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PREFACE 

A series of severe droughts in the late 1960's and early 1970's greatly reduced 
agricultural production in the Sahelian countries of west Africa. The human suffering 
during that time led to  an international focus on the region in terms of food aid and 
development assistance. 

The U.S. Agency for International Development (USAID) was aware of the 
contribution of fertilizers to  food production and the limited fertilizer use in this region. 
Thus, USAID requested the International Fertilizer Development Center t o  determine 
the current capacity and potential of the Sahelian region to  produce, market, and use 
fertilizers. This series of documents is a result of that assessment. Published and 
unpublished literature was obtained in each country and from international development 
agencies. Field level i n t e ~ e w s  were also conducted. 

Principal team members were Ray B. Diamond (team leader), Donald R. Waggoner, 
and Kharn Thanh Pham from IFDC along with Hans Braun on loan from FAO. Many 
other members of the IFDC staff contributed greatly to  the report. Bernard Raistrick 
(consultant from the United Kingdom) and Travis P. Hignett (consultant from the 
United States) assisted in preliminary collection and analysis of data before the field 
visits. Josiah Royce (USAID, REDSOIWA) assisted in data gathering during field visits. 
Appreciation is expressed to representatives of national agencies, USAID, and other 
international organizations for assistance. 
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ABBREVIATIONS USED IN THIS REPORT 
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N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nitrogen B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Boron 
P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Phosphorus B203 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Borate 
P205 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Phosphate Ca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calcium 
K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Potassium S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sulfur 
K 2 0 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Potash 

Fertilizer Formula-% of N-P205-K20 by Weight 

AS . . . . . . . . . . . . . . . . . .  .Ammonium Sulfate (2 1-0-0) PR . . . . . . . . . . . . . . . . . . . . . . . . . .  .Phosphate Rock 
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KCl. . . . . . . . . . . . . . . . . .  .Potassium Chloride (0-0-60) Urea . . . . . . . . . . . . . . . . . . . . .  Urea (45-0-0 t o  46-0-0) 
KS . . . . . . . . . . . . . . . . . . .  .Potassium Sulfate (0-0-50) 

MEASURES 

ha. . . . . . . . . . . . . . . . . . . . . . . . .  hectare (2.47 acres) mm. . . . . . . . . . . . . . . . .  millimeter (1 inch = 25.4 mm) 
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GOVERNMENTAL AND INTERNATIONAL AGENCIES 

BNDS . . . . . . . . .  National Development Bank of Senegal 
CER . . . . . . . . . . . . . . . . . . . .  Rural Extension Centers 
CFDT . . . . . . . . .  .French Textile Development Company 
CIDA . . .  Canadian International Development Association 
CNRA. . . . . . . . . .  .National Agronomic Research Center 
CSS . . . . . . . . . . . . . . . . .  Senegalese Sugar Corporation 
FAC . . . . . . . . . . . . . . . . . . .  Development Aid Agency 

of the French Government 
FA0 . . . . . . . . . . . .  .Food and Agricultural Organization 
FED . . . . . . . . . . . . . . . . .  European Development Fund 
FERTISEN . . . . . . .  Ajoint N-REN-Senegalese enterprise 
GOS . . . . . . . . . . . . . . . . . . . . .  Government of Senegal 
lBRD . . . . . . . . . . . . . . . . . . . .  .International Bank for 

Reconstruction and Development 
IRAT . . . . . . .  Research Institute for Tropical Agronomy 
IRCT . . .  Research Institute for Cotton and Textile Fibers 
IRHO . . . . . . . . .  kesearch Institute for Oil and Oil Crops 
ISRA . . . . . . .  .Senegalese Agricultural Research Institute 
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and Assistance for Development 
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Agricultural Development Project 

PRS . . . . . . . . . . . . .  One of four organizations involved 
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SAED . . . . . . . . . .  Society for Development of the Delta 
SIES. . . . . . . . . . .  Industrial Fertilizer Society of Senegal 
SODAGRI . . . . . . . . . . . . . .  Society for Agricultural and 

Industrial Development of Senegal 
SODEFITEX . . Society for Development of Textile Fibers 
SODEVA. . . . . . . . . . . . . .  Society for Development and 

Promotion of Agriculture 
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Fertilizer and Chemical Products 
STN . . . . . . . . . . . . . . . . . . .  .Society of the New Land 
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UNDP . . . . . . . . . .  United Nations Development Program 
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MAURITANIA 

ATLANTIC OCEAN 

GUINEA BISSAU 

GUINEA 

SUMMARY OF FINDINGS 

1. The s e r i e s  of d r o u g h t s  i n  t h e  
l a t e  1 9 6 0 ' s  and e a r l y  1 9 7 0 ' s  
d r a s t i c a l l y  reduced c e r e a l  
p roduc t  i o n  i n  Senega l .  C e r e a l  
i m p o r t s  r eached  570,000 m t  i n  
1974 ;  r i c e  accounted f o r  40% o f  
t o t a l  c e r e a l  impor t s .  

2 .  Average c e r e a l  demand i s  pro- 
j e c t e d  t o  i n c r e a s e  by 24,000 
mt /yea r  between 1975 and 1980 and 
28,000 r n t / ~ e a r  between 1980 and 
1985. I n c r e a s e d  urban demand 
w i l l  accoun t  f o r  abou t  46% o f  t h e  
i n c r e a s e  t o  1980 and 50% t o  1985. 

3 .  P o t e n t i a l  c e r e a l  d e f i c i t  (pro-  
j e c t e d  demand minus 1974 produc- 
t i o n )  c o u l d  r e a c h  500,000 m t  i n  
1980 and 690,000 m t  i n  1985 i f  
p r o d u c t i o n  is n o t  i n c r e a s e d .  

4 .  Agronomic r e s e a r c h  shows con- 
s i s t e n t  c e r e a l  r e s p o n s e s  t o  N and 

P  and r e s p o n s e s  t o  K under  
c o n t i n u o u s  i n t e n s i v e  c u l t i v a t i o n .  

5. Agronomic work on  f a r m e r s '  f i e l d s  
i s  l i m i t e d  and more is needed.  
It a p p e a r s  t h a t  on-farm f e r t i l -  
i z a t i o n  w i t h  N and P g i v e s  a  
c e r e a l  r e sponse  of 7-15 kg of 
g r a i n  pe r  kg of  n u t r i e n t .  At 
1976 farmer  p r i c e s ,  t h i s  g i v e s  a  
r e t u r n  of  5-10 t imes  t h e  i n v e s t -  
ment i n  f e r t i l i z e r .  

6. Even though n u t r i e n t  concen t ra -  
t i o n  v a r i e s  from 28-53%, t h e  
farmer  p r i c e  f o r  f e r t i l i z e r  
( d o m e s t i c a l l y  produced) i s  
c o n s t a n t ,  r e s u l t i n g  i n  a  wide 
d i s c r e p a n c y  i n  t h e  farmer  c o s t  
f o r  f e r t i l i z e r  n u t r i e n t s .  

7.  Cons ide r ing  t h e  l e a s t - c o s t  form 
o f  f e r t i l i z e r  n u t r i e n t s  a t  
t h e  farm, t h e  c o s t  of a  kg of 



n u t r i e n t  approx imate ly  e q u a l s  t h e  
p r i c e  of  a  kg of  sorghum o r  
m i l l e t .  

8.  Es t imated f e r t i l i z e r  n u t r i e n t  
consumption i n  1976 was abou t  
50,000 m t  and p r o j e c t e d  t o  r e a c h  
a b o u t  78,000 and 114,000 m t  i n  
1980 and 1985, r e s p e c t i v e l y  

9. Two l a r g e  d e p o s i t s  of phosphate  
r o c k  (PR) a t  T h i e s  and Ta iba  a r e  
a l r e a d y  i n  p r o d u c t i o n  and supply  
t h e  domes t i c  market  as w e l l  a s  
e x p o r t s .  No o t h e r  p o t e n t i a l  
f e r t i l i z e r  raw m a t e r i a l s  a r e  
known t o  e x i s t  i n  Senega l  e x c e p t  
some rumors t h a t  s u l f u r  a n d / o r  
p o t a s h  have been d i s c o v e r e d  
d u r i n g  o f f s h o r e  d r i l l i n g  opera- 
t i o n s  f o r  pet roleum.  

1 0 .  Senega l  produces  a l l  phosphor ic  
a c i d ,  t r i p l e  superphospha te  

(TSP), d i a m o n i u m  phosphate  
(DAP), and NPK f e r t i l i z e r s  f o r  
domest ic  consumption and e x p o r t s  
s m a l l  q u a n t i t i e s .  Imported 
ammonia is  used f o r  t h e  DAP and 
NPK f e r t i l i z e r s .  P l a n s  a r e  
deve lop ing  f o r  a d d i t i o n a l  phos- 
p h a t e  and NPK f e r t i l i z e r  c a p a c i t y  
and beg inn ing  N p r o d u c t  i o n .  

11. Some f e r t i l i z e r  g r a d e s  produced 
a r e  low a n a l y s i s ,  which r e s u l t  i n  
h i g h e r  c o s t  of  d e l i v e r e d  n u t r i -  
e n t s  because  o f  g r e a t e r  f r e i g h t  
and hand1 i n g  c o s t  . 

1 2 .  The t r a n s p o r t a t i o n  network 
a p p e a r s  adequa te  f o r  moving 
i n c r e a s e d  q u a n t i t i e s  of  f e r t i l -  
i z e r  t o  t h e  more popu la ted  a r e a s  
i n  t h e  n e a r  f u t u r e  i f  a d e q u a t e  
maintenance is  performed. But 
improved o r  new r o a d s  a r e  l i k e l y  
needed i n  new p r o d u c t i o n  a r e a s .  

RECOMMENDATIONS 

1. I n i t i a t e  a  s t u d y  of t h e  e f f e c t  of 
p u b l i c  p o l i c i e s  f o r  p r i c e  s t a b i -  
l i z a t i o n  and e q u a l i z a t i o n  f o r  
a g r i c u l t u r a l  i n p u t s  and c r o p s  on 
r e g i o n a l  and n a t i o n a l  economies. 

Begin a  c o n c e n t r a t e d  s o i l  f e r -  
t i l i t y  p r o j e c t  i n  l i a i s o n  w i t h  
c u r r e n t  r e s e a r c h  and e x t e n s i o n  
groups  and c r o p  p r o d u c t i o n  
p r o j e c t s  des igned  t o  o b t a i n  
r e l e v a n t  i n f o r m a t i o n  f o r  c r o p  
r e s p o n s e  t o  f e r t i l i z e r  n u t r i e n t s  
i n c l u d i n g  PR on smal l -  and 
medium-sized farms.  T h i s  p r o j  e c t  
i s  needed i n  t h e  Casamance and 
E a s t e r n  Senega l  r e g i o n s  a s  c r o p  
p r o d u c t i o n  and i n t e g r a t e d  a g r i -  
c u l t u r a l  development p r o j e c t s  a r e  
expanded. 

3 .  Reeva lua te  t h e  agronomics  and 
economics of  expanding t h e  u s e  o f  
PR f o r  d i r e c t  a p p l i c a t i o n .  
S e v e r a l  wel l -des igned P r a t e  
exper iments  should  be conducted 
on fa rms  t o  d e t e r m i n e  t h e  r e l a -  
t i v e  e f f i c i e n c y  of PR i n  compari- 
s o n  w i t h  s o l u b l e  P  s o u r c e s .  

4. E v a l u a t e  t h e  p o s s i b i l i t y  of 
e l i m i n a t i n g  t h e  manufac tu r ing  o f  
low-ana lys i s  f e r t i l i z e r s  and 
s u b s t i t u t e  h i g h - a n a l y s i s  
p r o d u c t s .  

5.  Study t h e  a d a p t a b i l i t y  of a  few 
h i g h  a n a l y s i s  g r a d e s  o f  f e r t i l -  
i z e r  t o  meet t h e  t o t a l  c r o p  
p r o d u c t i o n  needs  and a t t e m p t  t o  
e l i m i n a t e  t h e  wide d i s c r e p a n c y  of 
n u t r i e n t  c o s t  t o  f a r m e r s  caused 
by t h e  range  i n  a n a l y s i s .  



INTRODUCTION 

Senega l ,  l o c a t e d  on t h e  west  
c o a s t  of A f r i c a  between 12"  and 17" 
wes t  l o n g i t u d e  and 12"  and 17"  n o r t h  
l a t i t u d e ,  i s  A f r i c a ' s  most w e s t e r l y  
c o u n t r y  and c o v e r s  a n  a r e a  of 196,700 
km2 (76,000 mi2) . It is  bordered on 
t h e  n o r t h  by Maur i t an ia ;  on t h e  e a s t  
by Mali; and on t h e  s o u t h  by Guinea 
(Bissau)  and t h e  Republ ic  of Guinea. 

The Republ ic  of Gambia, a  smal l  
s t a t e  whose b o r d e r s  correspond t o  t h e  
v a l l e y  of t h e  nav igab le  Gambia River ,  
forms a  semienclave ex tend ing  i n t o  
Senegal .  

P h y s i c a l  C h a r a c t e r i s t i c s  

S e n e g a l ' s  topography is  r e l a -  
t i v e l y  f l a t  excep t  f o r  t h e  e a s t e r n  
b o r d e r l a n d s .  There  a r e  f o u r  p r i n c i p a l  
r i v e r s  f lowing from e a s t  t o  west:  
t h e y  a r e  t h e  Senega l  River  i n  t h e  
n o r t h ,  t h e  Gambia and Saloum R i v e r s  i n  

t h e  middle ,  and Casamance River  i n  t h e  
s o u t h .  

The c o u n t r y  i s  s i t u a t e d  on t h e  
w e s t e r n  edge of t h e  Sudanese c l i m a t i c  
zone. The c l i m a t e  v a r i e s  wide ly .  
Average annua l  t empera tu res  range 
between 18" and 31°C. The c o a s t  i s  
r e l a t i v e l y  c o o l .  Temperatures and the  
l e n g t h  of t h e  r a i n y  s e a s o n  i n c r e a s e  
moving i n l a n d .  Mean annua l  r a i n f a l l  
r anges  from 300 mm i n  t h e  n o r t h  t o  
abou t  1500 mm i n  t h e  sou th .  Most o f  
t h e  l a n d  is f l a t ,  open savannah, and 
g e t s  no r a i n  a t  a l l  f o r  8  months of 
t h e  year .  However, d u r i n g  t h e  4 
months of r a i n ,  downpours f i l l  swamps 
and f lood  c r o p s .  

N a t u r a l  v e g e t a t i o n  ranges  from 
S a h e l  savannah i n  t h e  n o r t h  t o  Sudan 
savannah i n  t h e  s o u t h - c e n t r a l  r e g i o n  
t o  Guinea savannah where o i l  palm is 
common i n  t h e  s o u t h e r n  Casamance 
a r e a .  
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The main a g r i c u l t u r a l  s o i l s  of 
Senegal  a r e  f e r r u g i n o u s  t r o p i c a l  
s o i l s .  These s o i l s  a r e  predominant i n  
t h e  c e n t r a l  and s o u t h e r n  peanut 
b a s i n s  and middle  Casamance. Dominant 
s o i l s  i n  e a s t e r n  Senegal  a r e  sha l low 
o v e r  a  f e r r u g i n o u s  c r u s t .  Deep 
f e r r u g i n o u s  s o i l s  s u i t a b l e  f o r  crop- 
p i n g  a r e  found i n  v a l l e y s .  S o i l s  a r e  
more weathered and l e s s  c o a r s e  tex- 
t u r e d  i n  t h e  s o u t h e r n  a r e a s .  S o i l s  i n  
w e s t e r n  o r  lower Casamance a r e  f e r r a l -  
l i t i c .  Semiar id  brown s o i l s  a r e  found 
i n  t h e  n o r t h e r n  peanut b a s i n .  

P o l i t i c a l  C h a r a c t e r i s t i c s  

Senegal i s  a  r e p u b l i c  and h a s  a  
c i v i l i a n  government. The c h i e f  
e x e c u t i v e  i s  t h e  P r e s i d e n t ,  who has  
t h e  power t o  d e f i n e  n a t i o n a l  p o l i c y ,  
c o n t r o l  f o r e i g n  a f f a i r s  and n a t i o n a l  
d e f e n s e .  A Prime M i n i s t e r  and Cabine t  
a s s i s t  and a d v i s e  t h e  P r e s i d e n t .  The 
N a t i o n a l  L e g i s l a t u r e  h a s  t h e  respon- 
s i b i l i t y  of p a s s i n g  t h e  n a t i o n a l  
budge t .  Both t h e  l e g i s l a t u r e  and t h e  
P r e s i d e n t  a r e  e l e c t e d  t o  5-year terms.  

I n  Senega l ,  t h e  Union 
P r o g r e s s i s t e  S e n e g a l a i s e  (UPS) h a s  
dominated p o l i t i c a l  d e c i s i o n  making 
s i n c e  i t s  i n c e p t i o n  i n  1948. Senegal 
h a s  i n  r e c e n t  y e a r s  encouraged oppo- 
s i t i o n  p a r t i e s ,  and s e v e r a l  have now 
been formed. Leopold Senghor has  
s e r v e d  a s  P r e s i d e n t  of Senegal  and 
S e c r e t a r y  Genera l  of t h e  UPS s i n c e  
independence i n  1960. 

C u l t u r a l  C h a r a c t e r i s t i c s  

C u l t u r a l l y ,  Senegal  l i e s  w i t h i n  a  
sub-Saharan r e g i o n  known a s  t h e  
"Fragmentat ion B e l t  . ' I  Wi thin  t h i s  
r e g i o n ,  s t r e t c h i n g  from Senegal  on t h e  
wes t  t o  Kenya and E t h i o p i a  on t h e  
e a s t ,  a wide d i v e r s i t y  of c u l t u r e  
groupings  c a n  be  i d e n t i f i e d .  There  
a r e  f i v e  g e n e r a l  c u l t u r e  groups  i n  
Senegal:  Wolof ( 3 7 % ) ;  Fulani-TuKulor 
(24%);  S e r e r  (16%);  Dio la  ( 9 % ) ;  and 
Mande (7%) ( 1 ) .  The p r i n c i p a l  l i v e l i -  
hoods of t h e  Wolof and Fulani-TuKulor 

groups  a r e  farming and mixed 
fa rming lherd ing .  

Although French is  t h e  o f f i c i a l  
language,  t h e  A f r i c a n  l anguages  of 
Wolof, P o u l a r ,  and S e r e r  a r e  commonly 
spoken. E igh ty  p e r c e n t  o f  t h e  popula- 
t i o n  i s  Moslem; t h e  remainder  is  
C h r i s t i a n  o r  a n i m i s t .  

Economic C h a r a c t e r i s t i c s  

A g r i c u l t u r e  i s  t h e  key t o  t h e  
economy of Senega l .  About 70% of t h e  
p o p u l a t i o n  i s  engaged i n  farming and 
l i v e s t o c k  p roduc t ion .  T h i s  s e c t o r  
c o n t r i b u t e s  abou t  30% t o  t h e  Gross 
Domestic Product  (GDP) . Peanuts ,  
m i l l e t ,  and sorghum a r e  t h e  main 
c r o p s .  M i l l e t  and sorghum a r e  grown 
i n  s u b s i s t e n c e  a g r i c u l t u r e  and peanu ts  
a r e  t h e  major e x p o r t  commodity. 

The r u r a l  market economy was hard 
h i t  i n  t h e  l a t e  1960 ' s  and e a r l y  
1 9 7 0 ' s  by a  d e c l i n e  i n  peanut  produc- 
t i o n ,  due t o  d rought ,  lower peanut  
p r i c e s ,  and t h e  i n t r o d u c t i o n  of a  new 
marke t ing  system ( t h e  r e s p o n s i b i l i t y  
f o r  buying t h e  e n t i r e  peanut  c r o p  was 
t h r u s t  upon a  s i n g l e  o r g a n i z a t i o n ) .  
Improved peanut p r i c e s  and s u f f i c i e n t  
r a i n f a l l  i n  1973, 1974, and 1975 have 
r e s u l t e d  i n  l a r g e r  peanut h a r v e s t s  and 
i n c r e a s e d  u s e  of f e r t i l i z e r  and o t h e r  
farm i n p u t s .  P r o d u c t i o n  o f  c e r e a l s  
h a s  a l s o  inc reased .  

Senegal  i s  moving toward in-  
c reased  i n d u s t r i a l i z a t i o n .  I n  1974, 
manufac tu r ing  c o n t r i b u t e d  a lmos t  20% 
t o  t h e  $ 1 . 1  b i l l i o n  GDP (2) .  Food 
p r o c e s s i n g  of peanu ts  i s  t h e  major 
i n d u s t r i a l  a c t i v i t y .  T h i s  i n d u s t r y  
c o n t r i b u t e d  30% t o  t h e  v a l u e  added by 
t h e  i n d u s t r i a l  s e c t o r  i n  1974 ( 3 ) .  
The second most impor tan t  i n d u s t r i a l  
a c t i v i t y  is  phosphate  mining and 
p r o c e s s i n g .  Phosphate e x p o r t s  were 
valued a t  n e a r l y  $100 m i l l i o n  i n  1974. 
The Government of Senegal  (GOS) 
reached a n  agreement i n  1975 w i t h  mine 
owners f o r  government t o  purchase  50% 
i n t e r e s t  i n  t h e  mines.  



O u t s i d e  of t h e  two major indus-  
t r i e s  d e s c r i b e d  above,  manufactur ing 
a c t i v i t i e s  a r e  c a r r i e d  o n  by s m a l l  
p l a n t s  p r o c e s s i n g  imported m a t e r i a l s  
f o r  l o c a l  consumption.  

The s e r v i c e s  s e c t o r  a c c o u n t s  f o r  
50% of t h e  n a t i o n a l  p roduc t  ( 3 ) .  T h i s  
s e c t o r  i s  d u a l i s t i c  w i t h  a  few l a r g e  
c e n t r a l i z e d  e n t e r p r i s e s  and many s m a l l  
e n t e r p r i s e s  l o c a t e d  throughout  t h e  
c o u n t r y .  I n  r e c e n t  y e a r s ,  t o u r i s m  h a s  
b rough t  f o r e i g n  exchange and employ- 
ment and h a s  been t h e  most dynamic 
p a r t  of  t h e  s e r v i c e s  s e c t o r .  

S e n e g a l ' s  t r a d e  d e f i c i t  h a s  
i n c r e a s e d  from $89 m i l l i o n  i n  1970 t o  
$142 m i l l i o n  i n  1974 ( 4 ) .  During t h i s  
p e r i o d ,  n e t  t r a d e  i n  a g r i c u l t u r a l  
p r o d u c t s  changed from a  n e t  e x p o r t  of 
$21 m i l l i o n  t o  a  n e t  import  of $66 
m i l l i o n  ( 5 ) .  The t r a d e  d e f i c i t  
s i t u a t i o n  i s  n o t  l i k e l y  t o  improve i n  
t h e  s h o r t  run  because  of t h e  r e l a -  
t i v e l y  i n e l a s t i c  p r i c e s  of e x p o r t  
p r o d u c t s  and t h e  p r o b a b l e  i n c r e a s e  ( i n  
b o t h  p r i c e  and volume) of  c a p i t a l  
goods impor t s .  

The a g r i c u l t u r a l  r ecovery  d u r i n g  
1974 and 1975 h a s  improved t h e  
economic s i t u a t i o n  i n  Senega l .  T h i s  
r ecovery  i s  p r i m a r i l y  due  t o  f a v o r a b l e  
weather  c o n d i t i o n s  and i n t e n s i f i e d  
inves tment  i n  a g r i c u l t u r e .  New 
inves tment  h a s  been aimed a t  r e d u c i n g  
food c r o p  i m p o r t s  by i n c r e a s i n g  
domes t i c  c r o p  p roduc t  i o n  v i a  g r e a t e r  
u s e  of a g r i c u l t u r a l  i n p u t s  i n  t h e  
c u l t i v a t i o n  of  such c r o p s  a s  m i l l e t ,  
sorghum, r i c e ,  and sugar .  These 
e f f o r t s  r e s u l t e d  i n  a n  e s t i m a t e d  5% 
i n c r e a s e  i n  r e a l  o u t p u t  pe r  c a p i t a  i n  
food c r o p s  i n  1974 and 1975 ( 3 ) .  

F u t u r e  economic development i n  
Senegal  is a i d e d  by a  $1.4 b i l l i o n  
Development P l a n ,  of  which 27.3% is  
a l l o c a t e d  t o  t h e  s e r v i c e s  s e c t o r  
( t r a n s p o r t  i n f r a s t r u c t u r e ,  communi- 
c a t i o n s ,  e t c . ) ;  26 .7% i s  earmarked f o r  
development o f  s o c i a l  s e r v i c e s  (hous- 
i n g ,  water  r e s o u r c e s ,  h e a l t h ,  e t c . ) ;  
and 23.3% i s  d i r e c t e d  t o  r u r a l  deve l -  
opment ( a g r i c u l t u r e ,  l i v e s t o c k ,  f i s h -  
i n g ,  e t c . )  ( 3 ) .  

