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INTRODUCTION 

S i t u a t e d  between t h e  Sahara,  t r a d i t i o n a l l y  t h e  domain of p a s t o r a l  
nomadism, and t h e  Sudanian zone, t h e  Sahel  zone has  long been a p l a c e  of 
encounter ,  of compet i t ion -- even conf ron ta t ion  -- between he rde r s  and 
farmers .  But is  i t  n o t  a l s o  a c e n t e r  f o r  unique modes of product ion  
based on techniques s p e c i f i c  t o  Africa and capable  of expla in ing  some of 
t h e  most noteworthy a s p e c t s  c h a r a c t e r i s t i c  of A f r i c a  sou th  of t h e  Sahara? 

Before t r y i n g  t o  answer t h e s e  ques t ions  w e  should g ive  a s h o r t  
d e s c r i p t i o n  of t h e  area. Any a t tempt  t o  f i x  t h e  l i n e a r  l i m i t s  of an  area 
def ined  by i t s  climatic c h a r a c t e r i s t i c s  is  a r b i t r a r y ,  e s p e c i a l l y  i n  t h e  
Sahel  where t h e s e  c h a r a c t e r i s t i c s  evolve making impercept ib le  changes 
i n  space  b u t  which are g r e a t l y  i r r e g u l a r  i n  t i m e .  Even i f  one decided t o  
u s e  p r e c i s e  r a i n f a l l  d a t a  one could n o t  f i x  permanent boundaries  because 
t h e  same i s o h y e t s  can have l a t i t u d i n a l  changes of many k i lome te r s ,  even 
more than  100 o r  150 k i lome te r s  from one decade t o  another  i f  t h e  drought  
pe r iods  are taken  i n t o  account. S t r i c t l y  speaking,  t h e  Afr ican  Sahel  i s  
a n  area of t r a n s i t i o n  between t h e  d e s e r t  zone where t h e  r a i n s  average 
less than  150 mm p e r  y e a r  and t h e  Sudanian zone where t h e  annual  r a i n f a l l  
r e g u l a r l y  s u p p l i e s  a g r i c u l t u r e  wi th  more than  600 mm. S ince  t h i s  is  a 
d i scuss ion  of r a i n f e d  a g r i c u l t u r e ,  t h e  whole area d i r e c t l y  a f f e c t e d  o r  
t h rea t ened  by t h e  Sahe l i an  semi-ar id i ty  must be  considered.  This  s e m i -  
a r i d i t y  comes n o t  only from t h e  de f i c i ency  i n  t h e  t o t a l  annual  r a i n f a l l ,  
bu t  a l s o  from two o t h e r  f a c t o r s  i n  t h e  Sahe l i an  climate: 1) t h e  s h o r t n e s s  
of t h e  humid season  (and as a consequence, of t h e  vege ta t ion  pe r iod )  
which is  always less than  4 months p e r  yea r ,  and 2 )  t h e  in te r -annual  
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i r r e g u l a r i t y  o f  t he  r a i n f a l l  whose t o t a l  commonly v a r i e s  from s i n g l e  t o  
double and too  o f t e n  from s i n g l e  t o  t r i p l e ?  This  i r r e g u l a r i t y  i n  ra in-  
f a l l ,  even more s e r i o u s  than  i t s  in su f f i c i ency  and t h e  l eng th  of t he  
dry  season, i s  t h e  t r u e  source  of t h e  c l i m a t i c  i n s e c u r i t y  weighing on 
t h e  i n h a b i t a n t s  of t h e  Sahel.  This  i n s e c u r i t y  was d rama t i ca l ly  i l l u s -  
t r a t e d  by the  r ecen t  drought c r i s i s  which h i t  A f r i c a  from 1968-1973. We 
cannot fo rge t ,  however, t h a t  i t  c o n s t i t u t e s  a permanent t h r e a t .  A l l  t h e  
informat ion  a v a i l a b l e ,  b u t  e s p e c i a l l y  a l l  t h e  Sahe l i an  t r a d i t i o n s ,  con- 
f i r m  t h a t  t h e  per iods of d e f i c i e n t  r a i n f a l l ,  whose consequences are a s  
s e r i o u s  as  t he  a r i d i t y  is  in t ense ,  are due n e i t h e r  t o  acc iden t s  nor t o  
c i r c u m s t a n t i a l  f a c t o r s ;  they form a n  i n t e g r a l  p a r t  of t he  d e f i n i t i o n  of 
t h e  Sahe l i an  mi l ieu .  

Presented  i n  t h i s  way t h e  c l i m a t i c  c h a r a c t e r i s t i c s  of t h e  Sahel  
( e s p e c i a l l y  the  i r r e g u l a r i t y  of the  r a i n s  which i s  t h e  most d i f f i c u l t  
one f o r  a g r i c u l t u r e )  spread  over  a l a rge  a r e a  and reduce t h e  a g r i c u l t u r a l  
yea r  t o  3 o r  4 months p e r  yea r ,  severe ly  l i m i t i n g  t h e  range of p l a n t s  
which may be c u l t i v a t e d  and th rea t en ing  t h e  ha rves t s  wi th  unforeseeable  
r a i n f a l l  def ic iency .  The semi-arid "regions" wi th  summer r a i n f a l l  i n  
south-Saharan Af r i ca  extend a t  l e a s t  up t o  t h e  800 mm annual  i sohyet  
whi le  a f i g u r e  twice as low determines t h e  semi-arid zone i n  t h e  reg ions  
wi th  win te r  r a i n f a l l  n o r t h  of t h e  Sahara. 

This  800 mm sou the rn  boundary i s  a l s o  ev ident  i n  t h e  spontaneous 
vege ta t ion  s i n c e  i t  de f ines  t h e  a r e a  of maximal ex tens ion  of t he  Sahel ian  
s p e c i e s ,  e s p e c i a l l y  t h e  thornbushes l i k e  t h e  acac ia ,  whose grouping wi th  
deciduous spec ie s  de f ines  t h e  Sahelo-Soudanian a s soc ia t ions .  ? *  

F i n a l l y ,  t h e  800 mm l i n e  a l s o  has  t h e  advantage t h a t  i t  f a i r l y  
o f t e n  co inc ides  wi th  t h e  southernmost l i m i t s  of t h e  e rgs  b u i l t  up by 
t h e  Saharan winds dur ing  t h e  d r i e s t  c l i m a t i c  phases of t h e  qua ternary  
age. 
fe r ruginous  c r u s t s ,  t h e  Afkican Sahel  i s  the  a r e a  p a r  exce l l ence  f o r  
l i g h t ,  permeable s o i l s  which are chemically poor but  easy  t o  work. 

A s  opposed t o  t h e  Sudanian zone cha rac t e r i zed  by t h e  presence of 

A f i n a l  n a t u r a l  c h a r a c t e r i s t i c  of t h e  Sahel  i s  t h a t  i t  i s  t r ave r sed  
by fore ign  r i v e r s  fed by Sudano-Guinean r a i n s :  The Senegal ,  Niger,  Logone, 
Chari  e t c .  c u t  across  reg ions  devas ta ted  by the  dryness  of the  va l l eys .  
These swell immpressively each year  d i scharg ing  thousands of m / s ec  whi le  
dur ing  t h e  dry per iod  t h e r e  i s  not  more than  a few tens  of m /sec.  The 
s l i g h t  s lopes  of a good p o r t i o n  of these  v a l l e y s  slow down t h e  f looding  
t o  such a degree t h a t  i n  t h e  dry season t h e  waters reach  t h e i r  maximal 
s i z e .  I t  i s  i n  January and February,  i n  t h e  h e a r t  of t h e  dry season t h a t  
i n  Tombouctau, f o r  example, t h e  Niger reaches i t s  h i g h e s t  l eve l .  
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The T r a d i t i o n a l  Forms of Land Use 

