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P r e f a c e  

T h i s  p a p e r  i s  a  c o n t r i b u t i o n  w i t h i n  t h e  framework of  t h e  

Food and  A g r i c u l t u r e  Program. Although t h e  n u t r i t i o n  p r o f i l e  

i n  A f r i c a  i s  d i s c u s s e d ,  t h e  fundamen ta l s  o f  n u t r i t i o n  c o n s i d e r e d  

i n  t h e  p a p e r  a r e  t r u e  f o r  a l m o s t  a l l  d e v e l o p i n g  c o u n t r i e s .  

Al though most  of  t h e  work f o r  t h i s  p a p e r  was done e l s e w h e r e ,  

it was f i n a l i z e d  d u r i n g  t h e  w r i t e r ' s  s t a y  a t  IIASA. The a u t h o r  

i s  i n d e b t e d  t o  Helga F rohbe rg ,  Food and A g r i c u l t u r e  Program, f o r  

h e r  c r i t i c a l  r e v i e w  of  t h e  pape r .  





A b s t r a c t  

A s  i n  o t h e r  deve lop ing  c o u n t r i e s  i n  t h e  t r o p i c s ,  s e v e r e  

m a l n u t r i t i o n  i n  A f r i c a  is  mainly a  problem i n  young c h i l d r e n  and 

p regnan t  women. The vari .ous d i s o r d e r s  a r e  d i s c u s s e d .  Seasona l  
.. , 

food s h o r t a g e s ,  m a l d i s t r i b u t i o n ,  ignorance ,  e s p e c i a l l y  w i t h  

r e g a r d  t o  weaning, and u r b a n i z a t i o n ,  a r e  major  c o n t r i b u t i n g  

causes .  Better n u t r i t i o n  should  n o t  be regarded  o n l y  a s  a  means 

t o  development,  b u t  a  p r i n c i p a l  g o a l  of development i t s e l f .  

P o l i c y  measures t o  improve n u t r i t i o n  a r e  o u t l i n e d .  





D e s p i t e  g r e a t  v a r i a t i o n  i n  d i v e r s e  e c o l o g i e s ,  n u t r i t i o n  pro- 

f i l e s  i n  A f r i c a  show a common theme, w i t h  s e v e r e  m a l n u t r i t i o n  

mainly  a  problem i n  young c h i l d r e n  and i n  p r e g n a n t  and l a c t a t i n g  

women, v u l n e r a b l e  g roups  w i t h  l i t t l e  p o l i t i c a l  v o i c e .  N u t r i t i o n a l  

imbalance  i n  t h e  d i e t s .  of  : . adu l t s  i s  a l s o  a  problem. The funda- 

menta l  n u t r i t i o n  problems of A f r i c a  a r e  s i m i l a r  t o  t h o s e  of  o t h e r  

deve lop ing  c o u n t r i e s  i n  t h e  t r o p i c a l  r e g i o n s  of t h e  wor ld .  P r o t e i n -  

ene rgy  ( c a l o r i e )  m a l n u t r i t i o n  i s  t h e  most  widespread  n u t r i t i o n a l  

d i s e a s e  among c h i l d r e n  i n  a l l  of  t h e  deve lop ing  c o u n t r i e s  of  t h e  

wor ld .  From r e g i o n  t o  r e g i o n  and c o u n t r y  t o  c o u n t r y  w i t h i n  

A f r i c a  b o t h  t h e  c a u s e s  and s o l u t i o n s  of n u t r i t i o n a l  d i s e a s e s  and 

e x i s t e n c e  of  v a r i o u s  n u t r i t i o n a l  d e f i c i e n c i e s  may v a r y  wide ly .  