POPULATION AND FOOD NEEDS 

P o p u l a t i o n  

S e n e g a l ' s  p o p u l a t i o n  i n  1975 was 
e s t i m a t e d  t o  be 4 .45 m i l l i o n  ( t a b l e  1 )  
w i t h  a n  e s t i m a t e d  n e t  annua l  growth 
r a t e  of  2 .5%/year .  A new census  was 
t a k e n  i n  December 1975 b u t  r e s u l t s  
were  n o t  a v a i l a b l e  a t  t h e  t ime  t h i s  
r e p o r t  was w r i t t e n .  FA0 e s t i m a t e s  a  
p o p u l a t i o n  of 5 . 1  m i l l i o n  by 1980 and 
5 . 8  m i l l i o n  by 1985, w i t h  t h e  r u r a l  
s e c t o r  accoun t ing  f o r  71.6% i n  1975 
and 66.5% i n  1985 ( 4 ) .  I n  1970 a b o u t  
54% of  t h e  p o p u l a t i o n  was between t h e  
a g e s  of 1 5  and 64 ( t a b l e  2 ) .  

P o p u l a t i o n  i n  t h e  urban a r e a s  is  
i n c r e a s i n g  a t  a  r a t e  more t h a n  t w i c e  
t h a t  i n  r u r a l  a r e a s .  The economica l ly  
a c t i v e  p o p u l a t i o n  is  i n c r e a s i n g  more 
t h a n  f o u r  t i m e s  a s  f a s t  i n  u rban  a r e a s  
a s  i n  r u r a l  a r e a s  s i n c e  i t  is  m o s t l y  
t h e  young who a r e  m i g r a t i n g  t o  urban 
c e n t e r s .  

The e s t i m a t e d  p o p u l a t i o n  and 
d e n s i t y  by r e g i o n s  a r e  shown i n  t a b l e  
3 .  I n  1970, 50% of t h e  p o p u l a t i o n  was 
l o c a t e d  i n  t h e  peanut  b a s i n  (Regions 
of  D i o u r b e l ,  T h i e s ,  and Sine-Saloum). 



Table 1 .  Estimated Population and Growth Rates in Senegal (4) 

S e c t i o n  o f  
P o p u l a t i o n  1970 1975 1980  

T o t a l ,  1 , 0 0 0  p e r s o n s  3 , 9 2 5  4 ,452 5 , 0 8 6  
R u r a l ,  % of t o t a l  73.9 71 .6  69 .2  
Growth r a t e  p r e c e d i n g  5  y e a r s  

T o t a l ,  % / y e a r  - 2 . 5  2 .7  
R u r a l ,  % / y e a r  - 1 . 9  2 . 0  
Urban, % / y e a r  - 4.3  4 . 4  

Growth r a t e  o f  a c t i v e  p o p u l a t i o n  p r e c e e d i n g  5  y e a r s  
T o t a l ,  % / y e a r  - 2 . 8  2 . 0  
R u r a l ,  % / y e a r  - 1 . 0  1 . 0  
Urban, % / y e a r  - 4 . 5  4 . 6  

Table 2. Estimated Distribution of Population of Senegal by Age Groups, 1970 (6) 

Age Group, 
Y e a r s  

Under 4  
5-14 
15-39 
40-64 
Over 65 

P o p u l a t i o n ,  
1 ,000  

65 0  
980 

1 , 4 2 0  
64 0  
14  0  

P o p u l a t i o n  
% of  T o t a l  

1 7  
2 6  
37 
1 7  

3 

Table 3. Estimated Distribution of Population of Senegal by Region (6) 

Region 

Cap V e r t  
Casamance 
D i o u r b e l  
E a s t e r n  Senega l  
Senega l  R i v e r  
S i n e  Saloum 
Th ies 

P o p u l a t i o n ,  1 , 0 0 0  

1960  1970 

44 0  680 
530  610 
500 6  00 
1 5 0  220 
350 390 
730 810 
4 1  0  520 

D e n s i t y ,  no/kmL - 

1960 - 1970 

807 1 , 2 3 6  
1 9  2  2  
1 5  18 

3 4  
8 9  

3  0  34 
6  2 7 9  



Thies ,  t h e  c e n t r a l  ba s in ,  had t h e  
g r e a t e s t  p o p ~ l a t ~ o n  d e n s i t y  of t he  
r u r a l  r eg ions  w i th  79 inhabi tants /km2.  
Sine-Saloum ( sou th  bas in )  was nex t  
w i t h  34 persons/km2. Rese t t l ement  
p r o j e c t s  a r e  underway t o  encourage 
popu l a t i on  growth i n  e a s t e r n  Senegal  
and i n  Senegal  River  r eg ions .  

T o t a l  Food Requirements 

Food requirement  p r o j e c t  i o n s  a r e  
based on  FA0 d a t a  ( 4 ) .  Food r equ i r e -  
ments were p ro j ec t ed  through 1990 
u s ing  two methods. 

Estimated pe r  c a p i t a  food con- 
sumption i n  1970 and t he  (H) p ro jec -  
t i o n s  f o r  t h e  per iod  1975 t o  1990 a r e  
shown i n  t a b l e  4. Per c a p i t a  consump- 
t i o n  of sugar  and wheat a r e  p ro j ec t ed  
t o  i n c r e a s e  25% t o  34%, r e s p e c t i v e l y ,  
over  1970 l e v e l s  by 1990; f r u i t s ,  
v ege t ab l e s ,  and r i c e  by about  l o % ,  and 
meat and f i s h  by 18% and lo%,  respec-  
t i v e l y .  M i l l e t ,  sorghum, and s t a r c h y  
food pe r  c a p i t a  consumption should 
remain r e l a t i v e l y  c o n s t a n t .  

Estimated (L) and (H) p r o j e c t i o n s  
f o r  t o t a l  food requ i rements  t o  1990 
a r e  shown i n  t a b l e  5. T o t a l  demand, 
u s ing  (H) p r o j e c t i o n ,  f o r  m i l l e t 1  
sorghum i s  p r o j e c t e d  t o  i n c r e a s e  by 
32% i n  1980; 53% i n  1985; and 78% i n  
1990 over 1970 l e v e l s .  

Inc reased  requ i rements  f o r  major 
c e r e a l s  over 1975 requ i rements  a r e  
shown i n  t a b l e  6 .  The average annual  
i n c r e a s e  needed t o  meet food demand is  
24,000 mt lyear  between 1975 t o  1980; 
28,000 mt /year  between 1980 t o  1985; 
and 33,000 mt /year  between 1985 t o  
1990. 

One p r o j e c t i o n  (L) assumes t h a t  
average  p e r  c a p i t a  p r i v a t e  consumption 
l e v e l s  w i l l  remain cons t an t  and pro- 
j e c t s  consumption i n c r e a s e s  based on 
popu l a t i on  changes.  The o t h e r  p ro jec -  
t i o n  (H) i n c l u d e s  e l a s t i c i t y  of demand 
changes based upon a 1% annual  in- 
c r e a s e  i n  pe r  c a p i t a  food expend i t u r e s  
and consequent p r e f e r ence  changes i n  
food purchases .  Ne i t he r  p r o j e c t i o n ,  
however, d i f f e r s  much i n  magnitude 
from t h e  o the r .  

Table 4. Estimated Levels of Food Consumption for Senegal (4) 

Commodity 

M i l l e t 1  sorghum 
Rice 
Wheat 
hia i z e  
Po t a to  
Sweet p o t a t o  
Cassava 
Beanslpeas  
Vegetables  
Peanut 
Sugar 
F r u i t  
Meat 
F i s h  

a 
F igu re s  f o r  1970 a r e  e s t ima t ed  a c t u a l  consumption and o t h e r s  
a r e  based upon a n  e l a s t i c i t y  of demand. 



m Table 5. Estimated Food Requirements in Senegal, 1975-1990 (4) 

Commodity 

H i l l e t / s o r g h u m  
R i c e  
Wheat 
Maize 
P o t a t o  
Sweet p o t a t o  
Cassava 
Beans /peas  
V e g e t a b l e s  
Peanut  
Sugar  
F r u i t  
Meat 
F i s h  

a 
Es t ima ted  Food Requirement,  1 , 0 0 0  m t  

a 
L i s  based upon pe r  c a p i t a  consumption a t  e s t i m a t e d  l e v e l  of  1970 and H i s  p e r  c a p i t a  consumption based 
upon e l a s t i c i t y  of  demand. 

Table 6. Estimated Increased Requirements for Major Cereals Over 1975, senegala 

Food 

Mi l l e t / so rghum 
Maize 
R i c e  

T o t a l  
- -- 

a 
Based upon FA0 p r o j e c t i o n s ,  c o n s i d e r i n g  e l a s t i c i t y  of demand. 



Urban Food Requirements 

A d i s t i n c t i o n  between urban and 
r u r a l  food demand i s  important  i n  
a n a l y z i n g  p o t e n t i a l  food demand. 
S u b s i s t e n c e  t y p e  farming a c c o u n t s  f o r  
much of t h e  c e r e a l  p r o d u c t i o n  i n  
Senegal .  With l a r g e  a r e a s  of poten- 
t i a l l y  c u l t i v a t a b l e  l and  o u t  of 
p r o d u c t i o n ,  s u b s i s t e n c e  type  farming 
c a n  expand t o  meet growing r u r a l  food 
demand. I n  c o n t r a s t ,  u rban  food 
demand requ i rements  must be s u p p l i e d  
through some form of commercial a g r i -  
c u l t u r e  (domest ic  o r  i m p o r t s ) .  I n  
Senegal ,  t h e  urban s e c t o r  p o p u l a t i o n  
i s  growing a t  more than  t w i c e  t h e  r a t e  
of t h e  r u r a l  p o p u l a t i o n .  

Urban food requ i rements  were 
d e r i v e d  f o r  major c e r e a l s  u s i n g  FA0 
(H) p e r  c a p i t a  consumption p r o j e c t i o n s  
and urban p o p u l a t i o n  growth r a t e s  
( t a b l e  7 ) .  Urban food demand f o r  
m i l l e t ,  sorghum, maize,  and r i c e  i s  
expec ted  t o  i n c r e a s e  a t  a  r a t e  of 
11,000 m t l y e a r  between 1975 and 1980 
and a t  a  r a t e  of 14,000 m t l y e a r  
between 1980 and 1985. Inc reased  food 
demand by t h e  urban s e c t o r  w i l l  
account  f o r  abou t  50% of  t h e  n a t i o n a l  
i n c r e a s e .  

C e r e a l  Supply S i t u a t i o n  

Senegal  h a s  t h e  p o t e n t i a l  t o  be 
s e l f - s u f f i c i e n t  i n  t h e  p roduc t ion  of 
m i l l e t ,  sorghum, maize, and r i c e ,  

a l t h o u g h  r e c e n t l y  i t  h a s  depended on 
growing c e r e a l  i m p o r t s  t o  supp ly  
domes t ic  food demand. The changing 
c e r e a l  supp ly  s i t u a t i o n  f o r  s e l e c t e d  
y e a r s  between 1960 and 1974 is por- 
t r a y e d  i n  t a b l e  8 .  

The p e r  c a p i t a  supp ly  of c e r e a l s  
h a s  v a r i e d  between 162 t o  275 kg lperson  
s i n c e  1970 averag ing  232 kg lperson  f o r  
t h e  pe r iod .  Adjustment f o r  m i l l i n g  of 
r i c e  and t h e  t y p i c a l  l o s s e s  g i v e s  a n  
average  a n n u a l  supp ly  o f  c e r e a l s  of 
197 kg lperson  which i s  reasonab ly  
c l o s e  t o  t h e  FA0 e s t i m a t e d  consumption 
(4 ) .  S t a t i s t i c s  f o r  i n d i v i d u a l  y e a r s  
a r e  e r r a t i c .  However, t h e  t r e n d  s i n c e  
1970 i s  toward i n c r e a s i n g  impor t s .  
C e r e a l  i m p o r t s ,  i n c l u d i n g  g r a i n  r e l i e f  
a i d ,  i n c r e a s e d  t o  570,000 m t  i n  1974. 

C e r e a l  p r o d u c t i o n  i n  1974 ex- 
ceeded t h a t  of t h e  1961-65 p e r i o d  by 
about  20,000 m t .  However, p o p u l a t i o n  
s i n c e  1960 h a s  i n c r e a s e d  by about  one 
m i l l i o n .  The i n c r e a s e d  p o p u l a t i o n  
r e q u i r e s  about  248,000 m t  of  c e r e a l s  
t o  m a i n t a i n  1961-65 p e r  c a p i t a  l e v e l s  
of supp ly .  

U n o f f i c i a l  r e p o r t s  i n d i c a t e  t h a t  
m i l l e t  and sorghum p r o d u c t i o n  i n  1975 
about  met domest ic  demand. S e n e g a l ' s  
c e r e a l  d e f i c i t  i s  almost  e n t i r e l y  made 
up of wheat and r i c e .  Researchers  a r e  
c u r r e n t l y  i n t r o d u c i n g  wheat p r o d u c t i o n  
i n  t h e  Senegal  River  Va l ley .  Wheat 
y i e l d s  of abou t  3 mtlha  can  be ob ta ined  

Table 7 .  Estimated Urban Requirements for Major Cereals in Senegal, 1975 to 1990a 

Food 

Mil le t /sorghum 
Maize 
R i c e  

T o t a l  
- - - - 

a Based upon FA0 p r o j e c t i o n s ,  c o n s i d e r i n g  e l a s t i c i t y  o f  demand and assuming a n  
urban consumption p a t t e r n  similar t o  n a t i o n a l  p a t t e r n .  



- - 

Table 8. Cereal Supply Situation in Senegal, 196 1-1974 (5,6) 

Crop 1961-65 1970 1971 1972 197 3 1974 

- - - - - - -  -Cereal Production, 1,000 m t -  - - - - - - - 
Tota l  614 535 729 380 581 635 
Millet 482 405 582 323 486 500 
Rice paddy 100 9 1 108 37 64 95 
Maize 32 39 3 9 20 3 1 4 0 

- - - - - - - -  Cereal  Imports, 1,000 m t -  - - - - - - - - 
Tota l  234 239 3 65 288 521 570 
Wheat 6 5 113 113 9 7 132 117 
Rice paddy 138 119 186 170 192 230 
Maize 16  5 3 3 1 0  51 60 
Other 15  2 3 3 11 83 7 0 
Grain Rel ie f  Aid - - - - 6 3 93 

- - - - - - - -  Cerea l  Exports,  1,000 m t -  - - - - - - - - 
Tota l  
h%ea t 
Other 

- - - - - - - -  -Total  Supply, 1 ,000 m t  - - - - - - - - - 
Tota l  823 744 1,086 667 1 ,101  1 ,191  
Wheat 4 0 84 105 9 6 131 103 
Rice paddy 2 38 210 294 207 256 325 
Maize 4 8 44 7 2 3 0 8 2 100 
M i l l e t  482 405 58 2 323 486 500 
Other 15  1 3 3 11 8 3 7 0 
Grain Rel ief  Aid - - - - 6 3 9 3 

- - - - - - -  -Per Capi ta  Supply, kglperson - - - - - - - 
Tota l  247 190 270 162 261 275 

a s  a n  i r r i g a t e d  win ter  crop,  grown i n  
r o t a t i o n  with a summer crop of r i c e .  
A t  c u r r e n t  y i e l d s ,  40,000-50,000 ha 
p lan ted  t o  wheat i s  needed t o  meet 
p re sen t  domestic demand. 

The major i nc reases  i n  r i c e  
product ion a r e  l i k e l y  t o  come from 
i r r i g a t i o n  p r o j e c t s .  The g r e a t e s t  

p o t e n t i a l  i s  i n  t h e  Senegal River 
d e l t a ,  once t h e  d e l t a  dam i s  b u i l t  
(poss ib ly  by 1980) . The I n t e r n a t i o n a l  
Bank f o r  Reconstruct ion and Develop- 
ment (IBRD) est imated t h i s  dam would 
permit product ion of 200,000 m t  of 
r i c e / y e a r  (7) .  The Casamance Region 
a l s o  has cons iderable  p o t e n t i a l  f o r  
increased  r i c e  production. 



FOOD PRODUCTION 

Agr icu l tu re  p l ays  a  major p a r t  i n  
t h e  economy of Senegal.  About 70% of 
t h e  l abo r  f o r c e  i s  i n  t h e  r u r a l  
s e c t o r ,  which accounts  f o r  about 30% 
of t h e  GDP. The r u r a l  s e c t o r ' s  
economic importance i s  even g r e a t e r  
because of t h e  c o n t r i b u t i o n  t o  expor t s  
(peanut products)  and t h e  l a r g e  
domestic demand f o r  l o c a l l y  produced 
goods and s e r v i c e s .  

Crop product ion l a r g e l y  depends 
upon r a i n f a l l ,  which has  been s u b j e c t  
t o  l a r g e  annual  f l u c t u a t i o n s .  Senegal 
had droughts  i n  1968 and 1970, and i n  
1972 t h e  worst  drought t o  h i t  t h e  
country i n  60 yea r s .  Peanut produc- 
t i o n  i n  1972 was less than 60% of t h e  
1961-1965 average.  

Senegal i s  a t tempt ing  t o  d iver -  
s i f y  i t s  a g r i c u l t u r a l  base by in- 
c r e a s i n g  c o t t o n  a r e a  and i n t e n s i f y i n g  

e f f o r t s  i n  r i c e  and o the r  food c rop  
product ion.  Peanuts ,  however, a r e  . 

expected t o  remain t h e  most important  
expor t  commodity. 

I nd i ce s  of a g r i c u l t u r a l  produc- 
t i o n  and popula t ion  i n  t a b l e  9  show 
s t eady  popula t ion  growth; gene ra l  
d e c l i n e  i n  food and a g r i c u l t u r a l  
product ion;  and a  marked d e c l i n e  i n  
pe r  c a p i t a  product ion .  However, 
p roduct ion  of most c rops  i n  1974 was 
a t  o r  above 1972-73 l e v e l s ;  and i n  
1975, t h e ~ e  i s  an i n d i c a t i o n  of even 
g r e a t e r  improvement. 

A g r i c u l t u r a l  Po l i cy  I n s t i t u t i o n s  

A t  t h e  n a t i o n a l  l e v e l ,  t h e  
Min i s t ry  of Rural Development formu- 
l a t e s  development goa ls ,  p l ans  
ac t i on ,  and supe rv i se s  autonomous 
agenc ies .  Major d i r e c t o r a t e s  w i th in  

Year 

Table 9. Indices of Population, Agricultural, and Food Production, Senegal (8) 

1ndicesa 

Populat ion 

95 
9 8 

100 
102 
105 
107 
110 
112 
115 
118 
121  
124 
127 
130 

Food 
Product ion  

9 6 
91  
98 

104 
112 

97 
119 

9 7 
105 

81  
113 

7 3 
8 8 
9 8 

A g r i c u l t u r a l  
Product ion  

96 
9 1 
9 8 

104 
113 

97 
119 

98 
105 

82 
115 

74 
9 0 

100 

Per Capi ta  
Food 

Product ion  

Per Capi ta  
A g r i c u l t u r a l  

Product ion  



t h e  Minis t ry  a r e :  D i r e c t o r a t e s  of 
A g r i c u l t u r a l  Se rv i ce s ,  Livestock,  
F ishery ,  Rural  Engineering, Water 
Resources,  and Fo re s t ry .  

A g r i c u l t u r a l  r e sea rch  i s  per- 
formed by t h e  Senegalese A g r i c u l t u r a l  
Research I n s t i t u t e  (ISRA). Technical  
s e r v i c e s  t o  farmers  a r e  provided 
through Rural  Extension Centers  
(CER' s )  , pub l i c  development corpora- 
t i ons ,  and p r i v a t e  p ro j  e c t  management 
co rpo ra t i ons .  The d i s t r i b u t i o n  of 
a g r i c u l t u r a l  ex tens ion  personnel  by 
r eg ions  and o rgan iza t ion  i s  shown i n  
t a b l e  10. 

The CER'S,  under t h e  Minis t ry  of 
Rural  Development, a r e  charged wi th  
a s s i s t i n g  economic and s o c i a l  devel- 
opment by: promoting new techniques;  
t r a i n i n g  young people; a s s i s t i n g  
coope ra t i ve s ;  and handl ing h e a l t h ,  
educa t ion ,  and l i t e r a c y  work. 

There a r e  two main n a t i o n a l  
development agenc ies :  Nat ional  Off i c e  
f o r  Cooperation and Ass is tance  f o r  
Development (ONCAD) and Nat iona l  
Development Bank of Senegal (BNDS). 
CER' s have assigned a s s i s t a n c e  t o  
coopera t ives  t o  ONCAD and promotion 
of new techniques t o  p r o j e c t  
o rgan iza t ions .  

Examples of pub l i c  development 
co rpo ra t i ons  d e a l i n g  wi th  a g r i c u l t u r e  
a r e :  

Soc i e ty  f o r  Development and 
Promotion of Agr i cu l tu re  
(S0DEVA)--working p r imar i l y  wi th  
peanuts  and food c rops  i n  t he  
peanut bas in .  

Soc i e ty  f o r  Development of 
T e x t i l e  F ibe r s  (SODEFITEX) -- 
concerned wi th  c o t t o n  product ion 
i n  Casamance, Sine-Saloum, and 
Eas t e rn  Senegal (only departments 
i n  which c o t t o n  i s  grown). 

Soc i e ty  f o r  Development of t h e  
De l t a  (SAED) --f ocusing on the  
r i c e  c u l t u r e  i n  t h e  Senegal River 
De l t a  a r e a .  

Soc i e ty  of t h e  New Lands (STN)-- 
concerned wi th  r e se t t l emen t  of 
people  from densely populated 
a r e a s  t o  new a r e a s ,  inc lud ing  
a s s i s t a n c e  i n  crop product ion and 
marketing. 

Soc ie ty  of t h e  Development of t h e  
Casamance (S0MIVAC)--working wi th  
r i c e  and o t h e r  food crops i n  the  
Casamance (c rea ted  i n  1976).  

Soc ie ty  of A g r i c u l t u r a l  and 
I n d u s t r i a l  Development of Senegal 
(SODAGR1)--working i n  r i c e ,  
sugarcane,  and c o t t o n  product ion.  
A s t udy  is  underway f o r  improve- 
ment of t he  Anambi bas in  i n  t h e  
upper Casamance f o r  r i c e  c u l t u r e .  

A g r i c u l t u r a l  Marketing and Credi t  

ONCAD was c rea ted  i n  1966 to  
provide s e r v i c e s  f o r  r u r a l  communities 
by a s s i s t i n g  coopera t ives  and pre- 
coopera t ive  groups d i s t r i b u t e  ag r i -  
c u l t u r a l  i n p u t s ,  c o l l e c t  crop produc- 
t i o n  from coopera t ives  and development 
co rpo ra t i ons ,  and extend the  c r e d i t  
s e r v i c e s  of BNDS. The BNDS made 
a g r i c u l t u r a l  loans  of 22.4 b i l l i o n  
F CFA i n  1973 (10) .  ONCAD rece ived  
9 .9  b i l l i o n  F CFA f o r  peanut market- 
i n g ;  8 .4  b i l l i o n  f o r  marketing o t h e r  
c rops  and f o r  ope ra t i ng  expense; 2 . 4  
b i l l i o n  f o r  importing r i c e ;  982 
m i l l i o n  t o  coopera t ives  f o r  a g r i -  
c u l t u r a l  i n p u t s  and food r e se rves ;  
382 m i l l i o n  f o r  development corpora- 
t i o n s ;  and 30 m i l l i o n  f o r  l oans  t o  
i n d i v i d u a l s .  

I n  1976, t h e r e  were 2,600 coop- 
e r a t i v e s  i n  Senegal of which 1,664 
were p r imar i l y  involved i n  peanuts ,  
w i t h  m i l l e t  secondary. The peanut 
coopera t ives  supply members w i th  
f e r t i l i z e r ,  f ung ic ide ,  equipment and 
c r e d i t ;  o f f e r  c e n t r a l i z e d  c o l l e c t i o n  
of crop; and provide a d m i n i s t r a t i o n  
and account ing s e r v i c e s .  These 
coopera t ives  have 200,000 members, 
a l though i t  i s  es t imated  t h a t  1.2 
m i l l i o n  farmers  use  t h e  coopera t ives  
e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  through 



- - - 

Table 10. Distribution of Agricultural Extension Staff, 1974a (9) 

O p e r a t  i o n s  

R u r a l  E x t e n s i o n  C e n t e r s  (CER' s) 
OAC, Guede, B o u l e l e  
SAED 
SODEVA 
IRHO 
IRAT 
SODEFITEX 
S TN 
P IDAC 
PRS 

T o t a l  by Region 

R u r a l  P o p u l a t i o n  

P o p u l a t i o n  p e r  O f f i c e r  

Cap 
V e r  t Th ies 

S i n e  
D i o u r b e l  Saloum 

20  22 
1 2  

E a s t e r n  
Le F l e u v e  S e n e g a l  

1 7  1 7  
4 

35 

Casamance 

2 3 

Senega l  

1 1 9  
1 6  
35  

60 6 
6 0  
2 9 

281  
5 

156  
1 6 6  

1 , 4 7 2  

2 ,200,000 

1 , 4 9 0  
- -  - - 

a T h i s  t a b l e  c o v e r s  o n l y  a g r i c u l t u r a l  s t a f f  conce rned  w i t h  e x t e n s i o n  work ( e x c l u d i n g  l i v e s t o c k  and f o r e s t r y  
o f f i c e r s ,  e t c . ) ,  s u p p l y ,  m a r k e t i n g ,  and c r e d i t  p e r s o n n e l ,  and e x e c u t i o n  p e r s o n n e l .  