L' 

a )  A sys t ema t i c ,  b u t  sketchy view of t h e  i n h a b i t a n t s  of t h e  s e m i -  
a r i d  r eg ions  of black A f r i c a  g ives  a comparative view of t h e  p a s t o r a l  
and farming peoples.  The Maures, t h e  Touareg, and t h e  Peul are a c t u a l l y  
s p e c i a l i z e d  he rde r s  p r o f i t i n g  from t h e  immensity of t h e  Sahel  g raz ing  
l ands  and e f f e c t i v e l y  d e a l i n g  w i t h  seasona l  c o n t r a s t s  through t h e i r  
mob i l i t y .  
a l l  forms of s easona l  mig ra t ion  are found.. The very mobile transhumant 
mode is t h e  most common one, s c a t t e r e d  i n  coun t l e s s  camps o r  climbing 
l a t i t u d i n a l l y  whenever t h e  r a i n s  r ev ive  t h e  brush and strew t h e  Sahel  
w i th  m u l t i p l e  temporary ponds. I n  t h e  dry season most of t h e  herdsmen 
group near  permanent water sources  -- v a l l e y s ,  l a k e s ,  w e l l s  -- o r  
p e n e t r a t e  t h e  domain of t h e  farmers,  s e t t l i n g  a f t e r  t h e  h a r v e s t  near  
sedentary v i l l a g e s .  Although a growing p a r t  of t h e  populat ion no longer  
accompanies t h e  herds  i n  t h e i r  migrat ions,  t h i s  mòdel of t h e  p a s t o r a l  
l i f e  based on mob i l i t y  remains t h e  dominant one. It is  found among t h e  
most t y p i c a l  Sahe l i an  he rde r s ,  t h e  Peul, from Senegal t o  Chad. The 
Senegalese Peul ,  s c a t t e r e d  a c r o s s  t h e  F e r l o  i n  t h e  r a iny  season, regroup 
i n  t h i s  way i n  t h e  no r th ,  i n  t h e  peanut b a s i n  up t o  t h e  A t l a n t i c  c o a s t  i n  
t h e  w e s t ,  o r  on t h e  f r i n g e s  of t h e  Saloum i n  t h e  south.  Likewise t h e  
i n t e r i o r  d e l t a  of t h e  Niger is  a g r a v i t a t i o n  p o i n t  f o r  t h e  transhumant 
mig ra t ion  which a f f e c t s  t h e  whole Malian Sahel.  The g r e a t e s t  concentra- 
t i o n s  of ca t t l e  i n  a l l  of West A f r i c a  are l o c a t e d  on i t s  banks i n  t h e  
dry season. 

From t h e  l i m i t s  of t h e  Sahara t o  t h e  borders  of t h e  "Sudan" 

A t  t h e  beginning of t h e  r a iny  season, on t h e  o t h e r  hand, i t  is  t h e  
p o i n t  of s e p a r a t i o n  f o r  vast movements which l ead  herds  hundreds of 
k i lome te r s  from t h e i r  bases ,  t h a t  is, from t h e  permanent v i l l a g e s  on t h e  
edges of t h e  d e l t a  where t h e  ma jo r i ty  of t h e  populat ion lives. Likewise, 
i n  Niger, t h e  Bororo Peul  d i v i d e  t h e i r  l i v e s  between a r e l a t i v e l y  
sedentary e x i s t e n c e  i n  t h e  dry season spen t  i n  sedentary surroundings on 
t h e  o u t s k i r t s  of Hausa v i l l a g e s  and a migrat ion season which t akes  herds  
and herdsmen t o  t h e  f o o t  of t h e  A y r ,  hundreds of ki lometers  f u r t h e r  n o r t h ,  
where t h e  sal t  c u r e  always t akes  place.  

The p a s t o r a l  peoples '  t r a d i t i o n a l  mastery of t h e  area seems t o  have 
been g r e a t l y  r e in fo rced  i n  t h e  18 th  and 19 th  c e n t u r i e s  by t h e i r  p o l i t i c a l  
supremacy and t h e i r  s o c i a l  o rgan iza t ion ,  sometimes even by t h e i r  r e l i g i o u s  
p r o s e l y t i z i n g  s i n c e  they w e r e  o f t e n  t h e  i n i t i a t o r s  of and s o l d i e r s  i n  t h e  
Islamic revival which happened i n  t h e  Af r i can  Sahel  during t h e  century 
preceding t h e  c o l o n i a l  conquest. 
from t h e  n o r t h  they d i d  n o t  r e a l l y  p e n e t r a t e  i n t o  t h e  h e a r t  of t h e  Nige r i en  
Sahel  u n t i l  t h e  19 th  century.  It is  a l s o  a t  t h i s  t i m e  t h a t  t h e  Dina Peul  
e s t a b l i s h e d  a p o l i t i c a l  s t r u c t u r e  t h a t  assured t h e i r  mastery of t h e  i n t e r i o r  
d e l t a  of t h e  Niger and s imultaneously imposed I s l a m ,  t h e  sedentary way of 

The Touareg a re  a case i n  po in t .  Coming 
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l i f e  and a way of e x p l o i t i n g  t h e  bourgou p a s t u r e  lands -- t h e  va luab le  
p r a i r i e s  of t h e  f lood ing  zone -- whose major f e a t u r e s  s t i l l  dominate t h e  
lands and t h e  human way of l i f e  i n  t h e  Delta today ( G a l l a i s ,  1967). 

b )  Confronted wi th  t h e s e  conquering peoples t h e  peasant  s o c i e t i e s  
pushed r a i n f e d  a g r i c u l t u r e  t o  i t s  a b s o l u t e  l i m i t s ,  l i m i t s  which they some- 
t i m e s  dangerously compromised. But how does one set reasonable  l i m i t s  
Eor a g r i c u l t u r a l  product ion i n  an  area where t h e  r a i n s  show t h e  annual 
v a r i a t i o n s  discussed above? To say  t h a t  t h e  least demanding c e r e a l  
v a r i e t i e s  develop properly up t o  t h e  400 mm i sohye t  i n  no way g i v e s  a 
boundary l i n e ,  s i n c e  t h i s  f i g u r e  i s  only an  average between t h e  
a c t u a l  r a i n s ,  sometimes more generous, sometimes d rama t i ca l ly  inadequate.  

It is, then, more prudent t o  say one i s  gene ra l ly  gambling i n  push- 
i n g  r a i n f e d  a g r i c u l t u r e  up t o  400 mm. But t h e  most i n c r e d i b l e  paradox 
of Sahelo-Sudanian a g r i c u l t u r e  l ies  i n  i t s  exc lus ive  choice of r a i n f e d  
a g r i c u l t u r e  and i n  i ts  corresponding ignorance of techniques of water 
mastery. Although t h e  Sahe l i an  peasan t s  t r a d i t i o n a l l y  know how t o  u s e  t h e  
a l l u v i a l  p l a i n s  through subsidence a g r i c u l t u r e ,  and how t o  mul t ip ly  f i e l d s  
and gardens i n  t h e  dry season on t h e  edge of l a k e s  and ponds t o  t h e  e x t e n t  
t h a t  they have d r i e d ,  they have never been a b l e  t o  master runof f ,  s t o r e  
seasona l  waters o r  dam t h e  f loodwaters ,  and as a r e s u l t  i r r i g a t i o n  is  
t o t a l l y  unknown t o  them. 

I n v e r s e l y ,  Afr ican c i v i l i z a t i o n s  have shown a remarkable a p t i t u d e  f o r  
permanent r a i n f e d  c u l t i v a t i o n  and have p l an ted  lands i n t o  t h e  h e a r t  of 4 

t h e  Sahe l i an  zone ( 4 ) .  
North of Mopti, i n  t h e  Kounari and t h e  dry lands overlooking t h e  e a s t e r n  
bank of t h e  i n n e r  d e l t a  of t h e  Niger, o r  even on t h e  dunes of t h e  
Niafounke e rgs  which dam t h e  Debo l a k e  below t h e  same d e l t a  and r e c e i v e  
s c a r c e l y  400 mm r a i n f a l l  i n  3 months, r a i n f e d  crops f eed  30-60 persons 
p e r  squa re  ki lometer .  
wh i l e  t h e  flooded p l a i n s  of t h e  l i v i n g  d e l t a  t h a t  they overlook s u s t a i n  
less than  1 0  persons/km2. 
r a i n f e d  a g r i c u l t u r e  which maintains  t h e  g r e a t e s t  number of people,  whether 
i t  be i n  t h e  lands surrounding Kano and Sokoto i n  no r the rn  Nige r i a  o r  t h e  
remarkably managed a g r a r i a n  lands i n  t h e  mountains of no r th  Cameroon. 
Here and t h e r e  d e n s i t i e s  g r e a t e r  t han  100 and sometimes 200 persons/km 
l i v e  exc lus ive ly  from r a i n f e d  crops wi th  r a i n f a l l  averaging 600-800 mm a t  
l a t i t u d e s  s t i l l  th rea t ened  by t h e  Sahel's i r r e g u l a r  r a i n f a l l  (Diarra ,  
1975). 

Can t h e r e  be any more impressive demonstration? 