Food h a b i t s ,  c l i m a t e ,  and geography v a r y  c o n s i d e r a b l y  n o t  o n l y  

between c o u n t r i e s ,  b u t  a l s o  w i t h i n  c o u n t r i e s .  Over f i v e  thousand 

f o o d s  of animal  ( d o m e s t i c a t e d  and w i l d ) ,  f i s h ,  and v e g e t a b l e  o r i g i n  

a r e  consumed a l l  o v e r  A f r i c a ,  b u t  t h e  s t a p l e  foods  produced 

i n  A f r i c a  be long  t o  two main g roups :  c e r e a l s ,  and s t a r c h y  r o o t s  

and f r u i t s .  M i l l e t s ,  sorghums, a n d  maize a r e  t h e  main c e r e a l s ,  

a l t h o u g h  wheat., r ice ,  b a r l e y  o a t s  and r y e  a r e  a l s o  grown. The 

s t a r c h y  f r u i t s  and r o o t s  i n c l u d e  c a s s a v a ,  yams,.  p l a n t a i n s  and 

s e v e r a l  t y p e s  of  bananas .  

F red  T .  S a i ,  u n t i l  1972,  D i r e c t o r  of Medical  S e r v i c e s  i n  

Ghana and member of t h e  P r o t e i n  Advisory Group of  t h e  U . N .  s t a t e s  

t h a t  no  c o u n t r y  i n  Black A f r i c a  h a s  a t t a i n e d  a l e v e l  o f  n u t r i t i o n  

commensurate w i t h  good growth,  and development ,  good h e a l t h  and 

s a t i s f a c t o r y  working e f f i c i e n c y .  The s e r i o u s n e s s  of n u t r i t i o n  

problems i n  t h e  c o u n t r i e s  of Black A f r i c a  i s  r a r e l y  f u l l y  



a p p r e c i a t e d  by t h e  governments. R e l i a b l e  f a c t s  about  t h e  morb id i ty  

and m o r t a l i t y  due t o  m a l n u t r i t i o n ,  a r e  non-ex i s t en t ,  a s  f a r  a s  

n a t i o n a l  f i g u r e s  a r e  concerned.  There i s  some a p p r e c i a t i o n  of 

c h r o n i c  c a l o r i e  s h o r t a g e s ,  though l i t t l e  i s  a c t i v e l y  done about  

it. However, t h e  importance . . of s p e c i f i c  n u t r i e n t  d e f i c i e n c i e s  

and t h e  havoc t h a t  m a l n u t r i t i o n  p l a y s  w i t h  t h e  l i v e s  of t h e  

v u l n e r a b l e  groups such a s  c h i l d r e n ,  p regnant  and nu r s ing  women 

and, some s p e c i a l  working groups i s  h a r d l y  app rec i a t ed .  ( 2 )  These 

groups a r e  v u l n e r a b l e  p r i m a r i l y  because of t h e i r  r e l a t i v e l y  g r e a t  

n u t r i t i o n a l  needs ,  and i n  t h e  c a s e  of t h e  young c h i l d  a l s o  because 

of t h e i r  complete dependence on t h e  suppor t  of o t h e r s .  Pregnancy 

always means a  c o n s i d e r a b l e  d r a i n  on t h e  mother. I f  h e r  

n u t r i t i o n a l  s t a t u s  i s  poor - maybe a f f e c t e d  by r e p e a t e d  e a r l i e r  

p regnanc ies  a t  s h o r t  i n t e r v a l s  - t h i s  means t h a t  t h e  s i t u a t i o n  i s  

p r e c a r i o u s  bo th  for her and t h e  unborr, c h i l d .  

I t  h a s  been e s t i m a t e d  t h a t  t h e  pregnancy and l a c t a t i o n  p e r i o d s ,  

t aken  t o g e t h e r ,  mean an e x t r a  demand, i f  op t ima l  development i s  

t o  be ensured  of so;ne 219,200 k c a l .  i .e .  110 e x t r a  days  of f u l l  

comsumption f o r  an  a d u l t ,  and some 6,400 grams of p r o t e i n ,  n o t  t o  

mention m i n e r a l s ,  v i t a m i n s ,  e t c .  ( 3 )  Thi s  i s  f o r  a  s i n g l e  

pregnancy and l a c t a t i o n .  I t  i s  easy  t o  unders tand  how p r e c a r i o u s  

t h e  s i t u a t i o n  can become i f  p regnanc ies  a r e  r epea t ed  ending up 

wi th  6  t o  10 o r  more ove r  a  p e r i o d  of 15 t o  20 y e a r s .  The most 

s e n s i t i v e  pe r iod  f o r  t h e  i n d i v i d u a l ,  a l s o  from t h e  n u t r i t i o n a l  

p o i n t  of view, may be i n  f o e t a l  l i f e .  M a l n u t r i t i o n  du r ing  f o e t a l  

l i f e  may l e a d  t o  e a r l y  development of  p r o t e i n  - c a l o r i e  m a l n u t r i t i o n  

and o t h e r  d e f i c i e n c i e s .  