Table 11. Trends of Prices for Crops and Fertilizers Paid by Farmers 

P r i c e s  P a i d  o r  Received by Fa rmers ,  F CFA/kg 

Year F e r t i l i z e r  P e a n u t s  Millet Rice Cot t o n  

1966  1 3  20.5  1 7  2 1 37.7 
1967 1 4  1 7 . 1  1 7  2 1 32.6 
1968 1 6  17.. 1 1 7  2 1  33.0 
1969 1 2  1 7 . 1  18 2 1  37.8 
1 9 7 0  1 2  1 7 . 1  1 8  21  37.8 



family r e l a t i o n s .  The average mem- 
b e r s h i p  of a n  i n d i v i d u a l  coopera t ive  
i s  120 farmers ,  s e rv ing  a n  a r e a  of a  
2-5 km r a d i u s  i n  t h e  peanut bas in  and 
a  5-15 km r a d i u s  i n  o t h e r  a r e a s .  Each 
member's sha re  c o s t s  1 ,000 F  CFA and 
i s  pa id ,  over t ime, by c o l l e c t i n g  a  
percentage  from t h e  member's s a l e s .  

Each coope ra t i ve  a s s e s s e s  t h e  
c r e d i t  requirements  of members; 
submi ts  a  t o t a l  c r e d i t  a p p l i c a t i o n  t o  
BNDS; r e c e i v e s  s u p p l i e s  from ONCAD; 
d i s t r i b u t e s  t o  farmer;  c o l l e c t s  crop; 
and s e l l s  t o  ONCAD. The coopera t ive '  s 
t o t a l  demand f o r  c r e d i t  is covered by 
t h e  c o l l e c t i v e  guarantee of a l l  
i n d i v i d u a l  members. The amount due 
BNDS i s  c o l l e c t e d  from t h e  purchase 
p r i c e  of c rop  product ion;  t h e  balance 
i s  then  paid t o  t h e  coopera t ive  which 
d i s t r i b u t e s  i t  among members. 

A g r i c u l t u r a l  Product P r i c e s  

Equal iza t ion  and S t a b i l i z a t i o n  Fund, 
c r ea t ed  i n  1973, i s  f inanced through 
government p r o f i t s  from peanut and 
c o t t o n  marketing. I n  1973-74, peanuts  
con t r ibu t ed  14.4 b i l l i o n  F  CFA and 
c o t t o n  1 . 5  b i l l i o n  F  CFA toward a  
t o t a l  budget of 16.1 b i l l i o n  F  CFA. 
The h i s t o r y  of c rops  and f e r t i l i z e r  
p r i c e s  i s  shown i n  t a b l e  11. Even 
wi th  higher  f e r t i l i z e r  p r i c e s  i n  1976, 
t h e  ~ o s t / ~ r i c e  r e l a t i o n s h i p  i n  1976 
appears  t o  be b e t t e r  than  i t  was i n  
t h e  1960's .  This  is p r imar i l y  because 
a  g r e a t e r  p o r t i o n  of t h e  f e r t i l i z e r  
now used is of higher  a n a l y s i s  than  
before .  

The po l i cy  of s e l l i n g  a l l  com- 
pound f e r t i l i z e r s  t o  farmers  a t  t h e  
same p r i c e  r e s u l t s  i n  a  much higher  
p r i c e  f o r  n u t r i e n t s  i n  low-analysis 
f e r t i l i z e r s  ( t a b l e  12) .  This  p l aces  a  
g r e a t e r  c o s t  burden upon t h e  farmers  
i n  t h e  no r the rn  peanut bas in  where 
low-analysis f e r t i l i z e r s  a r e  
recommended. 

P r i c e s  f o r  i n p u t s  and comod- 
i t i e s  a r e  f i xed  a t  a n  equal ized Data i n  t a b l e  12 show t h a t  t h e  
l e v e l  throughout Senegal.  The P r i c e  GOS subs id ized  f e r t i l i z e r  p r i c e s  i n  

Table 12. Cost of Fertilizer Nutrients Contained in Various Fertilizers in 1976, Senegal 

Cost,  F c ~ A / k g  of Nut r ien t  

Pa i d  Received by World Market, 
F e r t i l i z e r  Ma te r i a l  by Farmer Indus t ry  CIF, Dakar 

Weighted average,  
43% n u t r i e n t s  50.2 

0-45-0 
16-48-0 
45-0-0 
Phosphate rock  



1976 i n  two ways. F i r s t ,  t h e  domest ic  
i n d u s t r y  was s u b s i d i z e d  by r e c e i v i n g  
payments above t h e  world market p r i c e  
o f  f e r t i l i z e r .  Second, f a r m e r s  were 
s u b s i d i z e d  by paying p r i c e s  below 
world  market p r i c e .  The GOS s u b s i d y  
t o  t h e  domest ic  i n d u s t r y  would be 
a b o u t  1.84 b i l l i o n  F  CFA ($8 m i l l i o n )  
c o n s i d e r i n g  t h e  a n t i c  i p a  t e d  movement 
o f  f e r t i l i z e r  i n  1976, and a b o u t  1.34 
b i l l i o n  F  CFA ($6 m i l l i o n )  t o  fa rmers .  

The s u b s i d i e s  t o  fa rmers  a r e  
j u s t i f i e d  based on t h e  b e n e f i t s  t o  
Senegal  th rough  i n c r e a s e d  f e r t i l i z e r  
u s e  and domes t ic  c r o p  p roduc t ion ,  
which h a s  reduced food import  r e q u i r e -  
ments and i n c r e a s e d  e x p o r t s  of peanut 
and c o t t o n  p r o d u c t s .  The maintenance 
of t h e  domest ic  f e r t i l i z e r  i n d u s t r y  is 
j u s t i f i e d ,  based on t h e  b e n e f i t s  of 
i n c r e a s e d  domest ic  employment, s a v i n g s  
of f o r e i g n  exchange, and p r o v i s i o n  of 
a  hedge a g a i n s t  f l u c t u a t i n g  world 
market f e r t i l i z e r  s u p p l i e s  and p r i c e s .  

The procedure  used i n  e s t a b l i s h -  
i n g  p r i c e s  of a g r i c u l t u r a l  i n p u t s  and 
o u t p u t s  and t h e i r  e f f e c t  upon v a r i o u s  
a s p e c t s  of t h e  economy were n o t  
s t u d i e d  by t h e  s t u d y  team. However, 
we a g r e e  w i t h  ISRA t h a t  a  d e t a i l e d  
s t u d y  of t h e  i n f l u e n c e  of v a r i o u s  
forms of s u b s i d y  and t a x e s  i n  t h e  
a g r i c u l t u r a l  s e c t o r  upon t h e  r e g i o n a l  
and n a t i o n a l  economy would be u s e f u l  
(11) .  With such r e s e a r c h ,  p o l i c y  
a l t e r n a t i v e s  cou ld  be d e l i n e a t e d  and 
t h e i r  e f f e c t s  p r e d i c t e d  t o  p rov ide  t h e  
GOS w i t h  a  gu ide  i n  making p o l i c y  
d e c i s i o n s .  

Crop P r o d u c t i o n  

Senegal  has  abou t  6 .3  m i l l i o n  ha 
of p o t e n t i a l  c rop land .  About 2 .3  
m i l l i o n  .ha i s  i n  c r o p s  a n n u a l l y .  Of 
t h e  p o t e n t i a l  c r o p l a n d ,  12% r e c e i v e s  
l e s s  t h a n  350 mm of r a i n f a l l  a n n u a l l y ,  
33% from 350-600 mm, 19% from 600-800. 
mm, and 36% more t h a n  800 rn (4 ) .  FA0 
e s t i m a t e s  a  p o t e n t i a l  f o r  i r r i g a t i o n  
o f  3  90,000 ha (24 0,000 ha i n  Senegal  
River  b a s i n  and 100,000 ha i n  
Casamance). C u r r e n t l y  abou t  10,000 ha 

o f  r i c e  and 4,000 ha of sugarcane  a r e  
i r r i g a t e d ,  53,000 ha of r i c e  is under 
u n c o n t r o l l e d  f l o o d i n g ,  and 51,000 ha 
o f  sorghum and maize a r e  grown under 
f l o o d  r e c e s s i o n .  

Average a r e a s ,  y i e l d s ,  and 
p r o d u c t i o n  of major c r o p s  d u r i n g  two 
p e r i o d s  a r e  shown i n  t a b l e  13.  
Peanu ts  and mi l l e t / so rghum occupy 
a b o u t  e q u a l  l a n d  a r e a s  and t o g e t h e r  
a r e  grown o n  87% of  t h e  c r o p  a r e a .  
The peanut b a s i n  (Diourbe l ,  Sine-  
Saloum, and Thies  Regions) c o n t a i n s  
75% o f  t h e  c r o p  a r e a  ( t a b l e  1 4 ) .  
R ice  p r o d u c t i o n  i s  p r i m a r i l y  i n  t h e  
Casamance bu t  t h e  Senegal  River  b a s i n  
h a s  15% o f  t h e  c o u n t r y ' s  r i c e  growing 
a r e a .  E a s t e r n  Senegal  and Casamance 
e a c h  account  f o r  45% of t h e  a r e a  i n  
c o t t o n  w i t h  t h e  remainder  grown i n  
Sine-Saloum. Most v e g e t a b l e s  a r e  
grown i n  Cap Vert; most maize i n  
E a s t e r n  Senega l  and Casamance. 

Crop a r e a  p e r  i n h a b i t a n t  de- 
c r e a s e d  from 0.62 t o  0.52 ha between 
1960 and 1975 ( t a b l e  15)  due  t o  in- 
c r e a s i n g  p o p u l a t i o n  d e n s i t y .  

The t o t a l  a r e a  i n  p r o d u c t i o n  o f  
v a r i o u s  c r o p s  was s i m i l a r  f o r  t h e  
p e r i o d s  1961-65 and 1970-74 excep t  
t h a t  c o t t o n  was in t roduced  i n  1961-65 
and was grown on 40,000 ha by 1974. 
Y i e l d s  and p r o d u c t i o n  d u r i n g  1970-74 
were  lower main ly  because  o f  d r o u g h t s  
i n  1970 and 1972. The e f f e c t  of t h o s e  
d r o u g h t s  upon p r o d u c t i o n  is shown i n  
t a b l e  16 .  By 1974, p r o d u c t i o n  l e v e l s  
of most c r o p s  were a g a i n  reach ing  t h e  
1961-65 l e v e l s  of p roduc t ion .  

P a t t e r n  o f  Land Use 

The community s t r u c t u r e  f o r  c r o p  
p r o d u c t i o n  i n  Senegal  is s i m i l a r  t o  
o t h e r  S a h e l i a n  c o u n t r i e s  i n  t h e  
r e g i o n .  Tha t  i s ,  t h e  extended f a m i l y  
( c a r r e )  c u l t i v a t e s  a  c o l l e c t i o n  of 
f i e l d s  ( e x p l o i t a t  ion)  under t h e  
r e s p o n s i b i l i t y  of t h e  head of t h e  
fami ly .  T y p i c a l l y ,  c r o p s  a r e  grown i n  
common on 50-80% of t h e  e x p l o i t a t i o n .  
The remaining l a n d  i s  a l l o c a t e d  t o  



Table 13. Crop Area, Yield, and Production in Senegal (8) 

Crop 

Cereals, t o t a l  
R i ce  Paddy 
Maize 
Millet/Sorghum 

Sweet P o t a t o e s  
Cassava 
Cow Peas ,  d r y  
Peanut i n  S h e l l  
Seed Cot ton  

Ce rea l s ,  t o t a l  
Rice  Paddy 
Maize 
Millet/Sorghum 

Sweet P o t a t o e s  
Cassava 
Cow Peas ,  d r y  
Peanut i n  S h e l l  
Seed Cot ton  

Area Harvested Yie ld  Product  i o n  
1 ,000  ha kg/ha 1 ,000  m t  

- - - - - - - - - -1961-1965 - - - - - - - - - - 

Table 14. Distribution of Crop Areas by Regions of Senegal (12) 

Crop Area 

Region 1 ,000  ha % of  Nat iona l  

Cap Vert 5 .7  0.2 
Ca samance 320.1 13.3 
Diourbe l  641.8 26.6 
Senegal  River  100.1 4.2 
E a s t e r n  Senegal  167.3 6.9 
Sine-Saloum 836.0 34.6 
Th i e s  341.6 14.2  

Table 15. Avemge Crop Area Per Person in Regions of Senegal in 1960 and 1975 (12) 

Region  

Cap Vert 
Casamance 
Diourbe l  
Senegal  River  
Eas t e rn  Senegal  
Sine-Saloum 
Th ie s  

Crop Area, ha /person  

1960 1975 

- - 
0.51 0.43 
0 .91  0.87 
0.34 0.22 
0.65 0.59 
0.99 0.94 
0.65 0.53 

Country Average 0.62 0.52 

14  



ACTUAL LAND USE WITH LIMITING FACTORS 
MAURITANIA 

ATLANTIC OCEAN 

0 ,  o O o. Redominantly 
0 0 

Table 16. Trends of  Crop Production, Senegal (8) 

Crop 

Cereals, Total Primary 
Rice Paddy 
Maize 
Millet 

Roots and Tubers 
Potatoes 
Sweet Potatoes 
Cassava 
Pulses 
Peanut in Shell 
Seed Cotton 
Cottonseed 
Cotton Lint 
Palm Kernels 
Mangoes 
Bananas 

Production, 1,000 mt 

1961-65 1970 1971 1972 1973 1974 -- 
614 535 729 380 581 635 
100 9 1 108 3 7 64 95 
32 3 9 39 2 0 31 40 
482 405 582 323 486 500 
17 0 17 6 179 160 165 171 
5 6 6 4 5 5 
12 12 13 5 6 6 
152 159 160 150 155 160 
14.5 2 5 3 0 11 13 14 

1,010 583 988 587 760 850 
1 11 23 23 34 3 4 
1 6.6 14.6 15 2 0 20 
0.3 4.4 8 8 11 11 
4.5 14.8 8 5 7 7.5 
12 25 2 7 25 2 5 2 5 
3 4 5 4 4 5 



n u c l e a r  f a m i l i e s  and t h e  women f o r  t h a n  50% of t h o s e  a c t i v e  i n  work 
t h e i r  own b e n e f i t .  ( t a b l e  1 9 ) .  C u l t i v a t e d  a r e a  p e r  

The d i s t r i b u t i o n  of r e s p o n s i -  
b i l i t y  f o r  c r o p  a r e a s  found i n  two 
r e c e n t  s t u d i e s  i s  shown i n  t a b l e  1 7 .  
The p r o d u c t i o n  f o r  t h e  head of t h e  
f a m i l y  p r o v i d e s  food and c a s h  f o r  t h e  
f a m i l y  u n i t .  The d i s t r i b u t i o n  of 
r e s p o n s i b i l i t y  among c r o p s  found i n  
two v i l l a g e s  i n  Sine-Saloum i s  shown 

a c t i v e  pe r son  was 2-2.5 ha  and a r e a  
p e r  f a m i l y  u n i t  was 12-16 ha. I n  each  
v i l l a g e ,  55% of  t h e  c r o p l a n d  was i n  
p e a n u t s  and 38% i n  m i l l e t .  I n  t h e  two 
v i l l a g e s  i n  Sine-Saloum, p e a n u t s  were 
grown on abou t  66% of  t h e  c r o p l a n d ;  
m i l l e t  and sorghum o n  25%; and c o t t o n  
on 4-10%. 

i n  t a b l e  1 8 .  
Crop P r o d u c t i o n  P r o j e c t s  

A s t u d y  i n  Bambey and D i o u r b e l  
d e p a r t m e n t s  a l s o  found 11 t o  14 The f i f t h  proposed 4-year 
p e r s o n s  p e r  f a m i l y  u n i t ,  w i t h  less S e n e g a l e s e  N a t i o n a l  Development P l a n  

Table 17. Distribution of Responsibility for Crop Areas in Four Villages of Senegal (13,14) 

Crop Area ,  % of  t h e  E x p l o i t a t i o n  

Thysse- Ndiams il- 
R e s p o n s i b i l i t y  Koumbidia Kayemor Sessene  Layabe 

Head o f  f a m i l y  u n i t  7  0  4  8  5  0  49 
Head of s u b f a m i l y  1 2  30 1 4  1 9  
Wives 5  7  1 6  1 3  
R e l a t i v e s  6  7  1 8  18 
O t h e r s  7  8 2  1 

Table 18. Distribution of Responsibility Among Crops in Two Villages in Sine-Saloum, Senegal (13) 

Crop Area ,  % of  Area  i n  Crop 

V i l l a g e / R e s p o n s i b i l i t y  -- Peanut  Co t ton  Millet  Sorghum 

Koumbidia 

Head of f a m i l y  u n i t  4  2  
Head o f  s u b f a m i l y  1 3  
Wives 1 5  
R e l a t i v e s  1 2  
O t h e r s  1 8  

Thysse-Kayemor 

Head o f  f a m i l y  u n i t  2  7  48 6  4  53 
Head o f  s u b f a m i l y  2 2 2 3 3 5  4  2  
Wives 22 6  - 1 
R e l a t i v e s  1 5  6  1 3 
O t h e r s  1 4  17  - 1 



Table 19. Some Characteristics of Two Villages in Bambey and Diourbel Departments, Senegal (14) 

C h a r a c t e r i s t i c  

Cul t iva ted  a r e a ,  ha 
Number of c a r r e  
Number of i nhab i t an t s  
I n h a b i t a n t s l c a r r e  
Cul t iva ted  a r e a  (ha ) / ca r re  
Cul t iva ted  a rea  (ha ) / inhab i t an t  
Active persons 
Cul t iva ted  area  (ha ) / ac t ive  person 
Area lcul ture ,  ha 

Peanuts 
Mi l l e t  
Other c rops  
Fallow 

Area /cul ture ,  % 
Peanuts 
M i l l e t  
Other c rops  
Fallow 

S ize  of f i e l d  ( o v e r a l l ) ,  ha 
Peanut 
M i l l e t  
Fallow 

(1977-1980) , c a l l s  f o r  increas ing  crop 
a r e a  by 5-7% annual ly f o r  r i c e ,  maize, 
and co t ton  (12). Percentage annual 
i nc reases  i n  a r e a ,  y i e ld ,  and produc- 
t i o n  f o r  major crops during t h i s  
period a r e  shown i n  t a b l e  20. Pro- 
posed l e v e l s  t o  be reached a r e  shown 
i n  t a b l e  21. 

Estimated a r e a  f o r  crops by 
regions f o r  t h e  period 1972-75 and 
p ro jec t ions  f o r  1980-81 a r e  shown i n  
t a b l e  22. P ro jec t ions  a n t i c i p a t e  an  
inc rease  i n  crop a rea  of 317,200 ha 
by 1980-81, wi th  m i l l e t  and sorghum 
occupying about 200,000 ha of t h e  
pro jec ted  inc rease  i n  crop a rea .  

Crop production p ro jec t s  a r e  
managed by semi-government development 
corpora t ions  o r  companies. SODEVA i s  
t h e  l a r g e s t  such corpora t ion  and i s  
respons ib le  f o r  a g r i c u l t u r a l  extension 
a c t i v i t i e s  f o r  peanuts and m i l l e t  i n  

Ndiamsil, 
Bambey 

2 78 
2  2  

3  05 
13.9 
12.6 

0.91 
141 

1.97 

155.5 
107.5 

4.8 
12.7 

55.4 
38.3 

1 .8  
4.5 
0.78 
0.78 
1 .01  
0.61 

Layabe, 
Diourbel 

533 
34 

380 
11.2 
15.7 

1.40 
176 

2.56 

301.9 
195.4 

5.6 
30.0 

55.6 
36.7 

2.2 
5.6 
0.86 
0.86 
0.90 
1.36 

t h e  peanut bas in  (Thies,  Diourbel, and 
Sine-Saloum). External  funding f o r  
SODEVA comes from I B R D  and USAID. 

SAED i s  respons ib le  f o r  improve- 
ment of i r r i g a t i o n ,  improving r i c e  
c u l t u r e ,  and f o r  canning tomato produc- 
t i o n  i n  the  Senegal River Delta .  A 
cur rent  p ro jec t  w i l l  increase  i r r i g a -  
t i o n  by 3,050 ha and improve 1,700 ha. 

SODEFITEX i s  respons ib le  f o r  
co t ton  production, ginning,  and mar- 
ke t ing  i n  Eastern Senegal,  Casamance, 
and Sine-Salourn. The French T e x t i l e  
Development Company (CFDT) provides 
management and t echn ica l  a s s i s t a n c e  t o  
S ODEFITEX. 

Another development corpora t ion ,  
SOMIVAC, i s  now being organized. This  
organiza t ion  w i l l  unify s e v e r a l  small  
development p r o j e c t s  t h a t  have 
operated i n  the Casamance. 



Table 20. Projected Rate of Annual Increase (1975-80) in Crop Area, Yield, and Production (12) 

Crop 

Rice  Paddy 
Maize 
Millet /sorghum 
Cassava 
Cowpea 
Peanut 
Cot t o n  

Rate of Annual I nc r ea se ,  % 

Area Yie ld  Produc t ion  

5 .2  0.6 5 .8  
6 .0  0  6 .0  
2 .1  0 .3  2.4 
4 .8  -0.7 4 . 1  
3.2 0  3.2 
1.1 0 1.1 
7 .1  0.4 7 .5  

- - 

Table 21. Levels of Crop Area, Yield, and Production Proposed for 1980-81 (12) 

Crop 

Rice Paddy 
Maize 
M i l l e t /  sorghum 
Cassava 
Cowpea 
Peanut 
Cot t on  

Area 
1,000 ha 

Yie ld  Produc t ion  
kg /ha  1,000 m t  

The u se  of s e v e r a l  adv isory  
agenc i e s ,  each  o r i e n t e d  t o  a  s i n g l e  
c rop  i n  a  g iven  a r e a ,  t ends  t o  r e s u l t  
i n  d u p l i c a t i o n  of e f f o r t s  s i n c e  more 
t h a n  one agency c o n t a c t s  t h e  same 
farmer .  It appea r s  t h a t  t h e s e  
p r o j e c t s  w i l l  be c e n t r a l i z e d  under 
SOMIVAC. The o r g a n i z a t i o n  should 
p rov ide  c rop  produc t ion  adv i ce  t o  
fa rmers  f o r  a l l  major c rops .  A 
s i n g l e  o r g a n i z a t i o n  t o  extend adv i so ry  
s e r v i c e  w i t h i n  a  r eg ion  i s  d e s i r a b l e .  

SOMIVAC could have a  g r e a t  
i n f l u e n c e  on f u t u r e  c rop  produc t ion  i n  
Senegal .  Casamance i s  a n  a r e a  w i th  
good r a i n f a l l  and a  popu l a t i on  d e n s i t y  
of on ly  23-24 persons/km2. I n f r a -  
s t r u c t u r e  and a c c e s s i b i l i t y  t o  Dakar 
may be a n  o b s t a c l e ,  bu t  t h e  p o r t s  on 
t h e  Casamance River  may be  u s e f u l  i n  

p rov id ing  acce s s .  One e x i s t i n g  
p r o j e c t  i nvo lve s  t h e  c u l t i v a t i o n  of 
9,500 ha of r a i n f e d  r i c e  and improve- 
ments f o r  2,000 ha of swamp r i c e  land 
by 1981. 

STN p r i m a r i l y  manages r e s e t t l e -  
ment p r o j e c t s  i n  t h e  Eas t e rn  Senegal 
Region bu t  i s  no t  r e s t r i c t e d  t o  t h a t  
reg ion .  Between 1972 and 1975, STN 
s u c c e s s f u l l y  r e s e t t l e d  300 f a m i l i e s  on 
1 ,350 ha i n  t h e  Maka P i l o t  P r o j e c t .  
A second p r o j e c t  i s  planned where 600 
new f a m i l i e s  w i l l  c u l t i v a t e  3,350 ha 
by 1980. 