These people l i ve  i n  l a r g e  sedentary v i l l a g e s  

Likewise, a t  lower l a t i t u d e s ,  i t  is  always 

2 

This  r a i n f e d  a g r i c u l t u r e  c o n s i s t s  mainly of cereal crops. Sorghum 
i s  predominant south of t h e  800 mm i s o h y e t  b u t  can hold i t s  own on t h e  
clayey humid s o i l  of t h e  i n t e r d u n a l  depressions o r  on t h e  banks of ponds 
a t  600 mm o r  poss ib ly  500 mm. . Between 400 and 700 mm i t  is  b a s i c a l l y  
t h e  s m a l l  m i l l e t  (Pennisetum) which p r e v a i l ,  e s p e c i a l l y  on t h e  sandy 
s o i l .  The varieties needing less water have growth c y c l e s  nea r  100 days.  
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There is only one a d d i t i o n  t o  t h e  range of crop p l a n t s  c u l t i v a t e d  by t h e s e  
cereal based s o c i e t i e s .  This  is  t h e  peanut,  a p r o f i t  crop adapted t o  the  
s o i l s  and climate of t h e  Sahel  ( r a i n f e d  co t ton  i s  not  c u l t i v a t e d  u n t i l  a f t e r  
800 mm). The least w e l l  known innovat ion,  and one which w e  cons ider  essen- 
t i a l  i s  t h e  spread of manioc. This  e q u a t o r i a l  r o o t  pu t s  up t h e  b e s t  de- 
f e n s e  a g a i n s t  dryness and grasshoppers ,  s i n c e  i t  inc reases  t h e  l eng th  of i t s  
growth cyc le  i n  response t o  reduced r a i n f a l l ,  and i n  t h i s  way has  pene t r a t ed  
i n t o  t h e  h e a r t  of t h e  Sahel  where i t  is  now found up t o  t h e  400 mm i sohyet .  

The apparent  s i m p l i c i t y  of t h e  a g r i c u l t u r a l  techniques of t h e  Sahel  
fa rmers  d i s g u i s e s  t h e  f a c t  t h a t  they are remarkably w e l l  adapted t o  t h e  
u n s t a b l e  environment i n  which they are used. For example, from Senegal t o  
Niger,  t h e  sandy s o i l s  are n e i t h e r  plowed nor hoed but  are worked wi th  
l i g h t  instruments .  
k ind  of scraper which f a c i l i t a t e s  loosening of t h e  s o i l  w i th  l i t t l e  d i s t u r -  
bance and is  used i n  seeding,  weeding, and as a kind of sub-so i l ing  
ins t rument  a f t e r  t h e  f i r s t  r a ins .  This  i s  a genuine dry farming technique 
which decreases  evapora t ion  and f a c i l i t a t e s  s o i l  water s torage .  
p a r t i c u l a r  a p t i t u d e  of t h e  Sahel  peasant  f o r  farming expanses of sand, as 
soon as they are s u r e  of c o n t r o l l i n g  i t ,  must be  emphasized. For example, 
J. Gallais (1967)  has  shown t h a t  i n  nor thern  Kounari wi th  450-500 mm ra in-  
f a l l ,  Bambara farmers  produced t h e  h i g h e s t  y i e l d s  i n  t h e  c e n t r a l  Niger 
d e l t a .  They sys t ema t i ca l ly  occupied t h e  sandy banks and cones which b e s t  
s u i t  t h e i r  techniques as m i l l e t  producers.  However, they der ived  no 
b e n e f i t  from t h e  d e l t a  f lood  p l a i n s  o r  t h e  heavy clayey s o i l s  of t h a t  
region.  Moreover, i n  Senegal t h e  h i g h e s t  r u r a l  d e n s i t i e s  are n e i t h e r  on 
the p e r i o d i c a l l y  f looded banks of t h e  r i v e r  nor i n  t h e  sp lendid  r ice  
f i e l d s  of Lower Casamance, which are generously suppl ied  wi th  water by a 
sub-Guinean c l imate ,  bu t  r a t h e r  on t h e  sandy s o i l s  of t h e  S ine  where t h e  
annual  r a i n f a l l  v a r i e s  between 550 and 750 mm and i s  d i s t r i b u t e d  over no 
more than  4 months. 

The most c h a r a c t e r i s t i c  is t h e  "i ler," a t r i a n g u l a r  

$he 

When popula t ion  dens i ty  s t a y s  a t  a moderate l e v e l ,  t h e  abundant 
space 'permits long f a l lows  which g ive  t h e  s o i l  a chance t o  b u i l d  up 
f e r t i l i t y  fol lowing s e v e r a l  y e a r s  of c u l t i v a t i o n s ;  t h e  f i e l d s  are, then,  
only temporary c l e a r i n g s  i n  t h e  midst  of thornbush. The problem of t h e  
r e l a t i o n  between c u l t i v a t e d  land  and p a s t u r e  land is  then only a 
defens ive  one. It arises from power r e l a t i o n s h i p s  which have developed 
over  t h e  cen tu r i e s .  Ce r t a in  overlapping i n d i c e s  l ead  t o  t h e  conclus ion  
t h a t  t h e  herdsmen had t h e  upper hand during t h e  two c e n t u r i e s  immediately 
preceding t h e  c o l o n i a l  per iod.  Thei r  m i l i t a r y  and p o l i t i c a l  preeminence 
i n  c e r t a i n  circumstances provided them wi th  a genuine monopoly on c a t t l e  
r a i s i n g .  
defens ive  sites o r  i n  high d e n s i t i e s  p r o p i t i o u s  f o r  defense.  

The peasants  were compelled t o  retreat, e i t h e r  grouping i n  

c )  The presence of l a r g e  r u r a l  popula t ions  which depend on r a in fed  
a g r i c u l t u r e  i n  p a r t s  of A f r i c a  wi th  a long dry season poses a fundamental  
problem. It  is  n o t ' c l e a r  whether t h e s e  l a r g e  popula t ions  are a r e s u l t  of 
choosing c i v i l i z a t i o n  o r  t h e  d e s i r e  t o  oppose unfavorable  p o l i t i c a l  cir-  
cumstances. How have Sahelo-Sudanian peasants  been a b l e  t o  go from 



a g r i c u l t u r e  w i t h  long f a l lows  t o  forms of permanent a g r i c u l t u r e  where 
t h e  permanence of t h e . f i e l d s  and t h e  p e r e n n i a l i t y  of t h e i r  product ion 
must f i n d  i t s  source i n  t h e  d e n s i t y  of t h e  populat ion and i n  t h e  need 
t o  c a p i t a l i z e  on the i n c r e a s e  i n  numbers on t h e  s p o t ?  An examination 
of a g r a r i a n  l ands  from t h e  Cape Verde I s l a n d s  t o  Chad and even t o  
Kordofan y i e l d s  a p r e c i s e  answer. Wherever t h e r e  i s  a h igh  popu la t ion  
density-on t h e  o r d e r  of 10-100 i n h a b i t a n t s  pe r  km2 l i v i n g  i n  t h e  400- 
800 mm r a i n f a l l  area, r a i n f e d  a g r i c u l u t r e  has  m e t  i t s  needs by f e r t i l -  
i z i n g  t h e  s o i l s  and a s s u r i n g  t h e i r  permanent e x p l o i t a t i o n  wi th  t h e  
sys t ema t i c  coupling of ca t t le  r a i s i n g  and a f o r e s t  cover i n  t h e  
c u l t i v a t e d  area. 
i n t e g r a t e d  product ion system which spreads over thousands of k i lome te r s  
and c o n t r a d i c t s  t h e  usual  conception of t h e  s e p a r a t i o n  of a g r i c u l t u r e  
and ca t t le  r a i s i n g .  

Trees and ca t t l e  then form p a r t  of a genuinely 

This  schema is as deba tab le  as it is classic. 

One of t h e  most unique q u a l i t i e s  of d ry  t r o p i c a l  A f r i c a  is  t h e  
j u x t a p o s i t i o n  of s o c i e t i e s  s p e c i a l i z e d  i n  a g r i c u l t u r e  o r  c a t t l e  
r a i s i n g  wi th  agro-pastoral  s o c i e t i e s  where t h e  ca t t le  no longer  
compete i n  t h e  f i e l d  b u t  r a t h e r  are t h e  agen t s  of i t s  f e r t i l i z a t i o n .  
The trees are no longer  an  o b s t a c l e  t o  c u l t i v a t i o n  b u t  p l a y  a cho ice  
r o l e  i n  e s t a b l i s h i n g  t h e  a g r i c u l t u r a l  area and maintaining t h e  herds .  