Also c r i t i c a l ,  i s  b r e a s t  f e e d i n g ,  which means l i t e r a l l y  

l i f e  o r  d e a t h  f o r  t h e  baby d u r i n g  t h e  f i r s t  6  months of  l i f e  and 

is of enormous impor tance  f o r  a  long  p e r i o d  t h e r e a f t e r  f o r  most 

Af r i c an  f a m i l i e s .  I t  h a s  t h e  v i r t u e s  of be ing  h y g i e n i c  enough 

and n u t r i t i o u s  enough and y e t  w i t h i n  f i n a n c i a l  r e ach .  
... 

When t h i s  i n h e r e n t  v u l n e r a b i l i t y  i s  combined w i t h  soc io -  

economic stress f a c t o r s ,  such a s  pove r ty ,  ignorance  and p r i m i t i v e  

l i v i n g  c o n d i t i o n s , ~ t h e  s i t u a t i o n  i s  t r u l y  p r e c a r i o u s .  L iv ing  i n  

p o v e r t y ,  under  s o c i a l  and economic d e p r i v a t i o n ,  s c h o o l  c h i l d r e n  

and a d u l t  males  who a r e  t h e  breadwinners ,  a l s o  f r e q u e n t l y  do n o t  

have t h e i r  n u t r i t i o n a l  needs  m e t .  Adu l t s ,  w i t h  t h e  e x c e p t i o n  of  . 

r e p r o d u c t i v e  women do n o t ,  however, r e q u i r e  food f o r  growth,  o n l y  

f o r  maintenance  and energy  p roduc t i on .  The f i r s t  t h i n g  t h a t  

happens t o  a  c h i l d  who, f o r  any r e a s o n ,  becomes undernour i shed  

i s  a  s lowing down of  growth.  ( 4 )  

I n  A f r i c a ,  25 t o  30 p e r c e n t  of  t h e  popu l a t i on  and more t h a n  

50 percent? o f  c h i l d r e n  a r e  e s t i m a t e d  t o  s u f f e r  from s i g n i f i c a n t  

m a l n u t r i t i o n .  A s  i n  o t h e r  t r o p i c a l  r e g i o n s ,  t h e  p r i n c i p a l  

n u t r i t i o n a l  d i s o r d e r  i s  p r o t e i n  - energy m a l n u t r i t i o n  (PEM). 

Almost e q u a l l y  widespread a r e  n u t r i t i o n a l  anaemias and endemic 

g o i t r e ,  and c e r t a i n  v i t amin  d e f i c i e n c i e s  i n  some a r e a s .  Ba i l ey ,  

Regional  N u t r i t i o n  Advisor ,  WHO Regional  O f f i c e  f o r  A f r i c a  i n  a  

r e c e n t  a r t i c l e  has  p rov ided  a  s t a t i s t i c a l  summary of  f ragmenta ry  

a v a i l a b l e  d a t a .  H e  s t a t e s  t h a t  from 6.5 t o  over  50% (Median 15%)  

of admiss ions  of c h i l d r e n  t o  h o s p i t a l  a r e  due t o  m a l n u t r i t i o n .  

F a t a l i t y  r a t e s  among malnour ished c h i l d r e n  a r e  r e l a t i v e l y  h i g h  

( 2 1 - 2 4 % ) ,  a s  i s  t h e  pe r cen t age  of c h i l d  d e a t h s  due  t o  m a l n u t r i t i o n  



(Median 20%). He describes these figures as an underestiyation 

of the importance of malnutrition among hospitalized children, 

since only overt cases of PEM (Kwashiorkor and marasmus) are 

included. Apart from 20% of deaths directly due to malnutrition, 

PEM was a contributory factor in at least a further 53% of deaths. 
. . 