Produc t ion  companies u s i n g  
i n t e n s i v e  mechanized systems a r e  t h e  
Senegalese  Sugar Company (CSS) and 
Bud Senegal ,  producing vege t ab l e s .  CSS 
i s  p r o j e c t i n g  t h a t  i t  w i l l  have 8 ,000 



Table 22. Area of Individual Crops by Regions (12) 

Region 

Cap Vert Casamance Diourbel Fleuve Eastern  Senegal Sine-Saloum Thies  To ta l  

Crop 1972/75 19801811972175 1980/81 1972175 1980181 1972/75 1980181 1972175 1980/81 1972175 1980181 1972175 1980181 1972175 1980181 - - ~ - ~ - ~ - ~ ~ - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Rice - - 65.000 65,000 - - 9,000 16,000 5,600 9,000 1,700 1,500 500 500 81,800 92,000 
Maize - - 1 5 , 0 0 0 2 0 , 0 0 0  - - 5,000 8,000 20,000 30,000 3,500 600 - - 43,500 58,600 
M i l l e t  and sorghum 1,000 2,000 95,000 120,000 300,000 300,000 70,000 90,000 70,000 80,000 300,000 420,000 153,000 176,000 989,000 1,188,000 
cot tona - - 16,000 28,000 - - - - 17,000 23,000 6,000 8,000 - - 39,000 59.000 
Peanut 2,000 2,000 120,000 120,000 295,000 300,000 600 8,000 50,000 50,000 500,000 485,000 155,000 168,000 1,122,600 1,133,000 
Ea t ing  peanuta - - - - - - - - - - 17,500 54,000 - - 17,500 54.000 
Niebe 100 100 1,300 1,500 37,000 45,000 10,000 10,000 - 1,000 - 3,000 16,500 18,000 64,900 78.600 
Fonio - - 4,500 4,000 - - - - 4,700 4,000 - - - - 9,200 8,000 
Vegetable 2,500 3,000 100 300 300 300 850 1,000 - - 150 200 1 ,300 1,500 5,200 6,300 
I n d u s t r i a l  tomatoa - - - - - - 850 1,000 - - - - - - 850 1,000 
Manioc 100 100 2.900 3,000 9,500 15,000 - - - - 6,800 7,500 15,000 17.000 34,300 42,600 
Sweet p o t a t o  - - 350 350 - - 1,750 1,750 - - 200 200 300 300 2,600 2,600 
TO baccoa - - - - - - - - - - 107 150 - - 107 150 
Sugarcane - - - - - - 2 100 6,000 - - - - - - - - - - - ~ - ~ ~ ~ ~ ~ ~ ~  2,100 6,000 

TOTAL 5,700 7,200 320,150 362,150 641,800 660,300 100,150 141,750 167,300 197,000 835,957 980,150 341,600 381,300 2,412,657 2,729,850 

a ~ r o p  yea r  1974/75. 



ha  of sugarcane i n  p roduc t ion  by 
1978, producing 100 mt/ha of cane 
of 12% sugar  c o n t e n t .  S o i l  d r a i n -  
age  and s a l i n i t y  problems, how- 
v e r  , have plagued t h e  ope ra t i on .  
Bud Senegal  has  n o t  expanded a s  
r a p i d l y  a s  planned,  a l though  i t  
i s  producing v e g e t a b l e s  on 625 
ha  f o r  market ing i n  Europe. 
P roposa l s  have been made t o  ex- 
tend vege t ab l e  p roduc t ion  t o  
p l o t s  sur rounding  Bud Senegal .  
However, funding h a s  no t  been 

f i n a l i z e d  . 
Some p r i v a t e  n o n p r o f i t  orga- 

n i z a t i o n s  a r e  a s s i s t i n g  v i l l a g e s  
i n  v a r i o u s  ways. CARITAS ( roughly  
equ iva l en t  t o  t h e  Ca tho l i c  Re l ie f  
Se rv i ce )  h a s  under taken a  p r o j e c t  
of s e t t l i n g  72 f a m i l i e s  on 2-ha 
p l o t s .  CARITAS h e l p s  w i th  w e l l  
d r i l l i n g ,  s a n i t a t i o n ,  t r a i n i n g  
youth ,  i r r i g a t i o n ,  and t e c h n i c a l  
a s s i s t a n c e  f o r  vege t ab l e  growing 
and market ing . 

AGRICULTURAL RESEARCH 

Research i n  a g r i c u l t u r e  i s  
conducted by ISRA under  t h e  General  
De lega t ion  of S c i e n t i f i c  and Technica l  
Research.  Under I S M  i s  t h e  Na t i ona l  
Cente r  of Agronomic Research (CNRA) a t  
Bambey w i t h  s u b s t a t i o n s  a t  Nioro-du- 
Rip,  Sinthiou-Maleme, Louga, and 
Darou. Other  r e s e a r c h  s t a t i o n s  a r e  
a t  Se f a ,  D j i b e l o r ,  and Richard-Tol l .  
CNRA's budget i n  1975 was 900 m i l l i o n  
F CFA. The r e s e a r c h  i n c l u d e s  s t u d i e s  
on  s o i l s ,  c rop  v a r i e t i e s ,  c rop  pro tec -  
t i o n ,  c u l t u r a l  p r a c t i c e s ,  and c rop  
systems i n  p l a n t  p roduc t ion .  General  
f e r t i l i z e r  recommendations a r e  shown 
i n  t a b l e  23.  

Crop Response t o  F e r t i l i z e r  

The l e v e l  of y i e l d  response of 
c rops  t o  a p p l i e d  f e r t i l i z e r  is  de- 
pendent upon many f a c t o r s .  Some of 
t h e  more impor tan t  a r e :  p h y s i c a l  and 
chemical  p r o p e r t i e s  of s o i l  which a r e  
i n f l uenced  by s o i l  t ype ,  p r ev ious  
c ropping  and management, s o i l  prepa- 
r a t i o n ,  q u a n t i t y  and d i s t r i b u t i o n  of 
r a i n f a l l  du r ing  t h e  growing season ,  
c r o p  v a r i e t y ,  p l a n t  popu l a t i on ,  d a t e  
of  seed ing ,  adequacy of weeding, and 
l e v e l  of n u t r i e n t  a p p l i c a t i o n s .  

Crop y i e l d s  have been s t ud i ed  i n  
Senegal f o r  more t han  25 y e a r s .  The 
emphasis u n t i l  t h e  e a r l y  1960 ' s  was i n  
d e f i n i n g  c rop  response t o  r a t e s  of 
i n d i v i d u a l  n u t r i e n t s  i n  t h e  p resence  
of o t h e r s .  But, s i n c e  t h a t  t ime t h e  
emphasis ha s  been on c rop  uptake and 
upon t h e  i n f l u e n c e  of c u l t u r a l  pras-  
t i c e s  and va ry ing  doses  of NPK 
f e r t i l i z e r s .  

The " cos t : p r i c e  r a t i o "  means 
t h e  r a t i o  of t h e  p r i c e  a  farmer pays 
f o r  a  kg of n u t r i e n t  t o  t h e  p r i c e  he 
r e c e i v e s  f o r  a  kg of ' c rop .  "Value: 
c o s t  r a t i o "  i s  t h e  r a t i o  of t h e  v a l u e  
of  t h e  i nc r ea sed  c rop  t o . t h e  c o s t  of 
n u t r i e n t  ( s )  g i v i n g  t h a t  v a l u e .  It 
i s  a  measure of t h e  prof i t a b i l i t y  of 
u s i n g  f e r t i l i z e r .  I t  i s  g e n e r a l l y  
agreed t h a t  t h e  marg ina l  va1ue:cost  
r a t i o  ( f o r  t h e  l a s t  increment  of 
added n u t r i e n t )  should b e  g r e a t e r  
t h a n  2  t o  encourage fa rmers  t o  use  
f e r t i l i z e r .  I n  t h e  a n a l y s i s  t h a t  
f o l l ows ,  we u s e  an  average  v a l u e  : c o s t  
r a t i o .  There fore ,  r a t i o s  of somewhat 
g r e a t e r  t han  2 a r e  nece s sa ry  t o  
p rov ide  an  economic i n c e n t i v e  t o  t h e  
farmer  t o  adopt  o r  i n c r e a s e  t h e  u s e  of 
f e r t i l i z e r .  



Table 23. iSRAPs Generalized Fertilizer Recommendations for Senegal, 1975 

F e r t i l i z e r  N u t r i e n t  Rate, kg/ha 

Crops Quant i ty  Grade N P 0  K 0  
kg/ha 

-2-5 -2- 

Fal low o r  g r een  manure a t  Phosphate  rock,  
beginning of r o t a t i o n  400 0-35-0 - 140  - 

Peanut  (South) 
(Cen t r a l )  

M i l l e t  (North) 
(South) 

Sorghum 

Maize 

Rice  ( r a i n f  ed) 

Rice  ( i r r i g a t e d )  

Cot t on  

Peanuts--The Research I n s t i t u t e  
of  T r o p i c a l  Agronomy (IRAT) conducted 
m u l t i - r a t e  t r i a l s  f o r  peanuts  between 
1950 and 1957. Treatment d a t a  were 
s e l e c t e d  from t h e  t r ia l s  t o  de te rmine  
y i e l d  response  t o  r a t e s  of an i nd i -  
v i d u a l  n u t r i e n t  whi le  o t h e r  n u t r i e n t s  
were a p p l i e d  a t  nea r  optimum l e v e l s .  
T r i a l  l o c a t i o n s  were grouped i n t o  
reg ions :  C e n t r a l  Basin ,  Southern 
Basin ,  and Casamance. The Research 
I n s t i t u t e  f o r  O i l  and O i l  Crops (IRHO) 
conducted mu l t i - r a t e  t r ia ls  f o r  pea- 
n u t s  between 1951 and 1966 i n  t h e  
C e n t r a l  and Southern Basin.  The d a t a  
were analyzed by r e g r e s s i o n  a n a l y s i s  
t o  de te rmine  y i e l d  response t o  n u t r i -  
e n t s  i n d i v i d u a l l y .  

Peanut responses  t o  N were about  
tw ice  as g r e a t  i n  t h e  Southern Basin  
as i n  t h e  C e n t r a l  Basin  ( t a b l e  24) .  
No response  t o  N was ob ta ined  i n  

Casamance. Optimum N r a t e s  a t  c o s t :  
p r i c e  r a t i o s  of 1 t o  4  were between 4 
and 11 kg/ha i n  t h e  C e n t r a l  Basin and 
7  t o  12 kg lha  i n  t h e  Southern Basin.  
With c o s t : p r i c e  r a t i o s  l e s s  t h a n  3 ,  
va1ue:cost  r a t i o s  were g r e a t e r  t h a n  2  
a t  optimum N r a t e s  i n  bo th  r eg ions .  
The d a t a  i n d i c a t e  t h a t  optimum N r a t e s  
a r e  6  t o  8 kglha i n  t h e  C e n t r a l  Basin  
and 8 t o  1 0  kg lha  i n  t h e  Southern 
Basin .  Farmers would be  encouraged t o  
u se  t h e  optimum N r a t e s  f o r  peanuts  i n  
b o t h  r e g i o n s  w i th  a  c o s t : p r i c e  r a t i o  
of 3  o r  l e s s .  

Peanu,ts responded t o  P i n  a l l  
t h r e e  r eg ions .  However, c o n s i d e r i n g  
t h e  t r ia ls  by IRAT, t h e  response  w a s  
g r e a t e s t  i n  Casamance ( t a b l e  25) .  The 
optimum r a t e  of Pz05 w a s  1 9  t o  31 
kg lha  f o r  t h e  t h r e e  r e g i o n s  a t  a 
c o s t : p r i c e  r a t i o  of 1. These r a t e s  
gave va1ue:cost  r a t i o s  from 5.0 t o  



Table 24. Yield Response and Economics of N Fertilization of Peanuts, Senegal 

Cost:  P r i c e  
R a t i o  

Optimum 
N Rate,  - 

Yie ld  I n c r e a s e  

kg/ha kg/ ha kg/kg N 
2  C e n t r a l  Basin ,  IRAT T r i a l s  (Ay = 9.185N - 0.710N ) 

6  3  0  5 . 0  
5  2  8  5 .6  
5  2  8  5 .6  
4  2  6  6.5 
4  2  6  6.5 

2  C e n t r a l  Basin ,  IRHO T r i a l s  (Ay = 35.095N - 1.543N ) 

11 199 1 8 . 1  
11 199 18 .1  
11 199 1 8 . 1  
1 0  198 1 9 . 8  
1 0  198 19.8  

2  Sou thern  Basin ,  IRAT T r i a l s  (Ay = 22.308N - 0.924N ) 

1 2  135 11.2  
11 134 12.2  
11 134 1 2 . 2  
1 0  131  1 3 . 1  
1 0  1 3 1  13 .1  

2  
Sou thern  Basin,  IRHO T r i a l s  (Ay = 8 0 . 4 0 4 ~  - 5.427N ) 

7  298 42.6 
7  2  98 42.6 
7  298 42.6 
7  298 42.6  
7  2  98 42.6 

Va1ue:Cost 
R a t i o  

19.9 .  A t  a  c o s t : p r i c e  r a t i o  of 3 ,  
optimum r a t e s  of P2O5 were from 1 5  t o  
25 kg/ha  i n  t h e  t h r e e  r e g i o n s  and 
va1ue :cos t  r a t i o s  were from 2 . 0  t o  
6 .9 .  Based upon t h e s e  d a t a ,  i t  i s  
p r o f i t a b l e  t o  usk 20 kg of P205/ha 
when c o s t : p r i c e  r a t i o s  a r e  l e s s  t h a n  
3 .  

K gave s i g n i f i c a n t  r e s p o n s e s  f o r  
p e a n u t s  i n  IRHO exper iments  i n  t h e  
Sou thern  Bas in  and f o r  IRAT t r i a l s  i n  
t h e  C e n t r a l  Basin,  but  o n l y  a t  t h e  
Nioro l o c a t i o n  i n  t h e  Sou thern  Basin.  
I n  t h e  C e n t r a l  Basin ,  optimum l e v e l s  
of K20 were  o n l y  2  t o  4  kg/ha ,  which 
i s  t o o  low t o  be c o n s i d e r e d  p r a c t i c a l .  
I n  t h e  Sou thern  Basin ,  t h e  optimum 

r a t e  of K20 was 14 and 25 kg/ha  f o r  
t h e  two s e t s  of d a t a  a t  a  c o s t : p r i c e  
r a t i o  of 1 ( t a b l e  26) .  These r a t e s  
gave va1ue:cost  r a t i o s  of 6 .5  and 2 .8 .  
A t  a  c o s t : p r i c e  r a t i o  of 3 ,  t h e  o p t i -  
mum r a t e  of K20 was 11 f o r  each s e t  of 
d a t a  and v a l u e  c o s t : r a t i o s  were 2.6 
and 1 .3 .  These d a t a  i n d i c a t e  a  reason-  
a b l e  r e t u r n  on investment  i n  15-20 kg 
of ~ 2 O / h a  f o r  peanu ts  i n  a t  l e a s t  p a r t  
of t h e  Southern Bas in  a t  a  c o s t : p r i c e  
r a t i o  of 1, b u t  t h e  p r o f i t a b i l i t y  o f  
K20 f e r t i l i z a t i o n  i s  q u e s t i o n a b l e  w i t h  
t h e  c o s t : p r i c e  r a t i o  of 3 o r  l a r g e r .  

Comparing IRAT and IRHO d a t a ,  
peanut  response  t o  a l l  n u t r i e n t s  was 
g r e a t e r  i n  t h e  IRHO t r i a l s .  However, 



Table 25. Yield Response and Economics of P Fertilization of Peanuts, Senegal 

C o s t : P r i c e  
R a t i o  

Optimum Y i e l d  I n c r e a s e  
P,O, R a t e ,  

C e n t r a l  B a s i n ,  IRAT T r i a l s  (Ay = 12.944P - 0 . 2 8 8 ~ ' )  

2  1 1 4 5  6 . 9  
20 144 7 .2  
1 9  1 4  2  7 . 5  
1 7  137  8 . 1  
1 6  1 3 3  8 . 3  

2  
C e n t r a l  B a s i n ,  IRHO T r i a l s  (Ay = 11.702P - 0.173P ) 

3 1  1 9 6  6 . 3  
2  9  194 6 .7  
28 192 6 . 9  
25 184  7 .4  
2  2  174 7 . 9  

2  
S o u t h e r n  Bas in ,  IRAT T r i a l s  (Ay = 8.955P - 0.195P ) 

2 0  1 0 1  5 . 0  
1 9  100  5 . 3  
1 8  9  8  5 . 4  
1 5  90 6 . 0  
1 3  8  4  6 . 5  

2  
S o u t h e r n  B a s i n ,  IRHO T r i a l s  (Ay = 38.740P - 0.754P ) 

2 5  4  97 1 9 . 9  
2  5  4  97 1 9 . 9  
24 496 20.7 
2  4  496 20.7 
23 492 21 .4  

2  
Casamance, IRAT T r i a l s  (Ay = 28.359P - 0.726P ) 

1 9  277 1 4 . 6  
1 8  275 1 5 . 3  
18 275 1 5 . 3  
1 7  272 1 6 . 0  
1 7  272 1 6 . 0  

Value  : Cost  
R a t i o  

optimum f e r t i l i z e r  l e v e l s  were s i m -  
i l a r .  I t  i s  a l s o  o f  i n t e r e s t  t h a t  by 
v a r y i n g  t h e  c o s t : p r i c e  r a t i o s  from 1 
t o  4 ,  t h e  optimum l e v e l  of  n u t r i e n t  
a p p l i c a t i o n  g e n e r a l l y  changed v e r y  
l i t t l e .  

I n  1976,  f a rmer  p r i c e  f o r  p e a n u t s  
was 41 .5  F  CFA/kg and c o s t  o f  f e r t i l -  
i z e r  was 20 F  CFA/kg. The c o s t  p e r  
k g  o f  n u t r i e n t  a t  s u b s i d i z e d  and  

u n s u b s i d i z e d  p r i c e s  and t h e  c o s t  : p r i c e  
r a t i o s  f o r  p e a n u t  f e r t i l i z e r s  are 
shown i n  t a b l e  27. C o s t : p r i c e  r a t i o s  
r a n g e  from 0 . 9 1  t o  1 .72  a t  1976 
f a r m e r  p r i c e s ,  depend ing  upon t h e  
f e r t i l i z e r  g r a d e  used .  

On t h e  b a s i s  o f  o u r  a n a l y s i s  o f  
t h e  p r e c e d i n g  d a t a  and  t h e  p r e s e n t  
c o s t : p r i c e  r e l a t i o n s h i p s ,  i t  a p p e a r s  
t h a t  t h e  a p p r o p r i a t e  ra te  o f  N, Pzo5, 



Cos t :P r i c e  
R a t i o  

Table 26. Yield Response and Economics of K Fertilization of Peanuts, Senegal 

Op t imum 
Yie ld  I n c r e a s e  K20 Rate ,  

kg/ ha kg/ ha kg/kg K 0 2- 
2 

C e n t r a l  Basin ,  IRAT T r i a l s  (Ay = 6.236K - 0.65713 ) 

4 14 3 .5  
4 14 3 .5  
3 1 3  4 .3  
2 1 0  5 .0  
2 1 0  5 . 0  

2 
Southern Basin,  IRAT T r i a l s  (Ay = 4.617K - 0.0729K ) 

2 5 7 0 2.8 
2 1 65 3 . 1  
1 8  6 0 3 .3  
11 4 2 3 . 8  

4 18  4.5 
2 

Southern  Basin ,  IRHO T r i a l s  (Ay = 12.014K - 0.393K ) 

14 9 1 6.5 
1 3  9 0 6.9 
1 3  90 6.9 
11 85 7.7 
1 0  8 1 8 . 1  

Value :Cost 
Ra t io  

Table 27. Subsidized and Unsubsidized Cost of Nutrients in Peanut Fertilizers and Resulting Cost:Price Ratios, Senegal, 1976 

Subs id ized  F e r t i l i z e r  Unsubsidized F e r t i l i z e r  
F e r t i l i z e r  Cost ,  Cos t :P r i c e  Cost ,  Cost :P r i c e  

Grade F CFA/kg N u t r i e n t  Ra t i o  F CFA/kg Nu t r i en t  Rat i o  



and K20 i s  8 ,  24, and 18 kglha, 
r e s p e c t i v e l y ,  i n  t h e  southern peanut 
bas in ;  8 ,  24, and 0 kglha i n  t h e  
c e n t r a l  ba s in ;  and 0, 24, and 0 kglha 
i n  Casamance. The accuracy of t h e s e  
s t a t emen t s  depends upon how w e l l  t h e  
response d a t a  correspond t o  t h e  cur- 
r e n t  responses  obtained by farmer s. 
It i s  recognized t h a t  t h e  d a t a  used i n  
t h i s  a n a l y s i s  were obtained 1 5  t o  20 
y e a r s  ago. Cropping p a t t e r n s ,  K 
suppl ied  by s o i l s ,  and peanut va r i -  
e t i e s  a l l  may have changed. 

Resu l t s  from 220 demonstrat ions 
conducted by IRHO i n  t h e  southern  
peanut bas in  i n  t h e  1950's  showed more 
than  500 kglha peanut y i e l d  i n c r e a s e  
from 8 ,  24, and 12 kglha of N, P205, 
and K20 (15) .  A t  c u r r e n t  p r i c e s ,  t h e  
va1ue:cost  r a t i o  i s  11.4.  Also, 
G i l l i e r  and Prevot  r epo r t ed  no re-  
sponse t o  P i n  an  a r e a  roughly between 
Thies ,  Tivaouane, Tilmakha, and 
M' Bour (15) . 

An FA0 F e r t i l i z e r  Program was 
conducted i n  Senegal from 1961-1966 
6 1 7 ) .  Resu l t s  from 353 demon- 
s t r a t i o n s  f o r  peanuts  show t h e  re- 
sponse t o  t h e  combination of N + P2O5 
(40 kg of n u t r i e n t s l h a )  was 10.8 kg 
peanuts lkg of n u t r i e n t .  A t  c o s t : p r i c e  
r a t i o s  of 1 and 3,  t h e  va1ue:cost 
r a t i o s  a r e  10.8 and 3.6, r e s p e c t i v e l y .  
The a v a i l a b l e  r e s u l t s  show no t r e a t -  
ment of N o r  P a lone .  It i s  impos- 
s i b l e  t o  determine t h e  amount of y i e l d  
response from each. On the  average, 
t h e r e  was no response of peanuts  t o  K.  

Extension demonstrat ions con- 
ducted by IRHO and IRAT, mostly i n  t h e  
l a s t  10  t o  15  years ,  have shown 
responses  of peanuts  t o  l i g h t  doses  of 
f e r t i l i z e r  of 4  t o  6  kglkg of n u t r i -  
e n t s  i n  t h e  no r th  and c e n t r a l  peanut 
b a s i n  ( t a b l e s  28 and 29).  Responses 
i n  nor thern  Sine-Saloum w e r e  about 4.5 
kg of peanuts  per  kg of n u t r i e n t s  f o r  
both l i g h t  and heavy doses  (p r imar i l y  
a  d i f f e r e n c e  i n  r a t e  of K). I n  
sou the rn  Sine-Saloum and Casamance 
responses  w e r e  s i m i l a r  f o r  each dose 
(8 t o  10  kg of peanuts  per kg of 
n u t r i e n t s ) .  Based upon t h e  subs id ized  

p r i c e  f o r  t h e  l i g h t  dose of f e r t i l -  
i z e r ,  va1ue:cost r a t i o s  were 6.2 t o  
6.6 i n  t h e  southern Sine-Saloum and 
Casamance and 3.0 t o  3.5 f u r t h e r  
no r th .  Returns were g r e a t e r  f o r  t h e  
heavy dose. But, when based upon t h e  
r e a l  c o s t  of f e r t i l i z e r ,  r e t u r n s  were 
only  g r e a t e r  t han  2 i n  t h e  a r e a  of 
h igher  r a i n f a l l  (southern Sine-Saloum 
and Casamance) . 

It should be noted t h a t  under 
c u r r e n t  f e r t i l i z e r  p r i c i n g  po l i cy ,  a l l  
complex f e r t i l i z e r s  a r e  so ld  t o  
farmers  a t  t h e  same p r i c e .  This means 
t h a t  t h e  l i g h t  (54 kg of n u t r i e n t s )  
and heavy (79 kg of n u t r i e n t s )  doses  
c o s t  t h e  farmer t h e  same, s i n c e  each 
i s  suppl ied  by t h e  same q u a n t i t y  of 
d i f f e r e n t  g rades  of f e r t i l i z e r .  
Therefore ,  t h e  farmer can r e c e i v e  a  
g r e a t e r  r e t u r n  from t h e  heavy dose, 
even with less y i e l d  i nc rease  per  kg 
of app l i ed  n u t r i e n t .  A s i m i l a r  
analogy e x i s t s  f o r  r e a l  c o s t s  a l s o ,  
because t h e  u n i t  n u t r i e n t  c o s t  i s  l e s s  
f o r  more concent ra ted  f e r t i l i z e r s .  

M i l l e t  and Sorghum--The r e s u l t s  
of s i x  f e r t i l i z e r  t r i a l s  f o r  m i l l e t  
conducted by IRAT i n  a  s i m i l a r  manner 
t o  t h e  t r i a l s  f o r  peanuts  a r e  shown i n  
t a b l e  30. There i s  only  an  80% chance 
t h a t  observed y i e l d  d i f f e r e n c e s  w e r e  
due t o  N o r  P a p p l i c a t i o n s  and no 
response t o  K. With t h e  c o s t : p r i c e  
r a t i o  a t  2  (presen t  c o s t : p r i c e  r e l a -  
t i o n s h i p  f o r  f e r t i l i z e r  recommended i n  
t h e  c e n t r a l  ba s in ) ,  t h e  optimum N and 
P205 r a t e  was 1 3  and 15 kglha and each 
n u t r i e n t  gave a  response of 6  t o  7  kg 
pe r  kg of n u t r i e n t  app l i ed .  This  
r e s u l t s  i n  va1ue:cost r a t i o s  g r e a t e r  
t han  3. A t  a  c o s t : p r i c e  r a t i o  of 3 ,  
t h e  va1ue:cost  r a t i o s  remain g r e a t e r  
than  2. 