The area of Sahelo-Sudanian A f r i c a  most a f f e c t e d  by man i s  n o t  
vast c l e a r e d  f i e l d s  b u t  t h e  parks  i n  whose s h e l t e r  t h e r e  is sometimes 
ve ry  i n t e n s e  a g r i c u l t u r e .  Some o f  t h e s e  parks  (more ex tens ive  i n  t h e  
Sudanian zone i t s e l f )  are t h e  r e s u l t  of s y s t e m a t i c a l l y  s l e l e c t i n g  a 
l i m i t e d  number of vo lun tee r  s p e c i e s  whose products  play a u s e f u l  r o l e  
i n  t h e  d a i l y  l i f e  of t h e  peasant ,  e s p e c i a l l y  i n  h i s  n u t r i t i o n .  
l o c u s t  bean tree (Parkia  b ig lobosa ) ,  t h e  shea-nut tree (Butyrospermum 
P a r k i i )  and t h e  tamarind tree (Tamarindus .Indica) can be found i n  
parks up t o  t h e  500 mm i sohye t  common i n  M a l i  and Upper Volta .  These 
are i n t e n t i o n a l l y  c r e a t e d  by farmers who, wh i l e  c l e a r i n g ,  p r o t e c t  
t h e s e  s p e c i e s  and f a c i l i t a t e  t h e i r  propagation by e l imina t ing  competing 
vege ta t ion .  Other more t y p i c a l l y  Sahel ian spec ie s  i n t e r e s t  both 
he rde r s  and farmers and are d i f f u s e d  by t h e  cat t le  which eat t h e i r  f r u i t  
and spread t h e i r  s eeds ,  t hus  f a c i l i t a t i n g  germination. This  i s  t h e  case 
from Soump (Ba lan i t e s  aegypt iacae)  t o  precious f r u i t  which are o f t e n  

The 

, found densely grouped around ca t t le  water ing si tes,  o r  t h e  j u j u b e  tree .~ 

(Ziziphus maur i t i aca )  which provides  f r u i t  and f o l i a g e  and whose s u p p l e  
and thorny branches are used t o  surround ca t t l e  pens and fence i n  t h e  
f i e l d s .  But, co inc iden t  w i t h  t h e  h i g h e s t  r u r a l  d e n s i t i e s  and, conseq- 
uen t ly ,  w i th  t h e  most i n t e n s i v e  product ion systems, t h e  most noteworthy 
Sahelo-Sudanian parks  are t h o s e  which are c r e a t e d  r a t h e r  t han  s e l e c t e d .  
The former are made up of s p e c i e s  absen t  from vo lun tee r  v e g e t a t i o n  b u t  
introduced by man o r ,  more s p e c i f i c a l l y ,  by agro-pastoral  c i v i l i z a t i o n s .  
The Acacia a l b i d a  ( P e l i s s i e r ,  1966) is both t h e  i n d i c a t o r  and t h e  
co rne r s tone .  
Niger 's  E) h a s  t h e  unique c h a r a c t e r i s t i c  of having an i n v e r s e  growth 
cyc le .  It l o s e s  i t s  leaves wi th  t h e  f i r s t  r a i n s ,  and i s  t o t a l l y  b a r e  
throughout t h e  r a i n y  season, t u r n i n g  green once aga in  a t  t h e  beginning of 
t h e  dry season when it  is  covered w i t h  verdant  boughs. The unique 

This  mimosa (Senegal 's  - kad, Mali and Upper Vo l t a ' s  balanzan,  
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physiology of t h e  Acacia endows i t  wi th  t h r e e  b a s i c  v i r t u e s .  Losing i t s  
f o l i a g e  with t h e  f i r s t  r a i n s  i t  provides  t h e  s o i l  w i th  a n  abundant supply 
of o rgan ic  matter va luab le  both f o r  i t s  e f f e c t  on s o i l  s t r u c t u r e  and i t s  
chemical r i chness  which is  added t o  t h e  s o i l .  Modern agronomy i s  con- 
vinced of t h e  fundamental r o l e  Kad p lays  i n  f e r t i l i z i n g  s o i l s  under 
permanent c u l t i v a t i o n  and e s p e c i a l l y  i t s  a c t i o n  on high cereal y i e l d s  
(Charreau and Vidal, 1965). This  s o i l  amending p rocess  a t  t h e  beginning 
of t h e  crop cyc le  r e q u i r e s  no work s i n c e  t h e  b u r i a l  of t h e  green matter 
i s  au tomat i ca l ly  provided by c u l t i v a t i o n .  

The Acacia a l b i d a  a l s o  provides  f o r a g e  which is  as r i c h  as i t  is 

t h e  herdsmen prune t h e  trees f o r  animal food s i n c e  t h e  
p rec ious  i n  t h e  dry season. 
dry straw, 
f o l i a g e  and pods have cons ide rab le  n u t r i t i v e  value.  
Acacia a l b i d a  becomes an  e s s e n t i a l  agent i n  t h e  i n t e g r a t i o n  of ca t t l e  
r a i s i n g  and a g r i c u l t u r e  by c o n t r i b u t i n g  t o  n u t r i t i o n  of t he  herds  i n  t h e  
dry season,  thus s u s t a i n i n g  them i n  a g r i c u l t u r a l  areas. I n  a d d i t i o n  t o  
i t s  pedo log ica l  r o l e ,  t h e  park a s s u r e s  animal f e r t i l i z a t i o n  t h a t  is  as 
i n t e n s e  as t h e  d e n s i t y  permits.  Another v i r t u e  of t h e  Acacia a l b i d a  is 
t h a t  i t s  uniform populat ions do no t  h inde r  crop development. 
b a r r e n  branches n e i t h e r  s c reen  t h e  sun nor t h e  r a i n s .  On t h e  c o n t r a r y  
i t  is  a t  t h e  base of t h e  trees, where t h e  animal and p l a n t  f e r t i l i z e r  
combine, t h a t  t h e  seed l ings  are t h e  h a r d i e s t  and t h e  y i e l d s  are t h e  high- 
est .  I n v e r s e l y ,  i n  t h e  dry season t h e  dense f o l i a g e  of t h e  park provides  
t h e  s o i l  w i th  very e f f e c t i v e  p r o t e c t i o n  from t h e  ha r sh  sun and i t s  bac- 
t e r i o l o g i c a l  and organic  e f f e c t s  as w e l l  as from t h e  wind and p a r t i c u l a r l y  
t h e  formidable harmattan. 
chemicals by t h e  s u r p r i s i n g l y  deep t a p r o o t s  of t h e  Acacia a l b i d a ,  a l though 
poorly understood bu t  undeniably important ,  should b e  mentioned as an  
unforeseen advantage of t h e s e  popu la t ions  because t h e  absence of la teral  
r o o t s  i n  t h e  upper s o i l  horizons f a c i l i t a t e s  mechanization and w i l l  
even tua l ly  open t h e  way t o  t h e  u s e  of t r a c t i o n  equipment up t o  t h e  
t runks  of t h e  trees. 

When t h e  s o i l  i s  covered wi th  no more than  

I n  t h i s  way t h e  

The i r  

F i n a l l y ,  t h e  removal of s o i l  water and s o i l  

Mot only are t h e  Acacia a l b i d a  parks important ,  b u t  a l s o  t h e i r  
random geographical  d i s t r i b u t i o n .  For example, they are found i n  
t h e  Sérêr country i n  Senegal, on t h e  E?iafounké e rgs ,  a t  t h e  f o o t  of 
t h e  Elalian mountains i n  Bondiagara, i n  Yatenga, Upper Volta, on t h e  
sands of t h e  Zinder s u l t a n a t e  i n  Niger,  and on t h e  massa banks of 
t h e  Logone i n  Cameroon and Chad. This  wide d i s t r i b u t i o n  causes one 
t o  wonder about t h e  o r i g i n s  and geneses of populat ions a s s o c i a t e d  
wi th  t h e  parks.  Numerous obse rva t ions  and c r o s s  checks i n d i c a t e  t h a t  
t h e s e  lands developed by genuine peasant  s o c i e t i e s  who seek t h e  f e r t i l i t y  