A recent study in the Congo revealed that, in addition to the 17% 

who were frankly malnourished, 70% of children suffered from 

diarrhoea1 or respiratory disorder in which malnutrition played 

a very important role; 87% of children, admitted to hospital were 

in fact malnourished. (6) 

TYPES OF MALNUTRITICN 

The three main forms of severe protein - energy malnutrition 
are kwashiorkor, marasmus, and marasmic kwashiorkor. (7) Marasmus 

is due to insufficient calorie intake while kwashiorkor is protein 

deficiency frequently occurring when a child is weaned and has 

his diet abruptly changed to a low-protein, iow fat. diet, usuzlly 

the local staple. Marasmic kwashiorkor occurs when the diet is 

deficient in both energy and protein. In practice, it is rare to 

find either marasmus or kwashiorkor in their typical forms. The 

first symptoms of kwashiorkor are anorexia, diarrhorea sometimes 

accompanied by vomiting. All these factors result in a deficiency 

of the diet and the real calorie intake is lowered. Soon protein 

malnutrition is accompanied by a calorie deficiency, and mixed 

intermediate forms of kwashiorkor marasmus appear. 

Even if a diet is adequate in its protein content, but not 

enough quantity is eaten to cover energy needs, some of the 

protein will be used mainly as a source of energy. Protein 

deficiency in the absence of energy deficiency is, however, not 



l i k e l y  t o  o c c u r ,  a  p o s s i b l e  e x c e p t i o n  b e i n g  i n  p o p u l a t i o n s  t h a t  

s u b s i s t  on c a s s a v a ,  p l a n t a i n s ,  yams o r  b r e a d f r u i t ;  f o o d s  t h a t  

a r e  e x t r e m e l y  low i n  p r o t e i n  c o n t e n t .  I n  mos t  A f r i c a n  c o u n t r i e s  

where cereals and  p u l s e s  are t h e  s t a p l e s ,  t h e  consumpt ion  o f  more 

f o o d  w i l l  s i m u l t a n e o u s l y  c o r r e c t  any i n s u f f i c i e n c y  of e n e r g y  
... 

and  p r o t e i n .  T h i s  s t a t e m e n t  i s  v a l i d  f o r  a d u l t s  and  o l d e r  c h i l d r e n ,  

b u t  d o e s  n o t  h o l d  t r u e  f o r  i n f a n t s  and  p r e s c h o o l  c h i l d r e n  whose 

a b i l i t y  t o  consume,more f o o d  i s  l i m i t e d  and  hence  foods w i t h  a  

h i g h e r  c o n c e n t r a t i o n  o f  p r o t e i n  a r e  needed .  R e g u l a r  cereal  - 

b a s e d  d i e t s  w i l l  o f t e n  n o t  s a t i s f y  t h e  p r o t e i n  n o r  t h e  e n e r g y  

n e e d s  of i n f a n t s . a n d  young c h i l d r e n  due  t o  t h e  b u l k y  n a t u r e  of 

t h e  home - m i l l e d  s t a p l e .  The " p r o t e i n  problem" becomes more 

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

u n i v e r s a l  problem of t h e  p o p u l a t i o n  i n  d e v e l o p i n g  c o u n t r i e s .  I n  

t h e  s t a r c h y  root a r e a s  f o u r  t o  s i x  y e a r  o lds  consume as much f o o d  

a s  t h e y  can  and  s t i l l  a c h i e v e  o n l y  a round  80 p e r c e n t  and  70 p e r c e n t  

of t h e i r  r e s p e c t i v e  calor ie  and  p r o t e i n  r e q a i r e m e n t s .  ( 8 )  P r o t e i n  

m a l n u t r i t i o n  i s  g e n e r a l l y  commoner among t h o s e  whose s t a p l e  f o o d  

are t u b e r s  r a t h e r  t h a n  c e r e a l s .  S e v e r e  p r o t e i n  e n e r g y  m a l n u t r i t i o n  

i s  n a t u r a l l y  more common i n  a r e a s  exposed  t o  f l o o d  or  d r o u g h t  

s u c h  a s  t h e  S a h e l i a n  zone ,  where t h e r e  is  a h i g h  p r e v a l e n c e  i n  

b o t h  c h i l d r e n  and a d u l t s .  Maize seems t o  be t h e  p o o r e s t  o f  t h e  

c e r e a l  s t a p l e s ,  and c a s s a v a  t h e  p o o r e s t  o f  t h e  t u b e r  s t a p l e s .  