Resu l t s  from 83 FA0 f e r t i l i z e r  
t r i a l s  f o r  m i l l e t  showed y i e l d  re- 
sponses  of 7.2,  8 .2 ,  and 5.7 kg of 
g r a in lkg  of N, P205, and K20, respec-  
t i v e l y  ( t a b l e  31) .  A t  a  c o s t : p r i c e  
r a t i o  of 2, va1ue:cost r a t i o s  ranged 
from 2.8 t o  4 .1  f o r  N,  P2O5, and K20, 
when each was appl ied  a t  a  r a t e  of 22 
kglha.  However, 780 demonstrat ions 
showed an  average response t o  N only.  



Table 28. Nutrient Rates Used in Extension Demonstrations and Cost:Price Ratios 
for Crops and Various Fertilizer Formulas Used, Senegal (1 1 )  

N u t r i e n t  Ra tes ,  kg/ha Cos t :P r i c e  Ra t io  

L igh t  Dose Heavy Dose L igh t  Dose Heavy Dose 
Region - N P O  K O  N P O  -2-5 -2- - -2-5 -2- K 0 Subsidized Unsubsidized Subs id ized  Unsubsidized 

North  15  15 12 - - - 1.7 4 . 1  
N. C e n t r a l  9 30 1 5  - - - 1 . 3  3 .2  
N. Sine-Saloum 9 30 1 5  1 2  27 40 1 . 3  3.2 
S. Sine-Saloum 9 30 15  12 27 40 1 . 3  3.2 
Ca samance 9 30 1 5  1 2  27 40 1 . 3  3.2 

N. & N. C e n t r a l  21 10.5 10 .5  - - - 1 .9  4 .6  - - 
N. C e n t r a l  2 1  10 .5  10.5  60 31.5  31.5 1 . 9  4.6 1 . 4  2.4 
Casamance 21  10.5  10.5  60 31.5 31.5 1 . 9  4.6 1 . 4  2.4 

N. Sine-Saloum 60 31.5 31.5 82 31.5 31.5 1 .4  2.4 1 . 5  2.4 
S. Sine-Saloum 

and Senega l  60 31.5 31.5 82 31.5 31.5 1 .4  2.4 1 . 5  2.4 



Table 29. Response to Fertilizers From Extension Demonstrations in Senegal (1 1) 

Region 

North 
N. Cen t r a l  
N. Sine-Saloum 
S. Sine-Saloum 
C a  samance 

N. & N. Cen t r a l  
N. Cen t r a l  
Casamance 

N. Sine-Saloum 
S . Sine-Saloum 

& E. Senegal 

Yield increasea Va1ue:Cost Rat io  b 

kg / kg Subsidized Unsubsidized 
Yie ld ,  kg/haa kg/ ha Nu t r i en t  F e r t i l i z e r  F e r t i l i z e r  

F F 2,- -1 2 -  - 1  F -F - 2  F -F El% E 2 3  -1 F -2- F -1 F -2 F 

a F = u n f e r t i l i z e d ;  F = l i g h t  dose; and F2 = heavy dose. 
1 

b~!lue : cos t  r a t i o s  were c a l c u l a t e d  a t  1975 p r i c e s .  



- 

Table 30. Yield Response and Economics of N and P Fertilization of Millet in Central and South Basins, Senegal 

C o s t : P r i c e  
Rat  i o  

Op t imum 
N u t r i e n t  

Y i e l d  I n c r e a s e  

Rate, kg/ha  kg /ha  kg /kg  N u t r i e n t  
2 

Response t o  N (Ay = 12.148N - 0.396N ) 

1 3  9 1  7 .0  
1 3  9 1 7 .0  
1 2  8 9 7.4 
1 0  82 8 . 2  

2 
Response t o  P 0 (Ay = 10.556P - 0.295P ) 

2-5 
1 5  9 2 6 . 1  
1 5  9 2 6 . 1  
1 3  8 7 6 .7  
11 8 0 7 .3  

Va1ue:Cost 
R a t  i o  

Table 3 1. Summary of FA0 Fertilizer Trials and Demonstrations in Senegal, 196 1 to 1966 (16,17) 

Value :Cost  R a t i o  

No. T r i a l s  (T) o r  N u t r i e n t  and Y i e l d  Response,  
Crop Demons t ra t ions  (D) Rate, kg/ha  kg /ha  N u t r i e n t  

M i l l e t  8 3  T N 22 7 .2  

Millet 780 D 

Sorghum 9 T 

R i c e  

R i c e  



The ex t ens ion  demons t ra t ions  of P r e sen t  f e r t i l i z e r  p r i c i n g  p o l i c y  
IRHO and IRAT f o r  m i l l e t  ( t a b l e  29) encourages  use  of h igher  r a t e s .  
r e s u l t e d  i n  about  8  kg of g r a i n l k g  of 
n u t r i e n t  and va1ue :cos t  r a t i o s  of 
about  4  i n  t h e  n o r t h  and n o r t h  c e n t r a l  
peanut  ba s in .  I n  Casamance, y i e l d s  of 
m i l l e t  were i nc r ea sed  from 10  t o  1 5  kg 
of g r a i n l k g  of  n u t r i e n t  and gave 
va1ue :cos t  r a t i o s  of about  8  f o r  
subs id i zed  f e r t i l i z e r  p r i c e s ,  and 
va1ue:cost  r a t i o s  of 3  t o  4  f o r  unsub- 
s i d i z e d  f e r t i l i z e r  p r i c e s .  

Rice--The r e s u l t s  of  r e g r e s s i o n  
a n a l y s i s  of r i c e  y i e l d  responses  t o  N 
i n  Casarnance from t r i a l s  conducted by 
Siband and D i a t t a  a r e  shown i n  t a b l e  
32 (18) .  The optimum r a t e  of N a t  
t h e  p r e s e n t  c o s t : p r i c e  r a t i o  of 1 . 5  i s  
78 kg lha  and t h i s  g i v e s  13.8 kg of 
r i c e / k g  of N ,  f o r  a  va1ue :cos t  r a t i o  
of 9.2.  The va1ue:cost  r a t i o  i s  4.9 ,  
i f  t h e  c o s t : p r i c e  r a t i o  should in-  

The average  response  i n  9  FA0 
c r e a s e  t o  3 .  There fore ,  i f  r esponse  

f e r t i l i z e r  t r i a l s  f o r  sorghum was 3.8 
i n  f a r m e r ' s  f i e l d  were on ly  h a l f  of 

kg of g r a i n l k g  of N f o r  a  r a t e  of 22 
t hose  p r e d i c t e d  w i th  t h i s  d a t a ,  N 

kg lha  of N ( t a b l e  31 ) .  A t  t h e  p r e s e n t  
f e r t i l i z a t i o n  of r i c e  would be 

c o s t : p r i c e  r a t i o  of 2 ,  t h e  va1ue:cost  
p r o f i t a b l e .  

r a t i o  i s  1 .9 .  On t h e  b a s i s  of t h e  
r e s u l t s  of 9  t r i a l s ,  t h e r e  was no 
r e sponse  t o  P  o r  K. 

The ex t ens ion  demons t ra t ions  f o r  
sorghum gave 4 t o  9  kg of g r a in /kg  of 
n u t r i e n t s  and va1ue:cost  r a t i o s  of 3 
t o  6,  a t  subs id i zed  f e r t i l i z e r  p r i c e s  
( t a b l e  29) .  The va lue  of t h e  r e t u r n s  
was approximately  2  t o  4 t imes  
g r e a t e r  t h a n  t h e  unsubs id ized  c o s t  
of f e r t i l i z e r .  

I n  summary, f e r t i l i z e r  t r i a l  d a t a  
suppo r t  a  recommendation of 1 5  t o  20 
kg lha  of N and P2O5 and s i m i l a r  
q u a n t i t y  of K 2 0  f o r  c e r t a i n  s o i l s  f o r  
m i l l e t  i n  t h e  c e n t r a l  ba s in .  Demon- 
s t r a t i o n s  i n  t h e  sou th  ba s in  and 
Casamance show 60, 30, and 30 kg/ha of 
N ,  P2O5, and K 2 0 ,  r e s p e c t i v e l y ,  a r e  
p r o f i t a b l e .  T r i a l s  a r e  needed on 
fa rmers '  f i e l d s  t o  r e f i n e  reconunenda- 
t i o n s  f o r  i n d i v i d u a l  n u t r i e n t s .  

I n  122 FA0 f e r t i l i z e r  t r i a l s  f o r  
r i c e ,  32 kglha of each N, P205, and K 2 0  
gave responses  of 7.3,  4.6,  and 5 .0  kg 
of paddy/kg of N, P205, and K20, 
r e s p e c t i v e l y  ( t a b l e  31 ) .  Th is  response  
r e s u l t e d  i n  va1ue:cost  r a t i o s  g r e a t e r  
t h a n  3  f o r  each n u t r i e n t ,  w i th  a  
c o s t : p r i c e  r a t i o  of 1 . 5 .  The g r e a t e s t  
r e t u r n  was from N.  F e r t i l i z e r  demon- 
s t r a t i o n s  gave s i m i l a r  r e s u l t s  f o r  N 
and P, bu t  showed no response  t o  K. 

Crop Response t o  Phosphate  Rock 

S e v e r a l  t ypes  of Senega lese  phos- 
p h a t e  rock  (PR) have been t e s t e d  f o r  
d i r e c t  a p p l i c a t i o n  t o  s o i l .  Some 
c h a r a c t e r i s t i c s  of t h e  PR a r e  shown 
i n  t a b l e  33. Examples of t h e  k inds  of 
exper iments  and c rop  responses  a r e  
d i s cus sed  below. 

Table 32. Yield Response and Economics of N Fertilization of Rice, Senegal 

Yie ld  I n c r e a s e  
Cos t :P r i c e  Op t imum Value :Cost 

R a t i o  N Rate ,  kglha kglha kglkg N Ra t i o  

1 . 0  8 0  1 ,079  13.5  13 .5  
1 . 5  7  8  1 ,077 13.8  9.2 
2.0 7  6 1 ,073  1 4 . 1  7.0 
3.0 7  3  1 ,066 1 4 ; 6  4 .9  



Table 33. Characteristics of PR Used for Direct Application in Senegal 

Content .  % 

M a t e r i a l  Type P 0 Ca 0 -2-5 - 

Taiba Bene f i c i a t ed  a p a t i t e  37 5 2 
Sc hlams Ground r e s i d u e  30 2 8 
BAYL IPHO S A p a t i t e  3 2 4 7 
PHO SPAL Calcined aluminum phosphate 3 4 11 

I n  exper iments  of 2 yea r s '  dura- 
t i o n  a t  Bambey, 30 kg/ha of P205 from 
TSP a p p l i e d  annua l ly  gave equ iva l en t  
y i e l d s  of peanut and m i l l e t  a s  d i d  a 
s i n g l e  a p p l i c a t i o n  of 160 kg/ha of 
P205 from Taiba PR (19) . Supplemental 
TSP, i n  a d d i t i o n  t o  t h e  PRY gave no 
a d d i t i o n a l  y i e l d  response.  Compari- 
sons  of a s i n g l e  a p p l i c a t i o n  of  Taiba 
PRY BAYLIFOS, and schlams i n  a 2-year 
r o t a t i o n  experiment a t  Bambey showed 
s i m i l a r  response  of peanut and m i l l e t  
t o  t h e  t h r e e  t ypes  of PR (19) .  
B a s i c a l l y ,  it  appea r s  t h a t  t h e  r a t e  of 
PR was t o o  h igh  i n  bo th  s e r i e s  of 
exper iments  t o  g i v e  a t r u e  e v a l u a t i o n  
of p roduc ts .  

Annual a p p l i c a t i o n s  of Taiba PR 
and PHOSPAL were compared f o r  c o t t o n  
i n  two exper iments  by IRCT on a s o i l  
of pH 5.9.  Cot ton response  was 
s i m i l a r  t o  t h e  m a t e r i a l s  and maximum 
y i e l d  was ob ta ined  w i th  t h e  lowest  
r a t e  of P205 (20) .  

Gora Beye (21) conducted f o u r  
exper iments  comparing phosphate 
sou rce s  f o r  r i c e  a t  D j i b e l o r  on a c i d  
(pH = 4.2) sandy s o i l .  Phosphate 
m a t e r i a l s  were app l i ed  annua l l y  a t  a 
r a t e  of 100 kg/ha of P2O5. A l l  
s ou rce s  gave s i g n i f i c a n t  y i e l d  r e -  
sponses  i n  each year .  Average y i e l d  
from TSP and DAP was 7,048 kg/ha;  
PHOSPAL, Taiba and schlams--6,369 
kg/ha; DCP--6,817 kg/ha;  and Thomas 
Slag--6,536 kg lha .  

IRHO conducted long-term exper i -  
ments w i t h  PHOSPAL a t  Darou on s o i l s  
a t  pH 6 .5 .  Over a per iod  of 17 y e a r s ,  
t o t a l  y i e l d  response of peanut  and 
sorghum increased  when i n c r e a s i n g  
r a t e s  of s i n g l e  a p p l i c a t i o n s  of 
PHOSPAL were app l i ed  ( t a b l e  34) .  
However, y i e l d  i n c r e a s e  per  kg of P205 
decreased a s  t h e  s i n g l e  a p p l i c a t i o n  
r a t e s  were i nc r ea sed .  With annua l  
a p p l i c a t i o n s  of PHOSPAL i n  ano the r  
exper iment ,  PHOSPAL was l e s s  e f f e c t i v e  

Table 34. Long-Term Yield Response of Peanut and Sorghum to a Single 
Application of PHOSPAL at Darou, Senegal, 1953-1969 (20) 

a 
Y ie ld  (17 y e a r s ) ,  kg/ha Yie ld  Inc r ea se ,  kg/kg P2C& 

Rate  of 
P 0 kg lha  Peanut So r ghum Peanut Sorghum 
-2-5 ' 

- 14,560 3,140 - - 
136 17,885 3,465 48.9 4.8 
2 72 19,255 5,250 34.5 15.5 
544 20,890 5,530 23.3 8 .8  

a 
One-half of P 0 cons idered  f o r  each c rop .  

2 5 



t h a n  d ica lc ium phosphate f o r  bo th  
peanut and sorghum ( t a b l e  35) .  An 
i n i t i a l  s i n g l e  a p p l i c a t i o n  of PHOSPAL 
w a s  a s  e f f e c t i v e  a s  annua l  app l ica -  
t i o n s  of d ica lc ium phosphate when 
cons ide r i ng  t o t a l  y i e l d s  over a  10- 
yea r  pe r i od .  I n  t h e s e  experiments,  
y i e l d  responses  were s t i l l  ev iden t  10  
and 1 7  yea r s  a f t e r  PHOSPAL was app l i ed  
t o  s o i l .  

Seve ra l  r e s e a r c h e r s  and rev iewers  
have s t a t e d  t h a t  PR f o r  d i r e c t  a p p l i -  
c a t i o n  is  l e s s  e f f e c t i v e  i n  low r a i n -  
f a l l  c o n d i t i o n s .  PHOSPAL should be  
used only w i t h  more than  600 mm/year 
of r a i n f a l l  (22) and Taiba w i t h  more 
t h a n  800 mm/year (15) .  I n  a n  i r r i g a -  
t i o n  exper iment ,  comparing annua l  
a p p l i c a t i o n s  of d ica lc ium phosphate 
(DCP) and PHOSPAL, n e i t h e r  source  gave 
a  response  a t  t h e  lowest  mois tu re  
l e v e l s ,  and t h e  two sources  were 
s i m i l a r  a t  t h e  h ighes t  mois tu re  l e v e l  
( t a b l e  36) .  Some r e s e a r c h e r s  r epo r t ed  
t h e  l a c k  of e f f e c t i v e n e s s  of PR a t  
l e s s  t han  600-800 mm of r a i n f a l l .  
While some show d i r e c t  comparisons of 
PR and d ica lc ium phosphate,  o t h e r s  
on ly  show no c rop  response t o  PR. I n  
t h e  l a t t e r  i n s t a n c e s ,  t h e s e  may be i n  
f a c t  no response  t o  app l i ed  P2O5 i n  
any form. Although many exper iments  
have been conducted i n  Senegal  w i t h  
PR, i t  appea r s  t h a t  a thorough review 
of a l l  work is  needed. Pos s ib ly  more 
exper imenta t ion  is  needed t o  ade- 
q u a t e l y  d e f i n e  t h e  va lue  of PR f o r  
d i r e c t  a p p l i c a t i o n .  

The Potass ium S i t u a t i o n  

ISKA h a s  r e c e n t l y  inc reased  t h e  
r a t e  of K recommended f o r  most c rops .  
The d e s i r a b i l i t y  of t h i s  recomnenda- 
t i o n  has  been ques t ioned  by o u t s i d e  
sou rce s .  The need f o r  some K f e r t i l -  
i z e r  under i n t e n s i v e  c u l t i v a t i o n  has  
been v e r i f i e d  by r e s u l t s  of a number 
of demons t ra t ions .  But, on t h e  b a s i s  
of r e s e a r c h  d a t a  a v a i l a b l e  t o  t h e  
s t u d y  team, i t  seems t h a t  K recom- 
mendations a r e  h igher  t h a n  necessa ry .  

I n  1973, K exper iments  were 
i n i t i a t e d  a t  t h r e e  l o c a t i o n s :  t h e  
c e n t r a l  bas in ;  sou the rn  bas in ;  and 

1 Casamance. The t r ia l s  were conducted 
under i n t e n s i v e  c u l t i v a t i o n  and in- 
c luded t r e a tmen t s  of r e s i d u e  removal 
and i n c o r p o r a t i o n  i n  s o i l .  Genera l ly  
w i t h  r e s i d u e  i nco rpo ra t i on ,  t h e r e  w a s  
l i t t l e  response t o  a p p l i e d  K,  bu t  a  
marked response  t o  K w i t h i n  3  y e a r s  
when t h e  r e s i d u e  was removed. I n  some 
ca se s ,  y i e l d  responses  were ob ta ined  
w i t h  r a t e s  as h igh  a s  90 kg/ha,  a l -  
though v e r i f i c a t i o n  of a c t u a l  re- 
sponses  t o  f e r t i l i z e r  on fa rmers '  
f i e l d s  is s t i l l  t h e  t r u e  e v a l u a t i o n  
measure. 

The agronomic response  of c rops  
on farms t o  t h e  l e v e l  of K20 p r e s e n t l y  
recommended is no t  w e l l  documented. 
Applied r e s e a r c h  work needs t o  be  
expanded t o  i nc lude  more f e r t i l i z e r  
r a t e  t r i a l s  w i t h  p a r t i c u l a r  emphasis 
on  K and coord ina ted  w i th  a  s o i l  
t e s t i n g  program. 

C u l t u r a l  P r a c t i c e s  

The e f f e c t  of s o i l  p r e p a r a t i o n  on 
t h e  response  of peanuts  and sorghum t o  
f e r t i l i z e r  is shown i n  t a b l e  37. S o i l  
p r e p a r a t i o n  a lone  shows l i t t l e  o v e r a l l  
e f f e c t  upon peanut y i e l d s .  However, 
s o i l  p r e p a r a t i o n  g r e a t l y  magni f ies  t h e  
c rop  response t o  f e r t i l i z e r .  For 
sorghum, s o i l  p r e p a r a t i o n  a lone  
appears  t o  have a  g o o d , e f f e c t  upon 
y i e l d  and aga in ,  as w i t h  peanuts ,  
pe rmi t s  a  g r e a t e r  c rop  response  t o  
f e r t i l i z e r .  

Charreau r epo r t ed  r e s u l t s  from a 
l a r g e  number of t r i a l s  comparing 
manual t i l l a g e  and no f e r t i l i z a t i o n  
v e r s u s  t i l l a g e  w i th  ho r se  d r a f t  and 
l i g h t  f e r t i l i z a t i o n  ( 2 4 ) .  Yield  
i n c r e a s e s  due t o  f e r t i l i z a t i o n  and 
t i l l a g e  were 27% f o r  peanut ;  57% f o r  
m i l l e t ;  and 68% f o r  sorghum. 

' p e r sona l  communication w i t h  C h r i s t i a n  
P i e r  i, CNRA, Barnbey. 



Table 35. Comparison of Phosphate Sources at Darou, Senegal, 1957-1966 (20) 

Applied P,O, Yield  (10  y e a r s ) ,  kg/ ha 
b 

Yield  Inccease ,  kglkg,  P2C& 

Source Rate ,  kg/haa Time Peanut Sorghum Peanut Sorghum 

D i c a l  
PHOSPAL 
PHOSPAL 

- - 8,825 1 ,420  
240 annua l  13,300 2,585 
240 annua l  12,280 2,285 
240 s i n g l e  13,375 2,420 

a T o t a l  P 0 a p p l i e d  du r ing  1 0  y e a r s .  
5 

b ~ n e - h a l $  o f  P205 cons ide r ed  f o r  each  crop.  

Table 36. Comparison of Annual Applications of Phosphate Sources Under Varying 
Soil Moisture Regimes at Bambey, Senegal, Average of 1957 and 1958 (23) 

Applied P205 

Source Ra t e ,  kg/ha 

- 
D i c a l  
PHOSPAL 

Peanut Y ie ld ,  kg/ha 

Water Applied During Crop Year, mm 

3 30 - 640a - 760a 

a Water a p p l i e d  by i r r i g a t i o n .  



Table 37. Effect of Soil Preparation Upon Crop Response to Fertilizers (1 1,13) 

No S o i l  P r e p a r a t i o n  S o i l  P r e p a r a t i o n  

L o c a t i o n  and Year No F e r t i l i z e r  F e r t i l i z e r  No F e r t i l i z e r  F e r t i l i z e r  

Peanu t s  

Koumbidia 1971  831  956 856 1 , 1 7 3  
Thysse  Kayemor 1971 1 ,197  1 ,499  1 , 3 5 8  1 , 7 0 0  
Thysse  Kayemor 1972 7  34 1 , 0 4 0  678 1 , 2 6 0  

Average 921 1 ,165  967 1 ,378  

Sorehum 

Nioro-du-Rip ( 5  y r s )  1 ,127  1 ,924 1 , 7 6 0  2 ,888 
Koumbidia 1971  840 1 ,141  1 , 0 8 1  1 ,722  
Thysse  Kayemor 1971 908 1 ,704 1 ,154 2,165 

Average 958 1 ,590  1,332 2,258 

Y i e l d s  o f  peanu t ,  sorghum, 
maize ,  o r  c o t t o n  were a f f e c t e d  l i t t l e ,  
whether plowing was done a t  t h e  begin- 
n i n g  o r  end of t h e  r a i n y  s e a s o n  ( 2 4 ) .  
However, l a t e  p l a n t i n g  s i g n i f i c a n t l y  
reduced y i e l d  of sorghum, maize,  and 
c o t t o n  i n  comparison w i t h  e a r l y  
p l a n t i n g .  

The b e n e f i c i a l  e f f e c t  of 
weeding, p roper  t ime  of  s e e d i n g ,  
and o t h e r  p r a c t i c e s  could  be  i l l u s -  
t r a t e d  by d a t a  from Senega l .  How- 
e v e r ,  t h e  team f e l t  t h a t  t h e s e  a r e  
s u f f i c i e n t l y  w e l l  known everywhere 
and t h e s e  f a c t o r s  w i l l  no t  be  d e a l t  
w i t h  h e r e .  

FERTILIZER USE AND POTENTIAL 

F e r t i l i z e r  Use 

While f e r t i l i z e r  consumption is  
g e n e r a l l y  low, Senega l  i s  by f a r  t h e  
l a r g e s t  u s e r ,  consuming more f e r t i l -  
i z e r  t h a n  t h e  o t h e r  f i v e  S a h e l i a n  
c o u n t r i e s  combined. 

N u t r i e n t  u s e  is n o t  r e p o r t e d  i n  
Senega l  bu t  i s  c a l c u l a t e d  on t h e  
b a s i s  of r e p o r t e d  m a t e r i a l  u s e .  
Apparent n u t r i e n t  u s e  f o r  1964 t o  
1973 was o b t a i n e d  from t h e  FAO/TVA 
d a t a f i l e  and from Senegal  s o u r c e s  
f o r  l a t e r  y e a r s  ( t a b l e  3 8 ) .  D i f f e r -  
e n c e s  e x i s t  between t h e  FAO/TVA 

c a l c u l a t i o n s  and t h o s e  used i n  o t h e r  
r e p o r t s .  From 1964 t o  1967, t h e  
a n n u a l  compound r a t e  of i n c r e a s e  was 
abou t  20%. F e r t i l i z e r  consumption 
d e c l i n e d  i n  1968, 1969, and 1970 
because  of a  d e c l i n e  i n  peanut  p r i c e s  
and d r o u g h t s .  

Changing t h e  peanut  m a r k e t i n g  
scheme by p l a c i n g  t h e  e n t i r e  respon- 
s i b i l i t y  f o r  peanut  marke t ing  upon 
ONCAD h a s  a l s o  caused o p e r a t i o n a l .  
problems. S i n c e  1970, t h e  growth r a t e  
h a s  been abou t  40% i n c r e a s e  compounded 
a n n u a l l y .  I n  1976 c r o p  y e a r ,  115,000 
m t  is  expected t o  be used .  