.of  t h e i r  m i l l e t  f i e l d s  and t h e  f ecund i ty  of t h e i r  herds .  They are 
compelled t o  l i v e  i n  crowded s i t u a t i o n s  because of t h e  inadequacy 
of t h e i r  o r g a n i z a t i o n a l  s k i l l s  o r  h i s t o r i c a l  r eve r ses  which forced 
them i n t o  p l a c e s  of refuge. F i n a l l y ,  i n  c e r t a i n  cases  organized co- 
h a b i t a t i o n  of t h e  same lands by both p a s t o r a l  and a g r i c u l t u r a l  peoples  
h a s  l e d  t o  t h e  c r e a t i o n  of lands made by jux tapos ing  (on t h e  scale 
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of v i l l a g e  grounds) Acacia a l b i d a  parks under permanent c u l t i v a t i o n  
wi th  brush ba re ly  s e l e c t e d  by t h e  passage of temporary c l e a r i n g  and 
having a b a s i c a l l y  p a s t o r a l  r o l e .  The c r e a t i o n  OE t hese  parks thus  
responds t o  t h e  double need t o  s u s t a i n  t h e  people r a i s e d  i n  l i m i t e d  
spaces  and t o  accomplish, by i n t e n s i v e  techniques which are themselves 
made p o s s i b l e  t h e  a c t i o n  of an abundant herd,  t h e  maintenance of which 
t h e  park claims as i ts  primary m e r i t .  
t h e  trees and t h e  c a t t l e  i s  no t  only f u n c t i o n a l  i t  is  a l s o  gene t i c .  
Animals, and e s p e c i a l l y  ca t t le ,  are ind i spensab le  t o  t h e  Acacia a l b i d a  
whose seeds are enclosed i n  a waxy cas ing  and do no t  germinate u n t i l  
a f t e r  they have been d i g e s t e d  by ruminants. 

Combining t h e  permanent f i e l d ,  

Planned human i n t e r v e n t i o n  is  nonetheless  necessary i n  e s t a b l i s h i n g  
a park. 
a f t e r  i t  has been pruned, trimmed and p ro tec t ed .  Analysis  of peasant  
s t r a t e g i e s  l eads  t o  t h e  conclusion t h a t  t h e  c r e a t i o n  of a park is  t h e  
last  phase i n  i n t e n s i f i c a t i o n .  It i s  r equ i r ed  by r u r a l  d e n s i t i e s  which 
are as low as t h e  n a t u r a l  cond i t ions  are mediocre and, s p e c i f i c a l l y ,  as 
t h e  climate is  dry and t h e  f eed ing  of t h e  l i v e s t o c k  i s  d i f f i c u l t  i n  
s u b s i s t e n c e  economy. 
animal f e r t i l i z a t i o n  is  unnecessary can s a t i s f y  modest needs. 
d e n s i t i e s  r e q u i r e  t h e  temporary a d d i t i o n  of c a t t l e  t o  keep up t h e  
E ie lds .  F i n a l l y ,  with demographic l e v e l s  t h a t  a r e  even h i g h e r  but 
which vary as a f u n c t i o n  of s o i l  q u a l i t y  and c l i m a t i c  s e v e r i t y ,  t h e  
c r e a t i o n  of a park is a n e c e s s i t y .  This  is imposed by t h e  o b l i g a t i o n  
t o  guarantee t h e  p e r e n n i a l i t y  of a g r i c u l t u r a l  product ion by en r i ch ing  
t h e  s o i l  through t h e  permanent presence of l i v e s t o c k  maintained by t h e  
Acacia a l b i d a  i n  t h e  dry season and through t h i s  tree's unique r o l e  i n  
gene ra l .  The dynamics of t h e  r e l a t i o n s  between human d e n s i t i e s ,  amount 
of ca t t le  and Acacia a l b i d a  de f ined  i n  t h i s  way are i l l u s t r a t e d  i n  t h e  
fol lowing example: a c l o s e  a n a l y s i s  of t h e  populat ion and t h e  l and  i n  
t h e  S'er'er country of Senegal shows growth parallels between human 
d e n s i t y ,  c a t t l e  d e n s i t y  and t h e  d e n s i t y  of t h e  park. This  same dynamic 
r e l a t i o n s h i p  exp la ins  why one f i n d s  ac ross  A f r i c a  t h a t  e i t h e r  demographic 
evo lu t ion  o r  economic circumstances have sometimes l e d  t o  abandonment 
o r  expansion of t h e s e  parks.  

The Acacia a l b i d a  does not  t ake  on a t r e e - l i k e  development u n t i l  

A g r i c u l t u r e  wi th  long f a l lows  where a d d i t i o n a l  
Higher 

Of course t h e  coex i s t ence  of ca t t le  and f i e l d s  is t h e  o b j e c t  of 
sys t ema t i c  o rgan iza t ion  i n  t h e  h e a r t  of i n t e g r a t e d  agro-pastoral  
systems. Common p a s t u r e  land throughout t h e  dry season, t h e  
c u l t i v a t e d  land must be p r o t e c t e d  i n  t h e  r a iny  season from browsing 
by cat t le .  Two k inds  of areas can be discussed here:  1) areas where 
c a t t l e  are d a i l y  s e n t  t o  o u t s i d e  p a s t u r e  lands and c r o s s  t h e  f i e l d s  
us ing  fenced animal t rails ,  and 2) t hose  where a genuine f i e l d  r o t a t i o n  
r e s e r v e s  p a r t  of t h e  a g r i c u l t u r a l  area f o r  l i ves tock .  These are 
sec t ioned  o f f  and enclosed by a system of seasona l  f ences  which are 
moved and r econs t ruc t ed  each year.  
ausp ices  of a p p r o p r i a t e  i n s t i t u t i o n s  which r e g u l a t e  t h e  l i f e  of t h e  
v i l l a g e  communities, imposing on each t h e  necessary c o l l e c t i v e  
d i s c i p l i n e s .  

This  i s  n a t u r a l l y  done under t h e  
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Recent t ranformations 

Profound t r ans fo rma t ions  were i n i t i a t e d  t o  varying degrees during 
t h e  c o l o n i a l  pe r iod  and gene ra l ly  a c c e l e r a t e d  s i n c e  t h e s e  c o u n t r i e s  
received t h e i r  independence. 
s i t u a t i o n  i n  which people of dry t r o p i c a l  A f r i c a  l i v e  and t h e  r e l a t i o n -  
s h i p s  between ca t t l e  r a i s i n g  and a g r i c u l t u r e .  
t h e  most g e n e r a l  tendencies  of t h i s  evolut ion.  

These t ransformations have a f f e c t e d  t h e  

The fol lowing w i l l  o u t l i n e  

a )  Re la t ions  have always e x i s t e d  between he rde r s  and farmers ,  and 
t h e s e  ag ro -pas to ra l  s o c i e t i e s  have been a b l e  t o  c r e a t e  l a s t i n g  i s o l a t e s .  
The c u r r e n t  pe r iod ,  however, i s  marked by inc reased  exchanges, t h e  inter-  
p e n e t r a t i o n  of t h e  populat ions and a more gene ra l i zed  expansion of t h e  
occupat ion of t h e  Sahel  lands.  
t i o n s  have as t h e i r  source p o l i t i c a l ,  economic and demographic f a c t o r s .  
It is not  t h e  i n t e n t i o n  i n  t h i s  paper,  however, t o  de lve  i n t o  t h i s  i n  
d e t a i l ,  bu t  i t  is  s i g n i f i c a n t  t h a t  they a l l  converge toward an  inc reased  
e x p l o i t a t i o n  of t h e  Sahel  environment and an ever  i n c r e a s i n g  i n t e r d e -  
pendence of populat ions Chat l i v e  the re .  Sometimes t h e  Sahelian-Sudanian 
zone is  rep resen ted  as a marginal region,  b u t  on t h e  contrary i t  i s  a 
place of encounter and se t t l emen t .  The c l i m a t i c  i n s e c u r i t y ,  t h e  a u s t e r e  
l i v i n g  cond i t ions  and t h e  low monetary income have not  i n h i b i t e d  popu la t ion  
growth. It should be f i r s t  emphasized t h a t  t h e  coexis tence of s t r i c t l y  
s p e c i a l i z e d  and a n t a g o n i s t i c  ways of l i f e  w i l l  henceforth belong t o  t h e  
p a s t .  There is  no doubt t h a t  herdsmen as such s t i l l  e x i s t ,  e s p e c i a l l y  
among t h e  nomads on t h e  edges of t h e  Sahara. They would, however, no 
longe r  know how t o  do without  a g r i c u l t u r a l  products  they acqu i re  a t  Sahe l  
markets. The ma jo r i ty  of Sahe l i an  herdsmen, e s p e c i a l l y  t h e  Peul,  devo te  
themselves t o  a g r i c u l t u r a l  a c t i v i t i e s .  There are p r a c t i c a l l y  no farmers  
l e f t  who do not  own ca t t le  o r  who do no t  i n t end  t o  b u i l d  up a herd.  W e  
then have simultaneous expansion of t h e  c u l t i v a t e d  areas and inc reased  
s i z e  of herds  which i s  independent of t h e  gene ra l  i n c r e a s e  i n  populat ion,  
bu t  which is aggravated by it. This  e v o l u t i o n  has  inc reased  t h e  competi- 
t i o n  between t h e  f i e l d s  and t h e  c a t t l e ,  b u t  pa radox ica l ly  has  brought out  
t h e i r  complementary na tu re .  More than  ever farmers s o l i c i t  t h e  h e l p  of 
h e r d e r s  i n  f e r t i l i z i n g  t h e i r  f i e l d s  by having t h e  c a t t l e  s t a y  on v i l l a g e  
land during t h e  dry season. Their  s p e c i f i c  agreements guarantee remuner- 
a t i o n  f o r  t h i s  annual f e r t i l i z e r  which is p a r t i c u l a r l y  b e n e f i c i a l  f o r  
cereal product ion.  Likewise t h e  farmers always need t h e  s e r v i c e s  of t h e  
herdsmen t o  watch over and care f o r  t h e i r  c a t t l e .  Formerly nomadic and 
dreaded, t h e  herdsmen are f a s t  becoming h i r e d  shepherds.  Likewise t h e  
p a s t o r a l  s o c i e t i e s  f i n d  i n  t h e  farmers a märket f o r  t h e i r  milk and m e a t ,  
and i t  is no longer  t r u e  t h a t  t h e  Peul,  f o r  example, r e f r a i n  from se l l -  
i n g  t h e i r  catt le.  I n  t h i s  way t h e  Sahel  seems more and more l i k e  t h e  
t h e a t e r  of a genuine economic symbiosis between modes of product ion 
t h a t  w e r e  previously much more s p e c i a l i z e d .  A t  t h e  same t i m e  competi- 
t i o n  f o r  l i v i n g  space  has  become more i n t e n s e  and t h e  cropping area h a s  
inc reased  i n  s i z e  around water sources .  
land and l i m i t e d  t h e  movement of cat t le .  A t  t h e  same t i m e  t h e  farmers  

