign Assis tance Act by d i r e c t i n g  a s s i s t ance  t o  t h e  poorest  and 
l e a s t  f o r t u n a t e  of thz develo2ing s o c i e t i e s ,  while concurren t ly  augmenting 
t h e  p roduc t io~ l  of food i n  this c r i t i c a l l y  d e f i c i t  area.  Furthermore, t h e  
d i s t r i b u t i o n  of  p r o j e c t  b e n e f i t s  i s  e s p e c i a l l y  designed f o r  acc rua l  t o  
t h e  r u r a l  poor subsisLence-farm f m t . l y  units. 

In  adrlit,ion t o  t h e  above, t h e  fol lowing c r i t e r i a  were used 
in appra is ing  this p r o j e c t  proposd.: 

( n )  hn adca i~otc  i n ~ t : ~ F t ~ ~ t i o n a l  framclrork 
'I\llc nlajol- tiu.us t, of' a c t iv iC ies  t o  be undertaken i n  t h i s  p r o j e c t  will 

be through the  Crop Froteccion Units o r  tile a g r i c u l t ~ ~ r ~ i l  s e rv i ces  of t h e  
r c spcc t ivc  p a r t i c i ~ a L i n g  co~mt~ : i e s .  Thc proecnt  o r ~ a m i z a t i o n a l  s t r u c t u r e  
i n  each country 1 r i 1 l .  bz s u ' o s t a ~ ~ t i ~ z l l y  improvcd.and s trengthened by thc  
tcchtdca l  ansis1;nncc providcd by AD, and s u f f i c i e n t  coopcrat ive,  marketing, 

oth(:r pub l i c  lin!:ages e,uist t r i th in  each country t o  f a c i l i t a t e  the  
nocesscaly r\l.ir;~uncnt of ob jec t ives  and h p l e m ~ n t a t i o n  coordination. 

( b )  Toc l~n ic i~1  SOIUIL~ICTS --.- 
I\-j;(,-dly s tudy  l.Jrrs c o q l c t e d  by t h e  D c s i ~  Tern  cluring March-April 

1975. Thc C;echnic,il oa:~~~)uncnta uf tho  p r o j e c t  a r e  of  minimal sophis t i -  
cut3.011, i ~ n t i  nppeclr t o  bc i * e , U s t i c  f o r  t h c  t a r g e t  s o c i a l / e n v i r o m n t i L  
~ c t t i n l : .  
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(o  ) Cor:iorii t:r n r o c r i r c ~ r ~ ~  
It i t ;  our vi-icrr ti12: cozn1icult:o with 1iorr~1 AI!) ~tx'ocurc;nent p l i c i e a ,  

i . o . ,  restriction of ~ rocu rc r . cn t  t o  U.!;. aoarcu2, \::)ulti, in tlra c h c ~  
~ ~ ; L ~ C C S  of thi:; p r o j c c  t ,  c ~ n u t i t ~ i t o  3 :rpriou:; r t ? s t r i c t i o r i  a t : d n s t  pro- 
v id ing  t:rnaly nnrl bc r i c f i c i i l  r\ssis??~zrlcc: t o  the ~xc;,lt? of the Sal,el region. 
Sect ion  639~(b) of tlic: I.'orcigrl A:ir,ist,mcct Act of  1901, as a.wndeci, \dl ich 
i s  the couzcc of f ndr, f o r  the k l i t l n l  ;rc.;lr 31' o!)t*~"itiorl f o r  t h i s  p ro j ec t ,  
oxprossly provides t h z t  a ~ s i s t n n c c  t o  tllc clroa;;ht-s t r ickun n:ltlons o f  
Afr ica  m y  be provirlcd "notwlthstrulding my.. . r c ~ ~ t r i c t i o n  cont 'dncd in 
t h i s  o r  any o the r  Act . I 1  

The s i t u a t i o n  in t h e  p a r t i c i p a t i n g  coun t r i e s  j ) , ~ c i l l c l ~  t h a t  i n  t he  
o the r  Sahel  S t a t e s :  r d t h  co.mod;ity Imports c tnt i rely from F1-ance nnd t h e  
o the r  EEC coun t r i e s ,  U.S. equipnent and comnodities cannot bo sorvicod 
o r  r epa i r ed  in t h e  event of breakdown. Sp;lro p a r t s  a r e  not  avni lablo,  
2nd Africans a r e  not  t r a i n e d  in the mdn tcnmco  of U.S. equipr r~nt .  Audlta 
and inspec t ions  of AID p r o j e c t s  in this a rea  which have included tho  
provis ion  of l a r g o  amounts of U.S. equipmnt  hnvc been sharp ly  c r i t i c a l  
of t h e  d i f f i c u l t i e s  of h o s t  Governments in mdntai:lm this oquipmcnt 
a f t e r  p r o j e c t  phase-out. An add i t i ona l  f a c t o r  t o  be considered Ff pro- 
curement were t o  be r e s t r i c t e d  t o  t h e  U.S. i s  t h e  load  time of up t o  
one year  f o r  t h e  d e l i v e r y  of commodity orders  r equ i r ed  during tho  f b e t  
year ,  and valued a t  approximately $380,000. 

In add i t i on ,  on t h e  b a s i s  of t h e  above circumstances,  c o m d i t y  
procurement from Geographic Code 935 (Spec ia l  F'rce World) i s  roqucsted 
f o r  t h e  l i f e  of this p r o j e c t ,  r ega rd l e s s  of funding somece (Soe Annox 0, 
Commodity Procurement Source W2,iver). Nevertheless,  an attempt will be 
made p r i o r  t o  p r o j e c t  inplementat ion t o  maximize t o  t h e  ex t en t  f e a s i b l e  
U.S. source and o r i g i n  procurement. A r e c a p i t u l a t i o n  of  U.S. i n p u t s  
i s  found in P a r t s  IV and VI, and Annex G, Commodity Procurement Waiver 
Statement. Your approval  of this p r o j e c t  w i l l  c o n s t i t u t e  approval of 
t h e  waiver as s e t  f o r t h  in  Annex G. 



This prolject has been reviewed and cleared by a l l  of t he  
concerned AID off ices  and has t h e  approval of the  AFR Executive C o d t t e e  
f o r  Rolject Review (ECPR). Section 11 3 of the Foreign Assistance and 
Related Programs Appropriations Act of 197s does not require Congressional 
Notification pr ior  t o  Agency authorization of the use of FAA Section 639~(b )  
funds. With respect t o  meeting t he  Section 113 no t i f i ca t ion  requiremente 
f o r  the  FAA Section 103-funded por t ion of the project ,  such not ice  i s  in- 
cluded in t h e  FY 76 Congressional Presentation. Section 110(a) does not  
apply t o  funds made avai lable  under Section 6 3 9 ( ~ )  (b) of t he  FAA, and 
s ince  this i s  a regional prolject, Sect:loil 1 1 0 ( ~ )  of the  FAA is  not appli- 
cable t o  t h e  Section 103-funded pos+..;cn of t he  project.  

Recommendation: It i s  recommended t h a t  you approve t h e  at tached Project  
kaper. f o r  Sahel Food Crop Protection:, 

Approved: 
(PP wes signed by J.E.Murphy 6/28/75) 

Date : 
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P ro jec t  Pager 
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