Table 38. Consumption of Fertilizer Nutrients in senegala 

M a t e r i a l  

Ammonium S u l f a t e  
Ammonium N i t r a t e  
Urea 
Compound F e r t i l i z e r  

T o t a l  

S i n g l e  Superphosphate 
T r i p l e  Superphosphate  
Ammonium Phosphate  
Other  Phosphate  F e r t i l i z e r  
Compound F e r t i l i z e r  

T o t a l  

Potass ium S u l f a t e  
Potass ium C h l o r i d e  
Compound F e r t i l i z e r  

T o t a l  

TOTAL NUTRIENTS 

Consumption, m t  o f  N u t r i e n t  

1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 ( e s t . )  ------------ 
- - - - - - - - - - - - - - - - - - - - - - - - - - N i t r o g e n ( N ) - - - - - - - - - - - - - - - - - - - - - - - - - - -  

a ~ i g u r e s  f o r  1964-73 a r e  from FAOITVA d a t a f i l e  and t hose  f o r  1974-75 a r e  c a l c u l a t e d  d a t a  ob t a ined  from SIES, SSEPC, and ONCAD. 



Average n u t r i e n t  content  of 
f e r t i l i z e r s  used i n  t h e  mid-1960's was 
gene ra l l y  less than  30%, while  those  
i n  1974 and 1975 a r e  near  40%. P r i o r  
t o  cons t ruc t ion  of t h e  I n d u s t r i a l  
F e r t i l i z e r  Soc ie ty  of Senegal (SIES) 
f e r t i l i z e r  p l a n t  i n  1967, s i n g l e  
n u t r i e n t  m a t e r i a l s  were used (mainly 
AS, TSP, and potassium c h l o r i d e ) .  
Since then,  most n u t r i e n t s  have been 
suppl ied  i n  compound f e r t i l i z e r s .  

I n  r ecen t  yea r s ,  more concen- 
t r a t e d  compound f e r t i l i z e r s  have been 
used t o  a  g r e a t e r  e x t e n t  than  before  
( t a b l e  39) .  The most popular f e r t i l -  
i z e r  used i n  peanut product ion i s  
8-18-27 and accounts  f o r  about 1 / 3  of 
t h e  t o t a l  f e r t i l i z e r  consumption. The 
p r i n c i p a l  m i l l e t  f e r t i l i z e r  is 14-7-7, 
a l though use  of 10-21-21 is inc reas ing .  

Estimated f e r t i l i z e r  consumption 
by p r i n c i p a l  c rops  is shown i n  t a b l e  
40. Curren t ly ,  about 50% of a l l  f e r -  
t i l i z e r  is  used f o r  peanut product ion;  

and 30% is  used f o r  m i l l e t  and sorghum 
product ion.  The est imated p ropor t i ons  
of p r i n c i p a l  c rops  t h a t  a r e  r ece iv ing  
f e r t i l i z a t i o n  a r e  shown i n  t a b l e  41. 
It i s  est imated t h a t  a  minimum of 19% 
of m i l l e t  and sorghum, 28% of peanuts ,  
and 97% of c o t t o n  i s  f e r t i l i z e d .  It 
appears  t h a t  t h e  e s t ima te  of  70% of 
r i c e  f e r t i l i z e d  i s  an  overes t imat ion .  

The es t imated  f e r t i l i z e r  u se  by 
reg ions  i s  shown i n  t a b l e  42. About 
40% of t he  t o t a l  is used i n  Sine- 
Saloum and 20% of t h e  t o t a l  is used i n  
each Diourbel  and Thies .  The g r e a t e s t  
percentage i n c r e a s e s  i n  f e r t i l i z e r  u se  
have been made i n  t h e  Casamance i n  
r ecen t  yea r s .  It appears  t h a t  t h e  
p o t e n t i a l  f o r  increased  f e r t i l i z e r  use 
i n  t h e  Casamance and Eas te rn  Senegal 
i n  t h e  f u t u r e  is good, provided crop 
p r i c e s  and farm inpu t  p r i c e s  a r e  
f avo rab l e .  It is es t imated  t h a t  about 
26% of t h e  c u l t i v a t e d  a r e a  i n  Senegal 
rece ived  f e r t i l i z e r  i n  1975 ( t a b l e  
43).  

Table 39. Recent Consumption of Fertilizer Materials and Projection for 1 9 7 6 ~  

F e r t i l i z e r  Mater ia l  

8-18-27 
6-20-10 
10-10-8 
6-10-20 

14-7-7 
10-21-21 
8-14-18 
4-17-24 
10-10-20 

0-45-0 
16-48-0 
45-0-0 
Phosphate rock  
Other 

To ta l  

Estimated Consumption, m t  

Year 
1974 1975 1976 

12,696 29,974 45,000 
8,055 5,577 5,000 
5,065 8,434 8,000 

752 2,493 2,000 

18,885 25,924 22,000 
1,427 2,344 9,000 

2 04 74 2,000 
9 62 - - 

1,024 4 14 2,000 

1,043 216 500 
678 1 ,561  2,200 

6,500 6,311 10,000 
8,600 6,903 5,800 

579 2,684 1,500 

66,470 92,909 115,000 
- -  

a 
Persona l  comun ica t ion  wi th  SIES, SSEPC, and ONCAD. 



Table 40. Estimated Use of Fertilizer Material by Crops, Senegal (12,25) 

Year Peanut M i l l e t  Rice Cot ton Other To ta l  

- - - - - - -  F e r t i l i z e r  Mater ia l s ,  1,000 m t  - - - - - - - 

- - - - - -  - F e r t i l i z e r  Mater ia l s ,  % of Total- - - - - - - 

Table 41. Estimated Distribution of Crop Area and Fertilizer by Principal Crops in Senegal, 1975 

Crop Area F e r t i l i z e r  Use Crop Area ~ e r t i l i z e d ~  

Crop 1, U00 ha 1,000 m t  1,000 ha % - 
Peanut 1,122.6 46.7 311.3 2 8 
Mi l l e t  989.0 28.3 188.7 19 
Rice 81.8 8.6 57.3 7 0 
Cot ton 39.2 6.8 38.1 9 7 

a Assumed r a t e  of f e r t i l i z e r  application--150 kg/ha f o r  peanut, m i l l e t ,  
and r i c e .  F igures  used fo r  co t ton  were received from SODEFITEX. 



Table 42. Estimated Fertilizer Use by Regions, Senegal (l2,25) 

Reaion 

Senega l  Eas te rn  
Year S i n e  Saloum Diourbel  T h i e s  Casamance River  Senegal Cap V e r t  T o t a l  

- - - - - - - - - - - - -  - F e r t i l i z e r  M a t e r i a l ,  1 ,000  m t -  - - - - - - - - - - - - - 



Table 43. Distribution of Crop Area and Fertilizer Use in Senegal, 1975 

Region 

S i n e  Sa loum 
Diourbe l  
Th i e s  
Ca samance 
Senegal River  
Eas t e rn  Senegal  
Cap Ver t  

Senegal 

Crop Area 

1 ,000  ha 

836 
64 2  
342 
320 
100 
167 

6 

2,413 

F e r t i l i z e r  Use 

1 ,000 m t  

37.5 
18.9  
17.7 

9 .4  
4.5 
4 . 3  
0.6 

92.9 

Crop Area ~ e r t  i l i z e d a  

1 ,000 ha - % 

250.0 30 
126.0 2  0  
118.0 35 

62.7 2  0  
30.0 3  0  
28.7 17 

2.0 3  3  - 
617.4 2 6  

a 
Assumed r a t e  of appl icat ion--300 kg/ha i n  Cap Ver t  and 150 kg/ha i n  a l l  o t h e r s .  

Cons ide r a t i on  should be g iven  t o  
modifying t h e  g rades  of f e r t i l i z e r  
p r e s e n t l y  recommended and manufactured 
i n  Senegal .  I n  p a r t i c u l a r ,  t h e  
p r e s e n t  t r e n d  of r e p l a c i n g  low analy-  
s i s  m a t e r i a l s  w i th  h ighe r  a n a l y s i s  
should  be i n t e n s i f i e d .  For example, 
t h e  6-20-10 recommended i n  t h e  peanut 
b a s i n  could be r ep l aced  by a  10-34-17 
(mixture  of 16-48-0 and 0-0-60) and 
supp ly  t h e  same q u a n t i t y  of n u t r i e n t s  
w i t h  58% a s  much f e r t i l i z e r ,  t h u s  
reduc ing  f r e i g h t  and handl ing c o s t .  
S i m i l a r l y ,  t h e  14-7-7 could be re- 
p laced  by 26-13-13 (45-0-0, 16-48-0, 
and 0-0-60) and supply t h e  s a m e  
q u a n t i t y  of n u t r i e n t s  w i t h  54% a s  much 
f e r t i l i z e r .  The p r e s e n t  t r e n d  of 
i n c r e a s i n g  u s e  of 10-21-21, supple- 
mented w i th  u r e a  f o r  m i l l e t  and 
sorghum, w i l l  accomplish about  t h e  
same t h i n g  and is probably more sound 
on a n  agronomic b a s i s  t han  u s ing  t h e  
g r ade  h igh  i n  N. 

P o t e n t i a l  F e r t i l i z e r  U s e  

Senegal h a s  t h e  a g r i c u l t u r a l  base  
f o r  i n c r e a s i n g  f e r t i l i z e r  use .  The 
c o s t : p r i c e  r e l a t i o n s h i p  between 
f e r t i l i z e r  and c rops  is  very  f avo rab l e  
t o  t h e  producer .  Crop p roduc t i on  
programs a r e  underway i n  a l l  major 
r e g i o n s  of t h e  coun t ry  and organiza-  
t i o n s  a r e  s t r u c t u r e d  t o  d e l i v e r  c r e d i t  

and produc t ion  i n p u t s  and c o l l e c t  
farmer produce.  

The s t udy  team e s t i m a t e s  t h a t  
f e r t i l i z e r  u s e  w i l l  i n c r e a s e  a t  a  r a t e  
of  8  t o  12% per  year  f o r  t h e  next  5  t o  
1 0  y e a r s ,  provided t h e  above i n s t i t u -  
t i o n a l  f a c t o r s  f avo r ing  f e r t i l i z e r  
u s e  a r e  main ta ined .  Es t ima t e s  of 
n u t r i e n t  u s e  on i nc r ea sed  c rop  a r e a  
(p ro j ec t ed  f o r  1980 i n  t h e  5 t h  
Nat iona l  4-year Plan)  a r e  shown i n  
t a b l e  44. 

Under t h e  assumption t h a t  114 of  
t h e  m i l l e t  and 112 of  o t h e r  c rops  
grown on t h e  i nc r ea sed  a r e a  a r e  
f e r t i l i z e d  a t  near  recommended r a t e s ,  
t h e  inc reased  produc t ion  a r e a  w i l l  
r e q u i r e  10,000 m t  of N ,  Pz05, and K2O. 
I n  a d d i t i o n ,  i n c r e a s e s  i n  n u t r i e n t  
consumption a t  r a t e s  of 10,  8 ,  and 6% 
f o r  N, P2O5, and K20, r e s p e c t i v e l y ,  
a r e  p r o j e c t e d ,  due t o  i n t e n s i f i c a t i o n  
on p r e sen t  c rop land .  This  would add 
ano ther  18,000 m t  of  n u t r i e n t s  ( t a b l e  
45) .  The p r o j e c t e d  consumption i n  
1980 i s  78,000 m t  of N ,  P2O5, and K 2 0 ,  
which i s  equ iva l en t  t o  195,000 m t  of  
f e r t i l i z e r  con t a in ing  40% p l a n t  
n u t r i e n t s  . 

Between 1980 and 1985, t h e  pro- 
j e c t e d  r a t e  of i n c r e a s e  i n  f e r t i l i z e r  
u s e  i s  10,  8 ,  and 6%/year  f o r  N, P2O5, 



Table 44. Increased Crop Area and Projected Nutrient Use Due to Increased Crop Area, 1980 

Assumed Average 
Increased  

Rate of  ~ p p l i c a t i o n ~  Estimated Nut r ien t  Use Crop 
Crop Area (12) N P 0 N P 0 -2-5-- K 0 -2 -2-5- K 0 

2- 

Rice 10.2 3 0 2 4 2 4 3 06 245 245 
Maize 15.6 5 0 2 4 2 4 780 374 374 
14i 11 et 199.0 12  5 5 2,388 9 95 9 95 
Peanut  46.9 7 1 5  1 5  32 8 7 04 7 04 
Cot ton  20.0 12  2 7 40 240 540 800 

a Assumed t h a t  114 m i l l e t  a r e a  and 112 o the r  a r e a  i s  f e r t i l i z e d  a t  nea r  recommended r a t e s .  

Table 45. Projection for Fertilizer Consumption in Senegal 1980 and 1 9 8 5 ~  

Source of  Inc rease  t o  1980 P ro j ec t ed  
F e r t i l i z e r  Est imated P ro j ec t ed  Inc rease ,  P ro j ec t ed  
N u t r i e n t  U s e ,  1976 New Land I n t e n s i f i c a t i o n  Use, 1980 1980-1985 Use, 1985 

a P ro j ec t ed  i nc rease  from i n t e n s i f i c a t i o n  f o r  1976-1980 and a l l  of i n c r e a s e  1980 t o  1985 i s  based on 
w 1 0 ,  8 ,  and 6 ~ l y e a r  f o r  N ,  P205, and K 0,  r e s p e c t i v e l y .  
\O 2 



and K20, r e s p e c t i v e l y  ( t a b l e  45).  conten t .  The p ro j ec t ed  consumption 
This  would r e s u l t  i n  a d d i t i o n a l  u s e  i n  1985 is 114,200 m t  of N,  P205, and 
of 15,000 m t  of N ,  12,500 m t  of P2O5, K20, which is equiva len t  t o  285,000 
and 9,000 m t  of KzO, o r  about 91,000 m t  of f e r t i l i z e r  con ta in ing  40% p l a n t  
m t  of f e r t i l i z e r  of 40% n u t r i e n t  n u t r i e n t s .  

FERTILIZER SUPPLY 

The ma jo r i t y  of f e r t i l i z e r s  s o l d  
i n  Senegal i s  marketed through ONCAD. 
The commercial s a l e s  o rgan iza t ion  f o r  
SIES is  Senegalese Soc ie ty  of 
F e r t i l i z e r  and Chemical Products  
(SSEPC) . Most imported m a t e r i a l s  a r e  
a l s o  s o l d  through SSEPC. However, 
c e r t a i n  Senegalese f i rms  can  import 
f e r t i l i z e r s  f o r  t h e i r  own use.  About 
6 ,000 m t  of u r ea  has  been ordered f o r  
t h e  1976-77 season and impor ta t ion  of 
a  10,000 m t  b u f f e r  s t o c k  of u rea  is 
planned . 

F e r t i l i z e r  D i s t r i b u t i o n  t o  Farms 

ONCAD i s  r e spons ib l e  f o r  d i s t r i -  
b u t i o n  from t h e  port-warehouse a r e a  o r  
SIES f a c t o r y  t o  t h e  farmers  wi th  t h e  
excep t ion  of SODEFITEX f o r  c o t t o n  and 
SAED f o r  r i c e ,  which d i r e c t l y  supply 
i n p u t s  and market t h e i r  own s p e c i f i c  
c rops .  

Planning f o r  f e r t i l i z e r  
p roduc t ion /de l ive ry  campaigns begins  
i n  September. ONCAD e s t i m a t e s  t h e  
requirements  f o r  t h e  coming year  
based on a c t u a l  consumption f o r  t h e  
prev ious  year .  ONCAD o r d e r s  50% 
of  t h e  es t imated  amount immediately t o  
a l l ow  SIES ample t i m e  t o  p l an  and 
begin  product ion.  Meetings a r e  then  
he ld  from October t o  December between 
ONCAD agen t s ,  Development Bank agents ,  
and farmer coope ra t i ve s  t o  determine 
demand f o r  t h e  upcoming season. 
I d e a l l y ,  by t h e  end of December 
t h e  r e s u l t s  of t h e s e  meetings a r e  
t a b u l a t e d  and a  f  irm commitment f o r  

f e r t i l i z e r  purchases  can be made by 
reg ion .  D i s t r i b u t i o n  is c a r r i e d  ou t  
from December t o  June 30. 

ONCAD has  a  f l e e t  of 500-600 
t r u c k s  a t  i t s  d i s p o s a l  from t h r e e  
sources :  t r u c k s  owned by ONCAD, 
t r u c k s  under ONCAD's  c o n t r o l  (de- 
velopment s o c i e t i e s ,  a g r i c u l t u r a l  
s e r v i c e s ,  e t c  .) , and p r i v a t e  t r u c k s  
under c o n t r a c t .  Whenever p o s s i b l e ,  
t r ucks  d e l i v e r i n g  farm products  t o  
market a r e a s  r e t u r n  wi th  f e r t i l i z e r .  
ONCAD i s  r e spons ib l e  f o r  t r a n s p o r t i n g  
f e r t i l i z e r  from t h e  f a c t o r y  o r  p o r t  t o  
i n n e r - d i s t r i c t  s t o r a g e  a r e a s .  
Regional s t o r a g e  is used t o  supplement 
s t o r a g e  a t  t h e  l o c a l  l e v e l .  Farmers 
a r e  r e spons ib l e  f o r  t r a n s f e r  t o  farms 
from t h e  i n n e r - d i s t r i c t  s t o r a g e .  Most 
of t h i s  is done through Senega l ' s  
approximately 2,600 coopera t ives .  

There a r e  35-40 in t e rmed ia t e  
r e g i o n a l  s t o r a g e  c e n t e r s  throughout 
t h e  count ry  i n  a d d i t i o n  t o  one o r  two 
h igh  capac i ty  s t o r e s  i n  each reg ion .  
S torage  capac i ty  ranges from 100-2,000 
m t ,  t h e  l a r g e s t  being i n  t h e  r e g i o n a l  
c a p i t a l s .  In  a d d i t i o n  t o  s t o r a g e  
warehouses, f e r t i l i z e r  can be s to red  
o u t s i d e  u n t i l  May. 

Frequent supp ly / t r anspo r t  prob- 
l e m s  (not  i n  order  of importance) 
were: 

1. Product ion i n t e r r u p t i o n s  a t  t h e  
f a c t o r y  because of l a c k  of 
imported s u l f u r ,  po tash ,  o r  
ammonia. 



2. Slow r o t a t i o n  of t r ucks  t o  t h e  
f a c t o r y  because of simultaneous 
t r a n s p o r t  of farm products .  

3 .  D i f f i c u l t y  i n  ob t a in ing  t r u c k s  
f o r  moves from reg iona l  s t o r a g e  
t o  m i c r o d i s t r i b u t i o n  s t o r e s  
because of poor roads and l i t t l e  
o r  no oppor tun i ty  f o r  backhauls.  

Regional development organiza- 
i o n s  u se  a  s i m i l a r  technique f o r  
i s t r i b u t i o n  of f e r t i l i z e r s  and o t h e r  

s u p p l i e s .  Member requirements  a r e  
determined and o rde r s  placed. 
SODEFITEX f e r t i l i z e r s  a r e  t r anspo r t ed  
t o  g i n s  by h i r ed  t r u c k s  a s  a  r e t u r n  
l oad .  From t h e r e ,  SODEFITEX t r u c k s  
d i s t r i b u t e  t o  c o t t o n  c o l l e c t i o n  
c e n t e r s  and from t h e  c e n t e r s  t o  t h e  
fa rmers .  

Raw M a t e r i a l s  f o r  F e r t i l i z e r  

Outside of some rumors t h a t  
s u l f u r  and/or  po tash  have been d i s -  
covered dur ing  o f f s h o r e  d r i l l i n g  
ope ra t i ons  f o r  petroleum, raw mate- 
r i a l s  f o r  f e r t i l i z e r s  i n  Senegal 
c o n s i s t  of s e v e r a l  d e p o s i t s  of phos- 
pha te  rock.  Product ion is i n  progress  
a t  two of t h e  phosphate d e p o s i t s .  I n  
1974, Senegal produced 1,702,000 m t  of 
phosphate rock,  most of which was 
exported.  

The PR d e p o s i t  nea re s t  Dakar i s  
l o c a t e d  no r th  of Thies  and i s  a n  
aluminum-calcium-phosphate depos i t .  
The average a n a l y s i s  i s  about 30% 
P205, 30% A1203, 10% CaO, and 8-10% 
Fe203. The ope ra t i ng  company, 
Senegalese Soc ie ty  of Phosphates of 
Thies ,  e s t i m a t e s  t h e  r e se rves  con ta in  
50 m i l l i o n  m t  of phosphate of 28.5% 
P205, o r  100 m i l l i o n  m t  of 27.5% 
P2O5. An a d d i t i o n a l  depos i t  of 2  
m i l l i o n  m t  of convent ional  calcium 
phosphate of 34% P205 ( a f t e r  bene- 
f  i c i a t i o n )  is loca t ed  on another  
s e c t i o n  of t h e  complex. 

About 45 km no r theas t  from Thies  
i s  a  second phosphate d e p o s i t  owned by 
Senegalese Company of Phosphates of 

Taiba (50% Senegal government, 13.5% 
French Bureau of Geological  Research, 
12.33% I n t e r n a t i o n a l  Minerals  and 
Chemicals Corporat ion)  . This  depos i t  
con ta in s  about 30 m i l l i o n  m t  of e a s i l y  
recoverab le  r e s e r v e s  of 37.3% P2O5 
concen t r a t e  and a t  l e a s t  a  s i m i l a r  
amount of more marginal  m a t e r i a l .  

Other phosphate d e p o s i t s  men- 
t ioned  i n  t h e  l i t e r a t u r e  (appendix 1 )  
would o f f e r  secondary product ion 
p o s s i b i l i t i e s ,  compared with t h e  
primary ones l i s t e d  above. Some 
r e f e r ence  is a l s o  made t o  t h e  exis-  
t ence  of o i l  no r th  of Thies,  but no 
e l a b o r a t i o n  i s  included.  The p re sen t  
s t a t e  of knowledge on t h e  e x i s t e n c e  of 
petroleum is  not  s u f f i c i e n t  t o  a s s e s s  
t h e  p o t e n t i a l  c o n t r i b u t i o n  t o  f e r t i l -  
i z e r  product ion.  A r e f i n e r y  us ing  
imported o i l  i s  being planned i n  t h e  
f r e e  zone a t  Dakar. 

Product i o n  and P lans  

Senegal is t h e  only one of t h e  
s i x  Sahel i a n  c o u n t r i e s  which produces 
f e r t i l i z e r .  Product ion c o n s i s t s  of PR 
(aluminum and calcium) , thermally 
a l t e r e d  aluminum phosphate,  phosphoric 
a c i d ,  DAP, TSP, and granula ted  NPK 
f e r t i l i z e r s .  

A t  t h e  Thies  f a c i l i t y ,  product ion 
c o n s i s t s  of aluminum phosphate rock;  
ca l c ined  aluminum phosphate ( c l i n k e r ) ;  
and f i n e l y  ground c l i n k e r  (PHOSPAL). 
Mining c a p a c i t y  i s  700,000 mt/year of 
aluminum phosphate. Largest  produc- 
t i o n  t o  d a t e  was 400,000 m t  i n  1974; 
t h e  1976 product ion is expected t o  be 
350,000 m t .  To t a l  c a l c i n i n g  capac i ty  
i s  350,000 mtlyear .  Af t e r  c a l c i n i n g ,  
t h e  major po r t i on  of c l i n k e r  i s  
shipped t o  Europe f o r  g r ind ing  and 
bagging f o r  use  i n  d i r e c t  a p p l i c a t i o n .  
Small q u a n t i t i e s  (15,000 mt lyear  
capac i ty )  a r e  ground i n  Raymond m i l l s  
f o r  u se  i n  Senegal.  P a r t i a l  chemical 
a n a l y s i s  of aluminum phosphate o r e  and 
PHOSPAL a r e  shown i n  t a b l e  46. About 
75% of t h e  P  i n  PHOSPAL i s  s o l u b l e  i n  
ammonium c i t r a t e .  



Table 46. Partial Chemical Analysis of T h i s  and Taiba Phosphates 

Chemical 
Cons t i tuent  

'2'5 

A1203 
CaO 

Thies 

Aluminum Phosphate PHOSPAL 

W t ,  % w t ,  % 

29.8 34.6 

30.9 35.9 

9.2 10.9 

7.9 9.1 

2.5 2.9 

1 .6  1.9 

- 0.3 

0.7 - 

Taiba 
Phosphate 

w t ,  % 

37.3 

0.75 

51.5 

0.95 

2.96 

0.02 

0.10 

3.70 

a  
Includes organic ma te r i a l .  

Also, t h e  capaci ty  e x i s t s  a t  
Thies  t o  process 100,000 mt/year of a  
calcium phosphate rock of 34% Pz05. 
The materi 'al has been marketed a s  
BAYLIFOS. The calcium phosphate 
f a c i l i t i e s  a t  Taiba have the  capac i ty  
t o  provide about 1,600,000 mt/year of 
concent ra te .  Af ter  mining and washing 
t o  remove some of t h e  che r t ,  t h e  
phosphori te  i s  benef ic ia ted  by screen- 
i n g  and f l o t a t i o n .  The concent ra te  
con ta ins  37% P205. Concentrat ions of 
o the r  c o n s t i t u e n t s  a r e  shown i n  t a b l e  
46. 

The present  needs of Senegal a r e  
31,000 m t -  of phosphate rock per  year ,  
while  production capaci ty  exceeds 
2,400,000 m t .  Thus, i t  i s  apparent  
t h a t  Senegal w i l l  have a  s u b s t a n t i a l  
expor t  capac i ty  f o r  many years .  