The motivat ions b a s i c  t o  these  transforma- 

The development has  taken p a s t o r a l  
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complain about damage caused by t h e  herds  i n  t r y i n g  t o  check t h e i r  move- 
ments and c o n t r o l  access t o  t h e  v a l l e y s  and w e l l s  wh i l e  f e a r i n g  an  e a r l y  
r e t u r n  of transhumance i n  which t h e  he rde r s  hurry t o  have access t o  markets 
t o  s e l l  t h e i r  p roducts  inc luding  milk. Thus w e  have a c o n f l i c t  of i n t e r -  
est and s o c i a l  t ens ions  which sometimes r e s u l t  i n  s t r i f e .  

b )  Overall ,  crop.expansion has  increased  land  use  by t h e  farmer and 
reduced p a s t o r a l  lands.  This  has  caused gene ra l  d e t e r i o r a t i o n  i n  t h e  
s i t u a t i o n  of s p e c i a l i z e d  herdsmen. This  d e t e r i o r a t i o n  can f i r s t  of a l l  
be  explained by t h e  minor i ty  s t a t u s  of p a s t o r a l  peoples  and t h e  l o s s  of 
t h e i r  former p o l i t i c a l  preeminence. It is  a l s o  a r e s u l t  of t h e  vulner- 
a b i l i t y  of any p a s t o r a l  land as opposed t o  t h e  s o l i d  c o n t r o l  t h e  peasant  
e x e r c i s e s  over  t h e  land  h e  occupies ,  bu t  t h e  l o s s  of t h e  ba lance  of power 
formerly f avorab le  t o  t h e  herdsmen is  aggravated by t h e  unequal demographic 
dynamics of t hese  two groups. Sedentary farmers  have increased  t h e i r  
number much more r ap id ly  than  have t h e  p a s t o r a l  peoples.  
Niger every census taken  of t h e  Maure, t h e  Peul ,  t h e  Touareg and t h e  Bororo 
showed an  annual  rate of i nc rease  of about 10-20% whi le  t h e  same census 
of sedentary farmers ,  whether they are t h e  Toucouleur, t h e  Bambara, t h e  
Sonrhai o r  t h e  Hausa showed a 25% o r  g r e a t e r  popula t ion  increase .  
shown i n  a l l  t h e  observa t ions  made, e s p e c i a l l y  those  of t h e  Touareg i n  M a l i  
and Niger (Ga l l a i s ,  1972; Bernus, 1963). 

From Senegal t o  

This i s  

The d e t e r i o r a t i o n  i n  t h e  condi t ions  of t h e  p a s t o r a l  way of l i f e  is 
a l s o  t h e  r e s u l t  of s o c i a l  evolu t ion .  Not only do t h e  nomads no longer  
have cap t ives  t o  herd and water t h e i r  l i v e s t o c k ,  bu t  i n  t h e  whole of t h e  
Sahel t h e  former s e r f s ,  now emancipated, are t h e  most a c t i v e  p ioneers  of 
a very ex tens ive  a g r i c u l t u r e  which uses  a g r e a t  d e a l  of space. This  i s  
how Bernus (1974) brought t o  l i g h t  t h e  r o l e  of t h e  I k l a n  i n  t h e  extension 
of a g r i c u l t u r a l  space  ac ross  t h e  whole w e s t  of t h e  Niger Sahel,  where 
t h e  dynamism, t h e  ded ica t ion ,  t h e  f r u g a l i t y  of t h e s e  "black Touareg" made 
them t h e  p r i n c i p a l  m i l l e t  producers and have given them a v i r t u a l  monopoly 
on i t s  marketing. I n  t h e  same way Barra1 (1970 and 1974) and Gallais 
(1975) showed t h e  s p a t i a l  dynamic and t h e  d e c i s i v e  r o l e  i n  a g r i c u l t u r a l  
o rgan iza t ion  played by t h e  I k l a n  s c a t t e r e d  from t h e  Malian Gourma t o  t h e  
Voltaic  Sahel.  The double (demographic and economic) preeminence of 
t h e i r  former s e r f s  b r ings  t h e  breakdown of purely p a s t o r a l  s o c i e t i e s  and 
a c u t t i n g  back i n  nomadic herding whi le  br inging  about t h e  emergence of a 
mixed, t y p i c a l l y  Sahe l i an  way of l i f e ,  which combines ex tens ive  a g r i c u l t u r e ,  
semi-nomadic herding,  migra t ion  and commerce. Likewise, t h e  de t e r io ra -  
t i o n  of nomadism and t h e  t r a d i t i o n a l  p a s t o r a l  l i f e  has  n o t  reduced t h e  
numbers of l i v e s t o c k  o r  t h e  importance of herding,  neve r the l e s s  w i th in  a 
t e c h n i c a l l y  unchanged framework, herders  f i n d  inc reas ing ly  d i f f i c u l t  
condi t ions .  

F ina l ly  t h e  s i t u a t i o n  of t h e  herder  has  continued t o  d e t e r i o r a t e  
economically s i n c e  the co lon iza t ion ;  on t h e  eve of t h e  recent  per iod  of 
dryness  Bonte (1968) determined, f o r  example, t h a t  i n  Ader-Doutchi a cow 
w a s  worth 4-5 sacks  of m i l l e t  whi le  t h i r t y  yea r s  be fo re  i t  would have been , 

exchanged f o r  t e n  sacks.  The yea r s  of c a t a s t r o p h i c  r a i n f a l l ,  1968-1973, 
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induced he rde r s  t o  g e t  r i d  of t h e i r  c a t t l e  a t  very low p r i c e s .  The r e t u r n  
of more r e g u l a r  r a i n f a l l ,  and t h e  r e c o n s t i t u t i o n  of p a s t u r e  lands brought 
h ighe r  p r i c e s  without  b r ing ing  about any r e v e r s a l .  A11 long t e r m  s t u d i e s  
show t h a t  s i n c e  t h e  beginning of t h e  century t h e  Sahel  has  experienced a 
c o n t i n u a l  d e t e r i o r a t i o n  i n  exchange terms t o  t h e  detr iment  of t h e  herds .  
This  is a pa radox ica l  s i t u a t i o n  a t  a t i m e  when urban explosion o f f e r s  more 
open markets f o r  t h e i r  products.  