Kwashiorkor  i s  s e e n  more o f t e n  i n  r u r a l  areas., w h i l e  

marasmus and  marasmic kwash io rko r  are more common i n  u rban  a r e a s .  

Almost everywhere ,  e x c e p t  p e r h a p s  i n  c a s s a v a  areas, marasmus i s  

s e v e r a l  t i m e s  more f r e q u e n t  t h a n  kwash io rko r .  An i m p o r t a n t  

q u e s t i o n  on which l i t t l e  d i r e c t  e v i d e n c e  is  a v a i l a b l e  i s  whe the r  



t h i s  predominance of marasmus i s  main ly  due t o  an  o v e r a l l  l a c k  of 

food  o r  t o  p a r t i c u l a r  i n f a n t  - f e e d i n g  p r a c t i c e s .  I n  i n f a n t s ,  

t h i s  s i t u a t i o n  may a r i s e  e i t h e r  from i n s u f f i c i e n t  b r e a s t - f e e d i n g  

o r  from a r t i f i c i a l  f e e d i n g  t h a t  i s  t o o  l i t t l e  i n  amount o r  t o o  

d i l u t e d .  Marasmus i n  b r e a s t - f e d  c h i l d r e n  b e l o w  6 months of age ..- 
i s  due t o  i n a d e q u a t e  l a c t a t i o n .  The mother  may be  malnour ished 

and o b l i g e d  t o  work i n  t h e  f i e l d s  soon a f t e r  t h e  d e l i v e r y .  I n  

A f r i c a ,  q u i t e  young b a b i e s  a r e  o f t e n  l e f t  w i t h  grandmothers  o r  

s i b l i n g s ,  who p a c i f y  them wi th  i nadequa t e  foods .  

I n  a d d i t i o n  t o  marasmus and kwashiorkor  t h e r e  a r e  o t h e r  

n u t r i t i o n a l  d i s o r d e r s  caused  by v i t a m i n  and m i n e r a l  d e f i c i e n c i e s .  

I r o n  d e f i c i e n c y  and sometimes f o l a t e  and v i t a m i n  Bl2 d e f i c i e n c i e s  

c o n t r i b u t e  t o  t h e  widespread  occu r r ence  of  anaemias.  Although 

i r o n  i n t a k e s  o f t e n  a p p e a r  adequa t e ,  i r o n  a b s o r p t i o n  a p p e a r s  t o  

be  i nadequa t e .  O t h e r  n o n - n u t r i t i o n a l  f a c t o r s  such  as malaria, 

hookworm, s c h i s t o s o m i a s i s  and abnormal haemoglobins,  a l s o  p l a y  

a  r o l e .  Anaemias occu r  most o f t e n  among p r egnan t  women and i n  

c h i l d r e n  of p r e - s choo l  a g e  and a lmos t  everywhere.  

Severe  v i t a m i n  A d e f i c i e n c y  a f f e c t i n g  t h e  eyes  ( n i g h t  

b l i n d n e s s ,  l a t e r  xe roph tha lmia ,  and u l t i m a t e l y  k e r a t o m a l a c i a )  

o c c u r s  p a r t i c u l a r l y  i n  t h e  sub-Saharan zone,  i n c l u d i n g  p a r t s  of 

Ma l i ,  Ghana, N i g e r ,  N i g e r i a ,  and Upper V o l t a ,  because  of t h e  

s c a r c i t y  of  t h e  common s o u r c e s  of p rov i t amin  A ( g r een  l e a f y  and 

ye l low v e g e t a b l e s ,  y e l l o w  f r u i t  and r e d  palm o i l ) .  There  a r e  

v a r i o u s  o t h e r  f a c t o r s  c o n t r i b u t i n g  t o  b l i n d n e s s ,  e . g .  t rachoma 

o n c h o c e r c i a s i s ,  m e a s l e s  and o t h e r  i n f e c t i o n s .  