Both aluminum and calcium phos- 
phates  a r e  used i n  the  f e r t i l i z e r  
product ion f a c i l i t y  of SIES a t  
Rufisque. This  f ac to ry  began produc- 
t i o n  i n  1968 mainly f o r  expor t .  The 
p l an t  i s  capable of producing 230 
mtlday of s u l f u r i c  ac id ,  70 mt/day of 

- - - 

phosphoric ac id ,  300 mtlday of TSP, 
and 130,000 mtlyear of granular  DAP or  
NPK compounds. A bulk-blending u n i t  
of 40,000 mtlyear capaci ty  i s  in- 
s t a l l e d  a t  t he  f ac to ry  but is  not 
c u r r e n t l y  used. Inputs  of raw mate- 
r i a l s  include:  potassium ch lo r ide  
from Republic of Congo; anhydrous 
ammonia from Europe o r  Gulf of Mexico; 
t r i ca l c ium phosphate from Taiba mine; 
aluminum phosphate from Thies; and 
s u l f u r  from Poland, France, o r  Canada. 
Aluminum phosphate i s  used a s  p a r t  of 
t h e  P component i n  t h e  low a n a l y s i s  
grades.  About 5,000-6,000 mt/year is  
used. 

F e r t i l i z e r  use i s  projected t o  
inc rease  a t  a  r a t e  of 7-8%/year. 
Hence, t h e r e  a r e  p lans  t o  inc rease  t h e  
product ion c a p a b i l i t y  s i n c e  t h e  pres- 
en t  capac i ty  of 130,000 mt/year of NPK 
compounds w i l l  soon be i n s u f f i c i e n t  
f o r  Senegal 's  needs. These p lans  
inc lude  s u f f i c i e n t  s u l f u r i c  and phos- 
phoric  ac id  capaci ty  f o r  an a d d i t i o n a l  
400 mt/day of P205 and an inc rease  i n  
t h e  SIES g ranu la t ion  capaci ty  f o r  t h e  
product ion of TSP, MAP, and DAP f o r  
l o c a l  and export  markets.  



I n  a d d i t i o n  t o  t h i s  planned 
expansion, t h e r e  i s  a  p ro j ec t  f o r  
producing ammonia and urea from 
gases from t h e  planned o i l  r e f i n e r y  
i n  t h e  f r e e  zone of Dakar. A 
company, FERTISEN, has been formed 
f o r  t he  n i t rogen  p ro j ec t .  FERTISEN'S 
c a p i t a l  w i l l  c o n s i s t  o f :  40% by 
Government of Senegal, 10% by N-REN 
Corporat ion (USA), 30% by i n t e r e s t e d  
customer companies, and 20% 

unal loca ted .  The f a c i l i t y  w i l l  
be  cons t ruc ted  between SIES and 
t h e  planned r e f i n e r y .  I n s t a l l e d  
capac i ty  w i l l  be 230 mt/day of urea 
and 300 mt/day of ammonia i n  twu 
u n i t s  of 150 mt/day. Ammonia not  
used i n  urea product ion w i l l  be fur -  
nished t o  SIES f o r  u s e  i n  manufacture 
of NPK compounds and t o  l o c a l  indus- 
t r i e s .  N-REN w i l l  handle export of 
any surp lus  not  used i n  t he  country.  

TRANSPORTATION 

I n t e r n a t i o n a l  Transpor ta t  ion  handl ing any s i z e  v e s s e l  and i s  
equipped f o r  bulk o r  packaged cargoes.  

Senegal has 533 km of c o a s t l i n e  Dakar i s  t h e  only pro tec ted  commercial 
on the  A t l a n t i c  Ocean and d i r e c t  ocean deep-water po r t  among the  Sahel ian 
access  t o  world markets. Most of coun t r i e s .  I n  a d d i t i o n  t o  Dakar, 
Senegal 's  i n t e r n a t i o n a l  t r a f f i c  i s  v i a  Senegal has  t h r e e  o t h e r  p o r t s  wi th  
t h e  po r t  of Dakar which i s  capable of acces s  t o  t h e  A t l a n t i c  Ocean: 

J 

MAURITANIA 

SENEGAL 

TRANSPORTATION 



Foundiougne and Kaolack on t h e  Saloum 
River and Ziguinchor on t h e  Casamance 
River .  Addi t iona l  d e s c r i p t i o n  of 
Senegalese p o r t s  a s  w e l l  a s  o t h e r  w e s t  
Af r ican  p o r t s  t h a t  s e r v e  t h e  Sahe l ian  
c o u n t r i e s  is  found i n  t h e  Regional 
Overview. Volume 1. 

in l and .  The Saloum River is  navigable  
f o r  v e s s e l s  of about 4,000-6,000 m t  t o  
Kaolack, 118 km in land .  The Casamance 
River  is  navigable  f o r  178 km by s h i p s  
of up t o  5  f t  d r a f t .  Water movement 
i s  not  heav i ly  r e l i e d  upon. 

Domestic T ranspo r t a t i on  

The t r a n s p o r t a t i o n  network i n  
Senegal i s  f a i r l y  adequate  i n  s e rv ing  
t h e  popula t ion  concent ra ted  i n  t h e  
w e s t  (26) .  Only s h o r t  d i s t a n c e s  a r e  
r eqd i r ed  t o  acces s  most a r e a s ,  in- 
c lud ing  t h e  p o r t s .  Most of t h e  14,000 
km of roads  and 1,032 km of ra i lway 
l i n e s  a r e  o r i e n t e d  toward Dakar. 
About 58% of t h e  roads a r e  e i t h e r  
paved, g r ave l ,  o r  e a r t h  a l l -weather  
roads.  T ranspo r t a t i on  i s  c a r r i e d  on 
by p r i v a t e  f i rms  ope ra t i ng  i n  a  
compet i t ive  atmosphere. 

A main rai lway l i n e ,  660 km i n  
l eng th ,  o r i g i n a t e s  i n  Dakar and 
ex tends  i n t o  Mali .  A northbound 
branch l i n e  connec ts  Dakar w i th  S t .  
Louis (290 km) and a l s o  branches o f f  
t o  access  Linguere i n  n o r t h  c e n t r a l  
Senegal.  The main ra i lway  l i n e  
between Dakar and Mali  c a r r i e s  about 
40% of Ma l i ' s  expor t  t r a f f i c  and 60% 
of i t s  imports.  This  t r a d e  a c t i v i t y  
gene ra t e s  about ha l f  of t h e  r a i l r o a d  
sys tem's  g ros s  revenues.  

I n  a d d i t i o n  t o  overland modes of 
t r a n s p o r t ,  approximately 1 ,500  km of 
waterways a r e  s ea sona l ly  navigable .  
The year-round n a v i g a b i l i t y  of t h e  
Senegal River  i s  l i m i t e d  t o  small  
s h i p s  and only  t o  Podor, 275 km in- 
l and .  Between J u l y  and January,  boa t s  
can reach  Matam, 646 km in land .  I n  
August and September, nav iga t ion  is  
p o s s i b l e  t o  Kayes, Mali ,  973 km 

Transpor ta t ion  r a t e s  vary  w i th in  
Senegal,  depending upon t h e  mode and 
t h e  ex t en t  of i n f r a s t r u c t u r e  develop- 
ment. Truck f r e i g h t  r a t e s  a r e  ex- 
tremely s e n s i t i v e  t o  road cond i t i ons  
( t a b l e  47) .  The high c o s t  of road 
t r a n s p o r t  t o  Kolda, i n  t h e  Casamance 
r eg ion  of Senegal,  is  due t o  t h e  poor 
roads  used t o  access  t h e  town. 
Rai l road  t r a n s p o r t  c o s t s  a r e  a l s o  
v a r i a b l e  and a r e  e s t a b l i s h e d  on an 
i n d i v i d u a l  c o n t r a c t  b a s i s .  

Table 47. Truck Transportation Rates in Senegal ,1975 

Base Rate, 
Road Condit ion $/mt/km 

Tarred road 0.0343 
Good pa th  o r  improved p a t h  0.0429 
Ordinary p a t h  0.0644 
Bad p a t h  0.1202 
Sandy p a t h  0.1631 

The e s t ima te s  of r a i l  and road 
movement r a t e  charges  t o  key market 
a r e a s  a r e  shown i n  t a b l e  48. The 
sav ings  from shipping f r e i g h t  by r a i l  
a r e  l im i t ed  by t h e  small  number of 
r a i l  r o u t e s  and r e l a t i v e l y  s h o r t  
d i s t a n c e  requi red  t o  acces s  most 
r eg ions  of t h e  country.  Thus, much of 
t h e  domestic f r e i g h t  movement i s  v i a  
t ruck .  F re igh t  forwarding and han- 
d l i n g  charges a r e  s tandard  f o r  both 
modes of t r a n s p o r t a t i o n .  The c o s t  of 
handl ing each t r a n s f e r  of f e r t i l i z e r  
i n  50-kg bags is about $1.88/mt. 



Table 48. Freight Charges for Moving Bagged Fertilizers From Storage to Population Centers in Senegal ,1975 

T o t a l  
Handl ing T r a n s p o r t  T r a n s p o r t a t i o n  

From To D i s t a n c e  Mode Charges  Charges Cost  

km - - - - - - -  - $ I m t - - - - - - - -  

Dakar L inguere  360 R a i l  3 .76 19.24 23.00 
Kid i r a  660 R a i l  3 .76 35.28 39.04 
Kaolack 170 Road 3.76 5.85 9 .61 
Kolda 68 0 Road 5.64 46.42 52.06 

POTENTIAL PROJECTS 

Senegal  h a s  t h e  l and  r e s o u r c e s  t o  
a c h i e v e  s e l f - s u f f i c i e n c y  i n  food 
p r o d u c t i o n  f o r  i t s  peop le .  Only 36% 
o f  t h e  p o t e n t i a l l y  a r a b l e  l and  is 
p r e s e n t l y  under  c u l t i v a t i o n .  While  
n o t  a n  easy  p r o c e s s ,  new l a n d s  c a n  be 
b rough t  i n t o  p r o d u c t i o n  w i t h  t ime.  

Most of t h e  new l a n d s  a r e  i n  t h e  
Casamance and E a s t e r n  Senegal  Regions.  
These  r e g i o n s  a r e  r e l a t i v e l y  remote  
and w i l l  r e q u i r e  development of i n f r a -  
s t r u c t u r e  a s  t h e y  a r e  s e t t l e d .  I m -  
proved p r o d u c t i o n  technology should  be 
i n t r o d u c e d  a l o n g  w i t h  s e t t l e m e n t .  

The Senega l  R iver  Region o f f e r s  
p o t e n t i a l  f o r  i n c r e a s e d  p r o d u c t i o n  and 
i s  r e l a t i v e l y  a c c e s s i b l e .  However, 
i n c r e a s e d  p r o d u c t i v i t y  of  t h i s  r e g i o n  
depends  upon development of i r r i g a t i o n .  

I n  t h e  s h o r t  run ,  food p r o d u c t i o n  
c a n  be i n c r e a s e d  th rough  g r e a t e r  y i e l d s  
on e x i s t i n g  c r o p l a n d s .  Senegal  h a s  
made s i g n i f i c a n t  p r o g r e s s  i n  t h i s  a r e a  

between 1973 and 1975. G r e a t e r  u s e  of  
improved p r o d u c t i o n  p r a c t i c e s  on cur -  
r e n t l y  c u l t i v a t e d  l a n d  can  f u r t h e r  
i n c r e a s e  t h e  p r o d u c t i v i t y  of S e n e g a l e s e  
a g r i c u l t u r e .  

Adoption of f e r t i l i z e r  i n v o l v e s  
more t h a n  j u s t  t h e  a b i l i t y  t o  accu- 
r a t e l y  recommend and supp ly  f e r t i l -  
i z e r .  A s t a b l e  p r i c e  r e l a t i o n s h i p  
between t h e  v a l u e  of  y i e l d  g a i n  and 
c o s t  of f e r t i l i z e r  a p p l i c a t i o n  must 
p r o v i d e  a n  economic i n c e n t i v e  t o  t h e  
farmer .  Even when t h i s  r e l a t i o n s h i p  
a p p e a r s  t o  be economica l ly  f a v o r a b l e ,  
t h e  farmer  may s t i l l  be r e l u c t a n t  t o  
a d o p t  f e r t i l i z e r .  Ex tens ion  e d u c a t i o n  
and f e r t i l i z e r  r e sponse  d e m o n s t r a t i o n s  
a r e  impor tan t  i n  a s s i s t i n g  him t o  more 
a c c u r a t e l y  e v a l u a t e  t h e  b e n e f i t s  and 
r i s k s  of f e r t i l i z e r  use .  

The f o l l o w i n g  p r o j e c t  recommenda- 
t i o n s  a r e  suggested t o  a c c e l e r a t e  food 
p r o d u c t i o n  th rough  t h e  u s e  of f e r t i l -  
i z e r  i n  Senega l .  



S o i l  F e r t i l i t y  P r o j e c t  

Senega l  h a s  a  s t r o n g  agronomic 
r e s e a r c h  program, bu t  i t  i s  o r i e n t e d  
toward c o n t r o l l e d  r e s e a r c h  on e x p e r i -  
ment s t a t i o n s  o r  f i e l d s .  T h i s  d o e s  
n o t  r e p r e s e n t  t h e  l e v e l  of c r o p  
p r o d u c t i o n  technology a v a i l a b l e  t o  t h e  
mass of f a r m e r s  i n  Senega l .  Recen t ly ,  
e x t e n s i o n  and j o i n t  r e s e a r c h - e x t e n s i o n  
programs have been i n i t i a t e d  i n  t h e  
peanu t  b a s i n  which should  g r e a t l y  
improve c r o p  response  d a t a  a t  t h e  farm 
l e v e l .  

A s o i l  f e r t i l i t y  p r o j e c t  i s  
proposed f o r  t h e  Casamance and E a s t e r n  
Senegal  Regions .  It should  be incor -  
p o r a t e d  by o r  have c l -ose  l i a i s o n  w i t h  
c u r r e n t  and f u t u r e  c r o p  p r o d u c t i o n  and 
i n t e g r a t e d  a g r i c u l t u r a l  development 
p r o j e c t s .  I n  a d d i t i o n ,  t h e  c u r r e n t  
s o i l  f e r t i l i t y  work i n  t h e  peanut  
b a s i n  might  be r e o r i e n t e d  t o  a l s o  
i n c l u d e  K and PR r e s p o n s e  t r i a l s .  

The S o i l  F e r t i l i t y  P r o j e c t  h a s  
t h e  f o l l o w i n g  o b j e c t i v e s :  (1)  o b t a i n  
agronomic and economic c r o p  r e s p o n s e  
d a t a  f o r  f e r t i l i z e r  n u t r i e n t s  f o r  "on- 
farm" c o n d i t i o n s ;  ( 2 )  t r a i n  Senega lese  
c r o p  p r o d u c t i o n  s p e c i a l i s t s ;  and 
(3)  d e m o n s t r a t e  good c r o p  p r o d u c t i o n  
t e c h n i q u e s  t o  f a rmers .  The term of 
t h e  p r o j e c t  i s  5  y e a r s .  P r o j e c t  team 
members would work c l o s e l y  w i t h  
e x i s t i n g  r e s e a r c h  and e x t e n s i o n  

o r g a n i z a t i o n s .  A d e t a i l e d  d e s c r i p t i o n  
of  t h e  proposed p r o j e c t  i s  c o n t a i n e d  
i n  append ix  11. 

P u b l i c  P o l i c y  S t u d i e s  on P r i c e  
S t a b i l i z a t i o n  and E q u a l i z a t i o n  

F e r t i l i z e r  u s e  is  h i g h l y  depen- 
d e n t  upon t h e  r e l a t i o n s h i p  between t h e  
c o s t  of f e r t i l i z e r  and c r o p  p r i c e s .  

IFDC recommends t h a t  a l t e r n a t e  
p u b l i c  p o l i c i e s  on  p r i c e  s u p p o r t  and 
c o s t  s u b s i d i z a t i o n  be s t u d i e d  t o  
d e t e r m i n e  t h e i r  e f f e c t s  on f e r t i l i z e r  
a d o p t i o n ,  food p r o d u c t i o n ,  and o v e r a l l  
economic development.  IFDC recommends 
t h a t  one  e x p a t r i a t e  economist  work 
w i t h  Senega lese  economis t s  from t h e  
a p p r o p r i a t e  p lann ing  o r g a n i z a t i o n  t o  
c a r r y  o u t  t h e  s t u d y .  The term of  
t h i s  p r o j e c t  is 6 months. See  append ix  
I1 f o r  a d d i t i o n a l  d e t a i l .  

Es t ima ted  Budgets--Recommended P r o j e c t s  

The e s t i m a t e d  f o r e i g n  exchange 
r e q u i r e m e n t s  f o r  t h e  budge t s  f o r  t h e  
recommended p r o j e c t s  a r e :  

P r o j e c t  

S o i l  F e r t i l i t y  
P u b l i c  P o l i c y  

Budget 

$82 5 ,000 
31,000 

$856,000 
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APPENDIX I 

FERTILIZER RAW FATERIAL DEPOSITS AND LITERATURE REFERENCES 

References Composition of Samples Locat i o n  Other Information 

Reference 1 A 1  phosphate A t  Mibaye, e a s t  of 
Taiba 

L a t e r i t i c  phosphate A t  Mekhe between Sam Thickness of seam 4 m a t  1-lekhe, 
and Ker-Male n o r t h  of 5-6 m a t  T ia re .  Area approx. 
Thies  500 km2. 

Reference 2 and "Very r i c h  phosphate" Keur Yakhandiaye and 
Reference 4 nearby. 

References 3 ,  4, These r e f e rences  d e s c r i b e  the  85 km from Dakar Overburden 2-3 m. Open-pit 
and 6 Thies  phosphate p re sen t ly  mining of seam 17 m t h i c k  average. 

a 
e x t r a c t e d  a t  Pa l lo .  There is  Reserves 50 m i l l i o n  m t .  In  1975, 
a l s o  aluminum phosphate a t  250,000 m t  c a l c ined  and ground 
Ouobine. t o  produce P H O S P A L . ~  Operating 

company i s  S o c i e t e  Senegalaise  
des  Phosphates de Thies .  

Keference 6 

Reference 10  

Phosphate beds 
P205 11-35% 

Many l o c a t i o n s  Eas t  40-50% of v a r i o u s  borings f o r  
and South of Thies . water encountered phosphate beds 

a t  depths of 40-100 m.  

Zinguinchor Deposit  found a t  232 m dur ing  
bor ing  f o r  water .  

Explanatory no te  t o  10-12% P205 Kanel, Guiers ,  
Ca r t e  Geologique Casamanc e 
Senegal BRGM 19b2 

a Ind. e t  Trav. dfOutremer Jan. 1976, p. 57, s ays  r e se rves  now est imated a t  150 m i l l i o n  m t .  
b ~ h e  g r ind ing  is done mainly i n  France. 



SENEGAL (Continued) 

References Composition of Samples Locat i o n  Other Information 

Reference 7 High PzO5 aluminous rock P a l l o  Gives a minera logica l  s tudy of 
t hese  l a r g e  d e p o s i t s  i n d i c a t i n g  
the  presence of c r a n d a l l i t e  and 
w a v e l l i t e ,  e t c .  and a def ined  
s e r i e s  of c l a y s .  

Reference 6 
p.  202-3 

Keferences 4 
and 6 

P y r i t e s  i n  marls  Kaf f r i n e  
N' Diouma 
Gainta 

In one l o c a t i o n  a t  85 m and i n  
another  a t  230 m.  

Many observa t ions  a r e  Kedougou , Moukmouk, Usually encountered when boring 
repor ted  of l i g n i t e ,  Ouakam, e t c .  f o r  water.  About 60 m deep and of 
bituminous marls  and lime- g r e a t  th ickness .  
s t o n e s ,  i n  one case wi th  
p y r i t e s .  

P r i v a t e  communication O i l  i n  l imes  tone  

Reference 6 
p. 183-4 

Brines 

Thienaba (North of 
Thies)  

N' Guermalal, Coki , 
J o a l  

Above, Ref. 6 Brines East of Lake Guiers 

Mem. BRGM 1967, 
41, 32 

Natron waters  North Senegal between 
meridians 15' 45' and 
16' 45 ' .  

I n d u s t r i e s  e t  Phosphate rock Tobene near  Lake Guiers Reserves 90 m i l l i o n  m t .  A p ro j ec t ed  
Travaux d 'outremer,  ( P r i v a t e  sources say not  new mine w i l l  g ive  2 m i l l i o n  m t  
Sept .  1975, product /year .  Companies involved 
pp. 739-40. a r e  from Senegal,  Morocco, and 

France. A phosphate-oil  exchange 
wi th  I r a n  i s  being s tud ied .  

bl 
P 



Senegal .  A. Gorod isk i .  Rapp. a .  Serv.  g e o l .  Afr .  occ id .  F r . ,  1948, pp 34- 
37.  ( I n  French) Phosphates ,  pp 36-37. 

Senegal .  A. Gorodiski .  Rapp. a. Serv. g e o l .  Afr. occ id .  F r . ,  1949, pp 
26-29. ( I n  French) Phosphates ,  pp 27-29. 

Note pe t rograph ique  s u r  l e  phosphate  d e  chaux d e  Lam-Lam (A.O.F.). L. 
Visse .  C . r .  somm. Seanc. Soc. 5 e o l .  F r . ,  1949, No. 11-12, pp 251-253. ( I n  -- - 
French) .  

Les  r e s s o u r c e s  m i n i e r e s  d e  l ' b f r i q u e  o c c i d e n t a l e .  M.G. Arnaud. B u l l .  No. -- 
8 . ,  D i r .  Mines Af r .  occ id .  F r . ,  1945. 100 pp, f i g s . ,  r e f s . ,  maps. ( I n  ---- - 
French) Phosphates ,  pp 50-54, 85-92. 

Sur  l e s  phosphates  alumineux de  l a  r e g i o n  d e  T h i e s  (Senega l ) .  L. Capdecomme. 
C . r .  hebd. Seanc. Acad. S c i . ,  P a r i s .  1952, Vol. 235, No. 2,  pp 187-189, -- --- 
r e f .  ( I n  French) .  

C o n t r i b u t i o n s  a l a  s t r a i t i g r a p h i e  e t  a  l a  p a l e o n t o l o g i e  de  l a  p a r t i e  o u e s t  
d e  Senega l  ( C r e t a c e  e t  T e r t i a i r e ) .  F. T e s s i e r .  Bu l l .  No. 14.  D i r .  Mines ----- 
Afr .  o c c i d .  F r . ,  1952, Vol. 1. 267 pp, f i g s . ,  pho tos ,  r e f s . ,  maps. ( I n  
French) Phosphates ,  pp 93-94, 110-120, 147-151. 

Etude minera log ique  d e s  g i t e s  d e  phosphates  alumineux de  l a  r e g i o n  d e  T h i e s  
(Senega l ) .  L. Capdecomme. C . r .  19me Congr. g e o l .  i n t . ,  1952, S e c t .  11, -- 
P t .  11, pp 103-117, f i g .  , r e f s .  ( A l g i e r s :  1953).  ( I n  French) .  

L 'emploi  d e s  phosphates  d e  T h i e s  dans  l ' a g r i c u l t u r e  S e n e g a l a i s e .  S. Bouyer. 
C . r .  2me Conf. i n t e r a f r .  S o l s .  L e o p o l d v i l l e ,  1954, Vol. 2,  pp 1395-1414. --- 
( I n  French) .  

Sur l a  r a d i o a c t i v i t e  d e s  phosphates  de  l a  r e g i o n  de  T h i e s  (Senega l ) .  - - 

L. Capdecome and R. Pulou.  C . r .  hebd. Seanc. Acad. S c i . ,  P a r i s ,  1954, -- --- 
Vol. 239, No. 3 ,  pp 288-290, r e f s .  ( I n  French) .  

Miocene e t  i n d i c e s  phospha tes  d e  Cassamance (Senega l ) .  A. Gorod isk i .  C . r .  
s o m .  Seanc. --- Soc. g e o l .  F r . ,  1958, No. 1 3 ,  pp 293-297, r e f s .  ( I n  French) .  

Les phosphates  d e  Taiba .  V. D m i t r i e f f .  Travaux, 1959, No. 298, pp 449- 
453, photos .  ( I n  French. E n g l i s h  a b s t r a c t .  p  449).  

C o n t r i b u t i o n  a  l ' e t u d e  d e s  phosphates  alumineux d e  l a  r e g i o n  d e  T h i e s  
(Senega l ) .  E. L a t r i l h e .  B u l l .  No. 25. Serv.  Geol. P rospec t .  min. Afr. ----- -- 
o c c i d .  F r . ,  1959. 84 pp, f i g s . ,  pho tos ,  r e f s .  ( I n  French).  

Abbau und Aufbere i tung  d e r  P h o s p h a t l a g e r s t a t t e n  i n  F l o r i d a  und i m  Senega l .  
G. Q u i t t k a t .  Z. Erzbergb.  M e t t a l l h a t t w e s . ,  1960, Vol. 13 ,  No. 3 ,  pp 101- 
109 ,  f i g s . ,  maps. ( I n  German). 