Confronted w i t h  t h i s  gene ra l  evo lu t ion  only one country has ,  t o  our 
knowledge, t r i e d  t o  e s t a b l i s h  a concerted p o l i c y  of p r o t e c t i n g  p a s t o r a l  
land. I n  Niger s p e c i f i c  l e g i s l a t i o n  f i x e d  t h e  no r the rn  l i m i t  of crop pro- 
duc t ion  o r ,  more e x a c t l y ,  of t h e  s e t t l i n g  of sedentary farmers (Bernus, 
1974)  b u t  enforcing t h i s  l e g i s l a t i o n  has  been extremely d i f f i c u l t .  It is  
p o s s i b l e  t h a t  only t h e  1968-1973 drought has  temporar i ly  put an  end t o  t h e  
farmers '  push northward and stopped t h e i r  progression.  
t h e  crop p r e s s u r e  on p a s t o r a l  lands t h e  only spontaneous r e a c t i o n  of t h e  
h e r d e r s  t h a t  could be r e g i s t e r e d  was f l i g h t ,  i n  some cases combined wi th  a 
r e t u r n  t o  t h e  i t i n e r a n t  l i f e .  The c ross ing  of t h e  Senegal River  eastward 
toward Mauri tania  by t h e  Peul of t h e  Senegalese F e r l o  w a s  observed a f t e r  
t h e  w a r  i n  2960. 
Malian Peul  i n  no r the rn  Ivory Coast, i n  t h e  Malinke zone, and on t h e  
edges of Senoufo country.  This  w a s  e s p e c i a l l y  brought on by t h e  drought.  
It is  doub t fu l ,  however, t h a t  such t r a n s i t o r y  even t s  s u b s t a n t i a l l y  com- 
pensa te  f o r  t h e  e f f e c t s  of t h e  gene ra l  expansion of a g r i c u l t u r a l  space. 

Counterpointing 

Another example i s  t h e  r ecen t  a r r iva l  o t  Voltaic  and 

c )  The t h i r d  c h a r a c t e r i s t i c  of r ecen t  developments i n  human hab i t a -  
t i o n  of dry t r o p i c a l  Af r i ca  l ies  i n  t h e  s p a t i a l  expansion of a g r i c u l t u r a l  
l i f e .  This  i s  not  only l i n k e d  t o  t h e  new a c t i v i t i e s  of more o r  less 
s e t t l e d  h e r d e r s  and t h e  development of a new way of l i f e  which combines 
a g r i c u l t u r a l  product ion and herding,  b u t  b a s i c a l l y  r e s u l t s  from t h e  exten- 
s i o n  of t e r r i t o r i e s  i nhab i t ed  by t h e  farmers.  It is  a f f e c t e d  i n  t h r e e  
ways: 1) by t h e  populat ion expansion, 2 )  t h e  development of p r o f i t  c rops ,  
and 3) a f r equen t  r e t u r n  to , ex tens ive  product ion techniques.  A s  important 
as i t  may be, t h e  f i r s t  f a c t o r ,  populat ion expansion, is too  w e l l  known f o r  
us  t o  stress f u r t h e r .  It has  a l r eady  been mentioned t h a t  i t  s p e c i f i c a l l y  
concerns peasant  peoples who are by f a r  t h e  most p r o l i f i c .  
mention t h a t  t h e  populat ion doubled i n  25-30 yea r s ,  and t h a t  mig ra t ion  t o  
t h e  c i t i e s  o r  even abroad has  f a r  from absorbed t h i s  growth. 

L e t  u s  j u s t  

The p u r s u i t  of monetary revenue by peanut product ion and, i n  c e r t a i n  
cases (cen te red  b a s i c a l l y  i n  Niger f o r  t h e  zone t h a t  i n t e r e s t s  u s ) ,  
co t ton ,  and even by t h e  marketing of s u r p l u s  cereal, i s  behind t h e  sub- 
s t a n t i a l  i n c r e a s e  i n  area farmed p e r  person. 
va t ed  i n  s u b s i s t e n c e  economy t h i s  i n c r e a s e  can f l u c t u a t e  between 50 and 
100% i f  t h e  techniques remain unchanged. It can b e  two o r  t h r e e  t i m e s  
h ighe r  i f  i nnova t ions  l i k e  h i t ched  c u l t i v a t i o n  are adopted. L e s s  w e l l  
known bu t  no less important i s  t h e  t h i r d  expansion f a c t o r ,  t h e  r e t u r n  t o  
ex tens ive  product ion techniques.  It b a s i c a l l y  involves  t h e  peasantry 
where, h i s t o r i c a l l y ,  l i v i n g  cond i t ions  caused them t o  u n i t e  i n  s e l f  de fense  
and sometimes t o  band t o g e t h e r  i n  p l a c e s  of refuge,  bu t  i t  a l s o  invo lves  

Compared t o  t h e  areas c u l t i -  
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a l l  t h e  areas of r ecen t  co lon iza t ion .  Ac tua l ly ,  w i t h i n  t h e  framework of 
a g r i c u l t u r e  which relies e n t i r e l y  on human energy, ex tens ive  techniques 
repay human e f f o r t  a t  a h ighe r  rate than  i n t e n s i v e  techniques.  
techniques,  developed i n  high d e n s i t y  areas where space is  r e s t r i c t e d ,  
o f t e n  produce high y i e l d s  but  they r e q u i r e  repeated s o i l  c u l t i v a t i o n  and, 
consequently a g r e a t  d e a l  of t i m e .  A l l  t h i n g s  considered,  they do provide 
s u b s i s t e n c e  but  b r i n g  l i t t l e  p e r  hour invested.  
space is  a v a i l a b l e  and land belongs t o  whoever clears i t ,  ex tens ive  
techniques d i s p l a y  t h e i r  s u p e r i o r  economic value;  even i f  they only 
s e c u r e  modest y i e l d s  more land i s  c u l t i v a t e d  and thus  h ighe r  y i e l d s  
r e s u l t  f o r  a given amount of labor .  
i n g  a very s h o r t  a g r i c u l t u r a l  season uses  less c o s t l y  means than  t h e  
i n c r e a s e  i n  y i e l d s .  
no longer  l i m i t e d  and they have f r e e  access  t o  i t .  Also, a l l  forms of 
a g r i c u l t u r a l  c o l o n i z a t i o n  are accompanied ( i n  t h e  Sahel  as i n  t h e  rest 
of A f r i c a )  by a c u t t i n g  back i n  t h e  use  o f . i n t e n s i v e  techniques i n  f a v o r  
of more ex tens ive  modes of product ion which, b e s i d e s  t h e i r  immediate 
f i n a n c i a l  value,  a l low farmers t o  extend t o  t h e  maximum t h e  lands over 
which they e x e r c i s e  b a s i c  con t ro l .  It is  unquest ionable  t h a t  f o r  r a in -  
f e d  a g r i c u l t u r e  wi th  t h e  c u r r e n t  popu la t ion  and t e c h n i c a l  cond i t ions  
e x i s t i n g  i n  t r o p i c a l  dry Af r i ca ,  economic and agronomic progress  are not 
only hard t o  r e c o n c i l e  b u t  are n a t u r a l l y  con t r ad ic to ry .  