R i b o f l a v i n  d e f i c i e n c i e s  a r e  f r e q u e n t  and may c o n t r i b u t e  t o  



growth r e t a r d a t i o n ,  poor r e s i s t a n c e  t o  i n f e c t i o n ,  and anaemias 

t h a t  a r e  common i n  A f r i c a .  Vitamin D d e f i c i e n c y  r e s u l t s  i n  

r i c k e t s ,  w h i l e  Vitamin C d e f i c i e n c y  c a u s e s  scurvy  and i s  found 

most ly  i n  b a r r e n  a r e a s .  I n  North A f r i c a  r i c k e t s  c o n t i n u e s  t o  be  

a  s e r i o u s  n u t r i t i o n a l  problem a s  a r e  z i n c  d e f i c i e n c y  and ... 

p e l l a g r a .  (10)  

P e l l a g r a  - Vitamin PP d e f i c i e n c y  due t o  n i c o t i n i c  a c i d  

d e f i c i e n c y  ( o r  t r y p t o p h a n  d e f i c i e n c y  o r  r e l a t i v e  e x c e s s  of  i s o -  

l e u c i n e ) ,  h a s  been commonly observed,  e s p e c i a l l y  among a d u l t s ,  

i n  some c o u n t r i e s  of South  E a s t e r n  A f r i c a .  A s  it i s  o f t e n  found 

among p o p u l a t i o n s  wheremaize i s  t h e  s t a p l e ,  c r o p  u i v e r s i f i c a t i o n  

may be  a  p r e v e n t a t i v e  measure. (11 1 

Endemic g o i t r e  i s  widespread i n  A f r i c a ,  e s p e c i a l l y  i n  remote 

mountainous a r e a s .  I t  is  l a r g e l y  a t t r i b u t e d  t o  i o d i n e  d e f i c i e n c y ,  

b u t  c e r t a i n  s u b s t a n c e s  (e.5. cyanogene t i c s  g l u c o s i d e )  p r e s e n t  i n  

c a s s a v a  o r  p u l s e s  may p l a y  a  r o l e  i n  development.  I o d i n e  i s  

found mainly i n  s e a  f o o d s ,  and t o  some e x t e n t  i n  v e g e t a b l e s  and 

w a t e r ,  depending on t h e  i o d i n e  c o n t e n t  of  t h e  s o i l .  S o i l s  a r e  

d e f i c i e n t  i n  i o d i n e  i n  many mountainous a r e a s .  

I n f e c t i o n s  i n t e r a c t  w i t h  n u t r i t i o n  by d e c r e a s i n g  t h e  

r e s i s t a n c e  of  t h e  h o s t ,  by lowering h i s  normal food i n t a k e  and 

inc rement ing  n u t r i e n t  l o s s .  The d i s e a s e s  of prime impor tance  

a f f e c t i n g  t h e  n u t r i t i o n a l  s t a t e  a r e  d i a r r h o e a 1  d i s e a s e s ,  m a l a r i a ,  

meas les ,  r e s p i r a t o r y  i n f e c t i o n s ,  s k i n  and u r i n a r y  t r a c t  i n f e c t i o n s ,  

and i n t e s t i n a l  p a r a s i t i s m .  I t  i s  most o f t e n  t h e  i n t e r a c t i o n  of  

n u t r i t i o n  and i n f e c t i o u s  d i s e a s e s .  Inadequa te  n u t r i t i o n  d e c r e a s e s  

t h e  body ' s  r e s i s t a n c e  a g a i n s t  i n f e c t i o n ;  a t  t h e  same t i m e ,  



i n f e c t i o n s  worsen t h e  body 's  n u t r i t i o n a l  s t a t u s .  M a l n u t r i t i o n  

h a s ,  t h e r e f o r e ,  been c a l l e d  " t h e  b i g g e s t  s i n g l e  c o n t r i b u t o r  t o  

c h i l d  m o r t a l i t y  i n  developing c o u n t r i e s . "  Pos t -neona ta l  

q o r t a l i t y  age  1-11 months i s  150 p e r  1000 l i v e  b i r t h s  i n  A f r i c a ;  

20 t o  30 p e r  1000 l i v e  b i r t h s  i n  Europe. M o r t a l i t y 1  t o  4 y e a r s  
.. . 

i s  50 t o  80 p e r  1000 i n  A f r i c a ;  2 t o  3 p e r  1000 i n  Europe. (12)  

I n f a n t  m o r t a l i t y  r a t e s  i n  s e l e c t e d  c o u n t r i e s  a r e  g iven  i n  Tab le  1. 