A p t i t u d e  a  l ' e n r i c h i s s e m e n t  du m i n e r a i  d e  phosphate  d e  Taiba (Concentra- 
t i o n  a p t i t u d e  of Ta iba  phosphate  o r e ) .  M. Pr ioux.  -- Pap. No. EICONF. 
39lAl122. -- U.N.  Conf. Appl. S c i .  Technol. B e n e f i t  l e s s  Dev. Areas,  1962. 5  --- 
pp  ( I n  French) .  

La s e d i m e n t a t i o n  e t  l ' a l t e r a t i o n  l a t e r i t i q u e  d e s  fo rmat ions  phospha tees  du 
gisement  d e  Taiba  (Republique du Senega l ) .  M. S lansky,  A. Lallemand and 
G. M i l l o t .  B u l l .  Serv.  C a r t e  g e o l .  A l s .  L o r r . ,  1964, Vol. 17 ,  P t .  4 ,  --- -- 
pp 311-324, f i g s . ,  r e f s .  ( I n  French. E n g l i s h  a b s t r a c t ,  p  323).  

The Ta iba  phosphate  r o c k  mine. Phosphorus - & Potass ium,  1970, No. 49, pp 
26-30, f i g s . ,  photos .  



APPENDIX I1 

RECOMMENDED PROJECTS 

SOIL FERTILITY PROJECT I N  SENEGAL 

F i s c a l  y e a r  proposed f o r  f i n a n c i n g :  FY 1978 

P r i o r i t y  and Relevance 

A g o a l  of A I D  s u p p o r t  i n  West A f r i c a  i s  t o  a s s i s t  i n  i n c r e a s i n g  food 
p r o d u c t i o n ,  p a r t i c u l a r l y  t o  r e s t o r e  b a l a n c e  between p r o d u c t i o n  and demand. 
Major emphasis i s  be ing  p laced  on  t h i s  g o a l  by A I D  th rough  s u p p o r t  of Semi- 
Arid Food G r a i n  Research and Development (SAFGRAD) and c o u n t r y  and s e c t i o n a l  
c r o p  p r o d u c t i o n  a n d / o r  i n t e g r a t e d  r u r a l  development p r o j e c t s .  

Requirements f o r  m i l l e t ,  sorghum, and r i c e ,  pr imary food c r o p s ,  a r e  
p r o j e c t e d  t o  i n c r e a s e  118,000 and 258,000 m t  by 1980 and 1985 o v e r  1975 food 
requ i rements .  To h e l p  meet t h e s e  needs ,  b a s i c  and a p p l i e d  r e s e a r c h  and ex ten-  
s i o n  programs a r e  be ing  expanded t o  deve lop  and d i s t r i b u t e  d rough t  t o l e r a n t  
v a r i e t i e s  adap ted  t o  t h e  s o i l  and c l i m a t i c  c o n d i t i o n s ,  t o  s t u d y  c ropp ing  
sys tems  s u i t a b l e  t o  t h e  a r e a ,  and t o  g e n e r a l l y  i n c r e a s e  u s e  of improved c r o p  
p r o d u c t i o n  technology,  p a r t i c u l a r l y  i n  t h e  peanut  b a s i n .  These programs a r e  
much needed and w i l l  b r i n g  a b o u t  i n c r e a s e d  c r o p  p roduc t ion .  Senega l  a l s o  
needs  t o  expand c r o p  p r o d u c t i o n  i n  t h e  Casamance and E a s t e r n  Senega l  Regions.  

Farm l e v e l  i n f o r m a t i o n  i s  s c a r c e  f o r  c e r e a l  r e s p o n s e  t o  f e r t i l i z e r .  
L imi ted  d a t a  i n d i c a t e  on-farm r e s p o n s e  t o  low l e v e l s  of a p p l i c a t i o n  may be  
from 7  t o  1 5  kg of g r a i n l k g  of N p l u s  P2O5 i n  t h e  peanut  b a s i n .  Even l e s s  
i n f o r m a t i o n  i s  a v a i l a b l e  f o r  on-farm c r o p  r e s p o n s e  t o  K a l t h o u g h  t r i a l s  and 
d e m o n s t r a t i o n s  have been i n i t i a t e d .  

Many t r i a l s  have been conducted w i t h  PR, bo th  Taiba  and PHOSPAL. 
However, a v a i l a b l e  d a t a  d i d  n o t  pe rmi t  a n  e v a l u a t i o n  of t h e  economics of  u s e  
o f  PR i n  comparison w i t h  s o l u b l e  P f e r t i l i z e r s .  To maximize t h e  response  t o  
f e r t i l i z e r ,  improved p r o d u c t i o n  p r a c t i c e s  a t  t h e  farm l e v e l  must be imple- 
mented. L i t t l e  i s  known abou t  farmer  a t t i t u d e s  toward a c c e p t a n c e  of improved 
c u l t u r a l  p r a c t i c e s .  The l a c k  o f  widespread a c c e p t a n c e  i n  many c a s e s  may be  
d u e  t o  t h e  l a c k  of farmer  knowledge, b o t t l e n e c k s  i n  t h e  d e l i v e r y  sys tem f o r  
i n p u t s ,  l i m i t e d  a v a i l a b i l i t y  of c r e d i t  a t  economical  i n t e r e s t  r a t e s ,  i n a d e q u a t e  
i n p u t / o u t p u t  p r i c e  r e l a t i o n s h i p s ,  and u n s t a b l e  market  demand. 

D e s c r i p t i o n  of P r o j e c t  

T h i s  p r o j e c t  would implement a  s o i l  f e r t i l i t y  program i n  t h e  Casamance 
and E a s t e r n  Senega l  Regions c o n s i s t i n g  of two "ac t ion"  components fo l lowed by 
a  p r o j e c t  e v a l u a t i o n .  The t e r m  of t h e  p r o j e c t  i s  5  y e a r s .  I t  would be  imple- 
mented w i t h i n  t h e  framework of e x i s t i n g  i n s t i t u t i o n s  r e s p o n s i b l e  f o r  a g r i c u l t u r a l  
r e s e a r c h  and e x t e n s i o n .  

The o b j e c t i v e s  of t h e  s o i l  f e r t i l i t y  p r o j e c t  a r e :  

1. Def ine  t h e  n a t u r e  o f  r e s p o n s e  o f  food c r o p s  t o  f e r t i l i z e r  i n  v a r i o u s  s o i l  
and c l i m a t i c  c o n d i t i o n s  a t  t h e  farm l e v e l ;  



2 .  Quan t i fy  t h e  v a l u e  of ind igenous  PR f o r  food c r o p  p r o d u c t i o n  i n  r e l a t i o n  
t o  s o l u b l e  P  f e r t i l i z e r  and o t h e r  widely  used PR under  v a r y i n g  s o i l  and 
c l i m a t i c  c o n d i t i o n s ;  

3 .  T r a i n  n a t i o n a l s  i n  improved c r o p  p r o d u c t i o n  p r a c t i c e s ,  methods of con- 
d u c t i n g  and a n a l y z i n g  t r i a l s  and d e m o n s t r a t i o n s ,  and u s i n g  r e s u l t s  w i t h  
f a r m e r s ;  

4 .  Demonstra te  t o  f a rmers  t h e  v a l u e  of improved c r o p  p r o d u c t i o n  p r a c t i c e s ;  
and 

5.  R e l a t e  l e v e l s  of i n p u t s  of a  c r o p  p r o d u c t i o n  program t o  o u t p u t s ,  changes  
i n  a t t i t u d e s ,  and changes  i n  p r a c t i c e s .  

T h i s  p r o j e c t  p roposes  t h a t  one c r o p  p r o d u c t i o n  s p e c i a l i s t  be as-  
s i g n e d  t o  work i n  each  of two r e g i o n s .  Each c rop  s p e c i a l i s t  would have f o u r  
a s s i s t a n t s  ( n a t i o n a l s )  t h a t  would be  t r a i n e d  t o  c a r r y  on t h e  work themse lves .  
One o r  two a d d i t i o n a l  new a s s i s t a n t s  would be  added each y e a r .  

S p e c i a l i s t s  would be  a s s i g n e d  f o r  2 and 3  y e a r s  and r o t a t i o n  would 
b e  s t a g g e r e d  t o  pe rmi t  c o n t i n u i t y .  The f i r s t  c o o r d i n a t o r ' s  term would be  f o r  
3  y e a r s .  The s p e c i a l i s t s  must have t r a i n i n g  and e x p e r i e n c e  t o  conduct  p r o f e s -  
s i o n a l  l e v e l s  of work and must be  a b l e  t o  e f f e c t i v e l y  converse  i n  French.  
S p e c i a l i s t s  shou ld  a r r i v e  i n  Senega l  i n  January  o r  February  t o  g i v e  t ime  f o r  
f a m i l i a r i z a t i o n  and p l a n n i n g  b e f o r e  t h e i r  f 5 r s t  c r o p  season .  Upon a r r i v a l ,  
t h e  s p e c i a l i s t s  would f a m i l i a r i z e  themselves  w i t h  e x i s t i n g  r e s e a r c h  d a t a  and 
c r o p  p r o d u c t i o n  programs, and make d e t a i l e d  p l a n s  f o r  t h e  coming season  i n  
c o n s u l t a t i o n  w i t h  r e s e a r c h e r s  and p r o j e c t  management. 

Each c r o p  s p e c i a l i s t  would be r e s p o n s i b l e  f o r  conduc t ing  3 0  t o  4 0  
c r o p  p r o d u c t i o n  t r i a l s  o r  d e m o n s t r a t i o n s  of a  d e s i g n  s u i t a b l e  t o  measure t h e  
e f f e c t  of  i n d i v i d u a l  p l a n t  n u t r i e n t s  ( N ,  P, K ,  S ) ,  c r o p  v a r i e t y ,  p l a n t  popula- 
t i o n ,  t i m i n g  of p l a n t i n g  and h a r v e s t i n g ,  s o i l  p r e p a r a t i o n ,  and i n c o r p o r a t i o n  
of r e s i d u e  o r  manure a p p l i c a t i o n .  Long-term exper iments  would be e s t a b l i s h e d  
t o  d e t e r m i n e  t h e  e f f e c t  of  c r o p  r o t a t i o n s  and t h e  v a l u e  of r e s i d u a l  f e r t i l i z e r .  

I n d i v i d u a l  t r i a l s  w i t h  PR would be  conducted f o r  3 t o  5 y e a r s  t o  
d e t e r m i n e  t h e  immediate a s  w e l l  a s  r e s i d u a l  e f f e c t .  The t r i a l s  would i n c l u d e  
e q u i v a l e n t  r a t e s  of P2O5 a p p l i e d  a s  TSP and PR and t h e  lowes t  r a t e s  of PR w i t h  
supp lementa l  TSP. I n  a l l  t r i a l s  and d e m o n s t r a t i o n s ,  s o i l  samples  would be 
o b t a i n e d  and ana lyzed  f o r  a t t e m p t s  a t  c o r r e l a t i o n  of y i e l d  response  and l e v e l s  
of  s o i l  t e s t  P  and p o s s i b l y  o t h e r  c h a r a c t e r i s t i c s .  Arrangements would be made 
f o r  p r o p e r  a n a l y s i s  of samples  a t  r e s e a r c h  s t a t i o n  l a b o r a t o r i e s .  R a i n f a l l  
( q u a n t i t y  and d i s t r i b u t i o n )  would be recorded  a t  o r  n e a r  each l o c a t i o n .  Data 
would r e c e i v e  s t a t i s t i c a l  and economic a n a l y s e s ,  and p r a c t i c a l  farm budge t s  f o r  
v a r i o u s  c r o p p i n g  and economic s i t u a t i o n s  would be developed.  

A g r a d u a t e  s t u d e n t  would conduct a d o p t i o n  s t u d i e s  of changes  r e s u l t -  
i n g  from t h e  c r o p  p r o d u c t i o n  program. T h i s  s t u d y  would i n c l u d e  documenting a t  
t h e  v i l l a g e  l e v e l  such  t h i n g s  a s :  k i n d s  and number of farmer  c o n t a c t s ;  
a v a i l a b i l i t y  of  c r e d i t  and o t h e r  i n p u t s ;  i n p u t  and o u t p u t  p r i c e s ;  p r i c e  
f l u c t u a t i o n s ;  a v a i l a b i l i t y  of markets ;  a c c e p t a n c e  and implementa t ion of  new 
p r a c t i c e s ;  and e f f e c t  of  t h e s e  on p r o d u c t i o n ,  l a b o r  r equ i rements ,  and economic 
we l l -be ing .  The s t u d y  would a t t e m p t  t o  d e f i n e  t h e  r e l a t i v e  importance  of 
v a r i o u s  i n p u t s  of a  c r o p  p r o d u c t i o n  program upon t h e  d i f f u s i o n ,  a c c e p t a n c e ,  
and implementa t ion of improved c ropp ing  p r a c t i c e s .  



T r a i n i n g  s e s s i o n s  would be  conducted w i t h  a s s i s t a n t s  cover ing  how 
and why v a r i o u s  t h i n g s  are done. I n  a d d i t i o n ,  t r a i n i n g  s e s s i o n s  would be h e l d  
w i t h  each c o o p e r a t i n g  farmer b e f o r e  t r ia l s  are e s t a b l i s h e d ,  d u r i n g  t h e  growing 
s e a s o n ,  d u r i n g  h a r v e s t ,  and a f t e r  h a r v e s t .  

A I D  and Other  Re levan t  Exper iences  

A I D  h a s  funded many a p p l i e d  r e s e a r c h ,  c r o p  p r o d u c t i o n ,  and e x t e n s i o n  
t r a i n i n g  p r o j e c t s .  The s o i l  f e r t i l i t y  p r o j e c t  h a s  p a r t i c u l a r  r e l e v a n c e  t o  t h e  
SAFGRAD p r o j e c t  s i n c e  i t  c o n t a i n s  a n  a c t i o n  program t o  s t r e n g t h e n  n a t i o n a l  
i n s t i t u t i o n s  and t o  p rov ide  immediate b e n e f i t s  t o  Senega lese  fa rmers .  

B e n e f i c i a r y  

P r i n c i p a l  b e n e f i c i a r i e s  of t h e  p r o j e c t  are S e n e g a l e s e  fa rmers .  
Through b e t t e r  d e f i n e d  c r o p  r e s p o n s e  d a t a  and b e t t e r  informed e x t e n s i o n  
a d v i s o r s ,  f a rmers  a r e  more l i k e l y  t o  i n c r e a s e  c r o p  y i e l d s  and produce more f o r  
t h e  t i m e  s p e n t  f o r  p roduc t ion .  

F e a s i b i l i t y  I s s u e s  

I n d i c a t i o n s  of c e r e a l  r e s p o n s e  t o  f e r t i l i z e r  are 7  t o  1 5  kg of 
g r a i n / k g  of n u t r i e n t ,  w i t h  40 t o  50 kg of a p p l i e d  n u t r i e n t l h a .  P r e s e n t  farmer 
p r i c e  f o r  50 kg of each u r e a  and DAP (55 kg of n u t r i e n t s )  i n  Senega l  is  about  
2,000 F  CFA. I f  a  r e s p o n s e  of 1 0  kg of g r a i n l k g  o f  n u t r i e n t  is o b t a i n e d ,  t h e  
y i e l d  i n c r e a s e  i s  550 kg/ha.  Using 37 F  cFA/kg a s  t h e  g r a i n  p r i c e ,  t h e  v a l u e  
of t h e  i n c r e a s e d  y i e l d  i s  20,350 F  CFA/ha o r  18,350 F  CFA/ha above f e r t i l i z e r  
c o s t .  

On a  n a t i o n a l  b a s i s ,  f e r t i l i z i n g  10,000 ha of m i l l e t  o r  sorghum 
would r e q u i r e  550 m t  of n u t r i e n t s  and r e s u l t  i n  5,500 m t  of a d d i t i o n a l  g r a i n .  
Est imated economic fa rmgate  v a l u e  of sorghum based upon world p r i c e s ,  margins ,  
and f r e i g h t  i s  23,500 F  CFA/mt which g i v e s  a n  economic fa rmgate  v a l u e  of 
129  m i l l i o n  F  CFA f o r  t h e  a d d i t i o n a l  g r a i n  produced from 550 m t  of  n u t r i e n t s .  
These n u t r i e n t s  s u p p l i e d  a s  u r e a  and DAP would c o k t  41.9 m i l l i o n  F  CFA 
d e l i v e r e d  t o  Dakar (based upon world p r i c e s  p l u s  f r e i g h t ) .  Using t h e  same 
r a t e  f o r  domest ic  f r e i g h t  and margins  a s  f o r  g r a i n ,  t h e s e  add 7 .5  m i l l i o n  
F  CFA f o r  a  t o t a l  c o s t  of 49.4 m i l l i o n  F  CFA f o r  t h e  f e r t i l i z e r  d e l i v e r e d  t o  
farms. There fore ,  each m i l l i o n  F  CFA s p e n t  on  f e r t i l i z e r  c a n  y i e l d  g r a i n  t o  
r e p l a c e  2.6 m i l l i o n  F  CFA i n  g r a i n  impor t s .  Applying a  p o r t i o n  of t h e  f e r t i l -  
i z e r  f o r  r i c e  w i l l  r e s u l t  i n  even g r e a t e r  b e n e f i t s .  

Other  Donor Coord ina t ion  

I n t e r n a t i o n a l  Bank f o r  R e c o n s t r u c t i o n  and Development (IBRD), Fonds 
Europeen d e  Developpement (FED), Fonds d 'Aide e t  d e  Cooperat ion (FAC), Uni ted 
Nat ions  Development Program (UNDP), and A I D  a r e  p r e s e n t l y  funding c r o p  produc- 
t i o n  p r o j e c t s  and /or  r e s e a r c h  and e x t e n s i o n  a c t i v i t i e s .  The F e d e r a l  Republ ic  
of Germany, Canadian I n t e r n a t i o n a l  Development A s s o c i a t i o n  (CIDA), and Ford 
Foundat ion may be  i n t e r e s t e d  i n  funding f o r  t h i s  t y p e  of p r o j e c t .  



F i n a n c i a l  Plan 

The annual  f o r e i g n  exchange c o s t  of t h e  p r o j e c t  i s  es t imated  t o  be 
$165,000 o r  $825,000 f o r  a 5-year per iod .  I n  a d d i t i o n ,  t h e  GOS would be  
expec ted  t o  supply t h e  a s s i s t a n t s  and f i e l d  hands f o r  t h e  work a s  w e l l  a s  
o f f i c e  space.  It i s  es t imated  t h a t  about  60% of t h e  s a l a r i e s  budgeted i n  t h e  
f i r s t  yea r  f o r  t e c h n i c a l  s e r v i c e s  would be needed i n  t h e  f i r s t  year  s i n c e  they  
w i l l  n o t  be i n  t h e  f i e l d  a  f u l l  year .  However, suppor t  c o s t s  w i l l  be h i g h e s t  
t h e  f i r s t  yea r .  

Est imated Foreign Exchange Support  f o r  Five-Year P r o j e c t  

Technica l  S e r v i c e s  

Crop Produc t ion  S p e c i a l i s t s  - 2  a t  $45,000 x  5 
Support  

Graduate  S tuden t  S t ipend  - 1 at $3,000 x  2  
Support  - $17,000 x  2  
T rave l  - $5,000 x  2  

Commodities 
T rave l  f o r  S p e c i a l i s t s ,  Workshops, P r i n t i n g  

and L o g i s t i c  Support  

Grant T o t a l  

I m ~ l e m e n t a t i o n  P l an  

A c o n t r a c t u a l  agreement w i l l  be made w i th  GOS. The p r o j e c t  would be 
admin is te red  by a p r o j e c t  coo rd ina to r  probably placed i n  t h e  a d m i n i s t r a t i o n  of  
t h e  M i n i s t r y  of Rura l  Development. Very c l o s e  c o l l a b o r a t i o n  would be needed 
w i t h  t h e  p r o j e c t  managements of Region Admin i s t r a t i ons .  

P r o j e c t  Development Schedule 

Depar tu re ,  P r o j e c t  Design Team 
P r o j e c t  Committee Review, P r o j e c t  Paper 
Review/Approval of P r o j e c t  Paper 
P r o j e c t  S t a f f  A r r i v e  i n  Senegal  

J u l y  1, 1977 
September 1, 1977 
November 1, 1977 
January  1, 1978 

STUDY OF PUBLIC POLICIES ON PRICE STABILIZATION AND EQUALIZATION 

F i s c a l  year  proposed f o r  f inanc ing :  1977 

P r i o r i t y  and Relevance 

F e r t i l i z e r  u s e  l e v e l  i s  h igh ly  dependent upon t h e  c o s t : p r i c e  
r e l a t i o n s h i p  between f e r t i l i z e r  and a  c rop  a l t hough  o t h e r  f a c t o r s  i n f l u e n c e  



f e r t i l i z e r  use .  Farmers tend t o  maximize n e t  r e t u r n s  and do no t  u se  f e r t i l -  
i z e r  i f  r e t u r n s  do no t  cover  t h e  c o s t  p l u s  r i s k s  involved.  

Genera l ly ,  a  kg of n u t r i e n t  can  be expected t o  g i v e  8 t o  1 0  kg of 
c e r e a l  g r a i n .  A t  c u r r e n t  world p r i c e s  f o r  g r a i n  and f e r t i l i z e r  n u t r i e n t s ,  
impor t s  of  g r a i n  would c o s t  2.5 t o  3  t imes  t h e  c o s t  of  f e r t i l i z e r  t o  produce 
t h e  g r a i n  i n  Senegal.  Any in-depth a n a l y s i s  would r e q u i r e  c o n s i d e r a t i o n  of 
many o t h e r  f a c t o r s .  

D e s c r i p t i o n  of P r o j e c t  

Th i s  s tudy  would d e s c r i b e  a l t e r n a t i v e  p u b l i c  p o l i c i e s  on  p r i c e  
s t a b i l i z a t i o n  and e q u a l i z a t i o n ;  s u b s i d i e s  f o r  c rops ,  f e r t i l i z e r s ,  and o t h e r  
r e l a t e d  i npu t s ;  t h e i r  implementation; e f f e c t s  upon f e r t i l i z e r  use ;  and t h e  
e f f e c t s  on t h e  economy of t h e  coun t ry  s e c t o r s  and r eg ions .  It would f u r n i s h  
g u i d e l i n e s  f o r  e s t a b l i s h i n g  p o l i c i e s  r e l a t e d  t o  f e r t i l i z e r  use  which could 
e f f e c t i v e l y  meet government goa l s .  The s tudy  would r e q u i r e  one e x p a t r i a t e  
economist working w i th  one o r  more economists  from t h e  n a t i o n a l  p lann ing  
agency. The s tudy  would be completed i n  6 months. 

A I D  and Other Relevant  Exper iences  

The n a t u r e  of o t h e r  s t u d i e s  i n  t h i s  a r e a  f inanced  by A I D  i s  unknown. 

Bene f i c i a ry  

A g r i c u l t u r a l  development would b e n e f i t  r u r a l  and urban s e c t o r s .  
I n c r e a s i n g  s e l f - s u f f i c i e n c y  i n  food through a p p r o p r i a t e  a g r i c u l t u r a l  p r i c e  and 
i n c e n t i v e  p o l i c i e s  would s u b s t a n t i a l l y  s t r e n g t h e n  Senega l ' s  i n t e r n a t i o n a l  
p o s i t i o n s  by he lp ing  t o  c o r r e c t  c u r r e n t  ba lance  of  payment problems. 

F e a s i b i l i t y  I s s u e s  

Given t h e  va ry ing  c o s t : p r i c e  r a t i o s  over  t h e  y e a r s  i t  would seem 
worthy of e s t a b l i s h i n g  g u i d e l i n e s  f o r  po l i cy  i n  e s t a b l i s h i n g  p r i c e s  of a g r i -  
c u l t u r a l  i n p u t s  and c rops .  

Other Donor Coord ina t ion  

Unknown. 

Financ i a l  P l a n  

The f o r e i g n  exchange c o s t  of t h e  s tudy  i s  es t imated  t o  be $31,000. 
In  a d d i t i o n ,  t h e  l o c a l  government would be expected t o  supply one  o r  two l o c a l  
economists  t o  work on t h e  p r o j e c t .  



Est imated Foreign Exchange Support  f o r  t h e  Study 

Technica l  S e r v i c e s  

Economist - 1 a t  $30,000 x 0.5 
Support  
T rave l  
P u b l i c a t  i on  

I m ~ l e m e n t a t  i o n  P l an  

A c o n t r a c t u a l  agreement would be made w i t h  t h e  GOS. The s tudy  would 
be under taken w i t h  t h e  n a t i o n a l  p lanning agency. It would r e q u i r e  coope ra t i on  
and a s s i s t a n c e  from Min i s t r y  of Rura l  Development, Off i c e  of P r i c e  Equa l i z a t i on  
and S t a b i l i z a t i o n ,  and o r g a n i z a t i o n s  market ing a g r i c u l t u r a l  i n p u t s  and o u t p u t s  
(ONCAD). 

1 
V i s i t  t o  t h e  coun t ry  f o r  p r o j e c t  n e g o t i a t i o n  
V i s i t  t o  f i e l d  f o r  d a t a  g a t h e r i n g  (2  months) 
Completion of s t u d y  

J u l y  1, 1977 
September 1, 1977 
March 1, 1978 
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