These 

On t h e  o t h e r  hand, when 

I n  t h i s  way l a b o r  p r o d u c t i v i t y  dur- 

It is a l e g i t i m a t e  p u r s u i t  f o r  farmers s i n c e  land is  

Numerous examples i l l u s t r a t e  t h e  crop s p a t i a l  expansion and t h e  
simultaneous d i f f u s i o n  of ex tens ive  techniques.  I n  Niger t h e  Hausa 
peasants ,  coming from t h e  border  r eg ions  of N ige r i a ,  have developed t h e i r  
c o t t o n  and sorghum f i e l d s  i n  t h e  Ader v a l l e y  and pushed m i l l e t  and peanut 
crops beyond t h e  400 mm i sohye t .  This  has  s e n t  h e r d e r s ,  whether they 
be Touareg o r  Bororo, and t h e i r  herds  i n t o  t h e  duna1 h i l l s  and t h e  areas 
with t h e  least  water. I n  M a l i ,  a very r ecen t  s tudy ( G a l l a i s ,  1975) 
analyzed t h e  c o l o n i z a t i o n  of t h e  Séno p l a i n s  by t h e  Dogon. The Dogon 
are now coming down ou t  of t h e i r  r e fuge  i n  t h e  Bandiagara mountainous 
area where they r e t r e a t e d  under p r e s s u r e  from t h e  Yatenga Mossi, and 
later by t h e . P e u l  (even i n t o  t h e  19 th  century)  whose horsemen and herds  
c r e a t e d  i n s e c u r e  cond i t ions  f o r  men and c u l t i v a t i o n  o u t s i d e  t h e  pro- 
t e c t i o n  a f fo rded  by t h e  mountainous r e l i e f .  Within t h e i r  refuge t h e  
Dogon developed a n  admirable  i n t e n s i v e  s u r v i v a l  a g r i c u l t u r e .  
popu la t ion  explosion and t h e  inc reased  demands of t h e  monetary economy, 
however, make any overpopulat ion impossible  under t h e s e  cond i t ions  which 
i s  not compensated by t e c h n i c a l  progress .  Emigration o r ,  a c t u a l l y ,  
a r e t u r n  t o  t h e  S&no p l a i n  g ives  t h e  Dogon t h e  chance t o  escape famine 
and provides  access t o  a n  open economy. Gallais (1975) estimates 
t h a t  i n  t h e  e a s t e r n ,  most densely populated p a r t  of t h e  Dogon l ands ,  
t h e  "new country" on t h e  p l a i n  has  twice t h e  number of i n h a b i t a n t s  as the  
"old country" i n  t h e  mountain areas, even though i n h a b i t a n t s  of t h e  
Séno p l a i n  have been t h e r e  f o r  less than  h a l f  a century.  
t i o n  is  accompanied by a remarkable ex tens ion  of t h e  c u l t i v a t i o n  system 
and has  produced an  i n c r e d i b l y  ingenious i n t e n s i v e  p o l y c u l t u r e  i n  
t h e  mountainous region.  The Dogon, s i n c e  i n h a b i t i n g  t h e  r e l a t i v e l y  
open spaces  of t h e  Séno, have developed a t y p i c a l l y  ex tens ive  c u l t i v a t i o n .  
They have devoted t h e i r  e f f o r t s  mainly t o  cereal product ion and have 

The 

This  coloniza- 
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i nves t ed  t h e  remaining resources  t o  b u i l d i n g  up he rds  which could then 
become a source  of monetary revenue without  p r e s e n t i n g  any t e c h n i c a l  
compet i t ion t o  a g r i c u l t u r a l  l i f e .  With r e s p e c t  t o  t h e  Peul,  former 
masters of t h e  Sdno, they aga in  h e l p l e s s l y  watch t h e  invas ion  of t h e i r  
t e r r i t o r i e s  by farmers  who leave them no choice b u t  t o  retreat. 

This s i t u a t i o n  is i n  many r e s p e c t s  comparable t o  Senegal ( P e l i s s i e r ,  
1966) (although ch rono log ica l ly  e a r l i e r )  which can b e  brought up as a 
t h i r d  example. The area t h a t  i s  today covered by t h e  peanut b a s i n  i n  
no r th  Saloum (between t h e  400 and 800 mm 5sohyets)  i s  a t  least t w i c e  as 
ex tens ive  as t h a t  where t h e  Wolof and S é r e r  peasan t s  l i v e d  a t  t h e  begim- 
ning of t h e  century.  A genuine pioneer  f r o n t  has  developed and i ts  con- 
t i nued  p rogres s  eastward has  brought w i th  i t  t h e  c o l o n i z a t i o n  of l a r g e  
areas taken from t h e  F e r l o ,  t h e  t r a d i t i o n a l  Peul domain. However, t h e  
p rogres s ion  of farmers i n  t h i s  area is l a r g e l y  dependent on a network of 
deep w e l l s  o r i g i n a l l y  set up f o r  herders .  
t h e i r  t e r r i t o r y  and improve t h e  upkeep of t h e i r  catt le,  t h e s e  Set-ups 
g r e a t l y  encourage s e t t l i n g  by farmers and decrease t h e  p a s t o r a l  land of 
t h e  Ferlo.  Here a l s o  e x t e n s i f i c a t i o n  of c u l t i v a t i o n  systems accompanied 
a g r i c u l t u r a l  co lon iza t ion .  
t i o n  are areas of exped i t ious  c l e a r i n g s  wi th  s e p a r a t e  farming and herding,  
wh i l e  on t h e  o l d  l ands  of t h e i r  n a t i v e  h a b i t a t s  farmers ,  and e s p e c i a l l y  
t h e  S e r e r ,  p rac t i ced !  scrupulous c u l t i v a t i o n  techniques which provided 
continuous product ion by s y s t e m a t i c a l l y  p a i r i n g  trees and animals t o  main- 

Far  from he lp ing  t h e  Peul  master 

The "new lands" farmed by ex tens ive  e x p l o i t a -  

/ \  

, t a i n  b a s i c  c a p i t a l .  

d )  The forms of evo lu t ion  t h a t  w e  have j u s t  o u t l i n e d  n a t u r a l l y  
l ead  t o  a genuine d e t e r i o r a t i o n  of lands i n  high d e n s i t y  regions made up 
of agro-pastoral  c i v i l i z a t i o n s ;  d e t e r i o r a t i o n  came a f t e r  t h e  working 
f o r c e  l e f t  t o  co lon ize  new lands.  The d e t e r i o r a t i o n  w a s  caused by t h e  
abandonment of u n p r o f i t a b l e  i n t e n s i v e  techniques.  
d e t e r i o r a t i o n  w a s  even brought on by innovat ion when, . for  example, t h e  
d i f f u s i o n  of modern product ion methods s a t u r a t e s  t h e  area t o  t h e  p o i n t  
of r e q u i r i n g  evacuat ion of l i v e s t o c k  and thus l o s s ,  a t  least  f o r  p a r t  
of t h e  yea r ,  of animal f e r t i l i z e r s  ( L e r i c o l l a i s ,  1970;  P e l i s s i e r ,  1972). 

Sometimes 

This  s h o r t  review of t h e  complex r e l a t i o n s h i p s  between a g r i c u l t u r e  
and c a t t l e  r a i s i n g  i n  dry t r o p i c a l  A f r i c a  may l e a d  t o  t h e  fol lowing 
cons ide ra t ions .  I n  t h e  f i r s t  p l a c e  t h e  Sahelo-Sudanian zone, f o r  a long 
t i m e  a land of a vigorous antagonism between h e r d e r s  and farmers ,  is  
probably experiencing a spontaneous t e c h n i c a l  and c u l t u r a l  blending t h a t  
w i l l  l e a d  t o  t h e  p r a c t i c e  of commercial a g r i c u l t u r e  wh i l e  economically 
and s o c i a l l y  b e n e f i t i n g  t h e  Sahel's p a s t o r a l  vocation. 
cereal and t h e  c a t t l e ,  more than i n d u s t r i a l  crops,  are t h e  bases  of t h e  
a g r i c u l t u r a l  development i n  t h e s e  regions.  The c o a s t a l  c i t i es  and t h e  
c u l t i v a t i o n  lands gua ran tee  r e g i o n a l  o u t l e t s  f o r  t h e s e  products  which 
are much less r i s k y  than  overseas  markets. F ina l ly ,no  matter what t h e  
promises of i r r i g a t i o n  are i n  t h e  long t e r m ,  Sahe l i an  and Sahelo-Sudanian 
Af r i ca  w i l l  remain a l and  of r a i n f e d  a g r i c u l t u r e  p a r  excel lence.  I n  t h i s  
area i t  has acqu i r ed  an  i r r e p l a c e a b l e  h e r i t a g e  of experience and tech- 
niques.  Any development p r o j e c t ,  o r  any a t t e m p t  a t  innovat ion,  must 
t a k e  s e r i o u s l y  i n t o  account t h e  e x i s t i n g  knowledge base and p r o f i t  from it. 

Secondly,the 
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Not es 

3 .  I t  is a w e l l  known f a c t  t h a t  t h e  i n t e r a n n u a l  i r r e g u l a r i t y  of t h e  r a i n s  
i s  as high as t h e i r  average is  s l i g h t .  This  is  t h e  case i n  t h e  Af r i can  
Sahel  and may b e  demonstrated by t h e  fo l lowing  example: 
average of 491 mm over  50 yea r s ,  T i l l a b é r y  recorded va lues  ranging from 
746 mm t o  250 mm. 
54 mm and a maximum of 388 mm t h a t  is  f ive  t i m e s  h igher .  

i n  Niger wi th  a n  

But w i th  an  average of 164 mm, Agadès had a minimum of 

. 

4. Here w e  are n o t  t a l k i n g  about subsidence c u l t i v a t i o n  as is  found i n  
t h e  Senegal  Valley s i n c e  i t  is no longer  a ques t ion  of r a i n f e d  c rops  but  

. of dry season  crops  exc lus ive ly  deve loped 'wi th  water s t o r e d  i n  t h e  s o i l  
dur ing  t h e  river's swel l ing .  

, 



# 
c 

. 
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