CAUSES OF MALNUTRITION 

The c a u s e s  of  m a l n u t r i t i o n  a r e  many, b u t  i t  i s  g e n e r a l l y  

agreed  t h a t  t h e  fundamental  c ause s  a r e  an i n s u f f i c i e n t  supp ly  of 

t h e  nece s sa ry  foods ,  an uneven d i s t r i b u t i o n  of  t h e  food t h a t  i s  

a v a i l a b l e  and t h i r d l y ,  ignorance .  (13 1 

Seasona l  food s h o r t a g e s  p r e s e n t  a  major  problem. A v a i l a b i l i t y  

of  l o c a l  food s u p p l i e s  i s  h i g h e s t  soon a f t e r  h a r v e s t  of t h e  s t a p l e s  

and l o w e ~ t  i n  t h e  i n t e r v a l  between p l a n t i n g  and h a r v e s t i n g  of t h e  

nex t  main food z rops .  Of ten ,  a v a i l a b l e  food i s  o f  poor q u a l i t y .  

M a l d i s t r i b u t i o n  is a t  l e a s t  a s  impor tan t  a  c ause  a s  i s  an 

i n s u f f i c i e n t  food supp ly .  Food i s  unevenly  d i s t r i b u t e d ,  f i r s t ,  

w i t h i n  t h e  f ami ly  i t s e l f ,  and second,  w i t h i n  t h e  r eg ion  a s  a  

whole. I t  i s  t h e  custom i n  many p a r t s  of A f r i c a  f o r  t h e  males  of 

t h e  household t o  e a t  f i r s t ,  consuming t h e  foods  r i c h  i n  p r o t e i n .  

L i t t l e  i s  l e f t  f o r  t h e  c h i l d r e n  who come l a s t .  An Af r i c an  

a g r i c u l t u r a l i s t  r e l a t e s  how he r e a l i z e s  now why he i s  t a l l e r  and 

s t r o n g e r  t han  h i s  b r o t h e r s  and sisters. H e  was h i s  g r a n d f a t h e r ' s  

f a v o u r i t e  and a t e  s i t t i n g  on h i s  l a p .  The d i s h e s  which w e r e  

o f f e r e d  t o  h i s  g r a n d f a t h e r  f i r s t ,  con t a ined  meat.  The o t h e r  

c h i l d r e n  who a t e  w i t h  t h e  women, found t h e r e  w a s  no meat l e f t  when 

t h e  food came t o  them l a s t .  



TABLE 1 . INFANT MORTALITY RATES IN SELECTED COUNTRIES 

(Deaths under one year per 1000 live births) 

.. ~ . . . 

........................... Israel ......................... 23 Sweden 12 
... ........................ Jamaica 39 

...................... Sri Lanka 48 

........................ Uruguay 49 

Dominican Republic ............. 64 

.................... Philippines 67 

......................... Mexico 69 

....................... Colombia 76 

........................ Ecuador 91 

Iraq ........................... 104 
Zaire .......................... 115 
Egypt .......................... 118 
Malawi ......................... 119 

Turkey ......................... 119 
...................... Indonesia 125 

.................... Ivory Coast 138 

India .......................... 139 
....................... Pakistan 142 

.... United Republic of Tanzania 162 

Central African ................ 163 

Swaziland ...................... 168 
Upper Volta .................... 182 

Somalia ........................ 190 

Japan ............................ 13 
........................... France 15 

........................ Australia 18 

United Kingdom ................... 18 
United States of America ......... 19 
Ireland .......................... 19 

............................. USSR 24 

..... Germany. Federal Republic of 24 

............................ Italy 29 

.......................... Hungary 36 

Source: International Bank for Reconstruction and Development. 1973 . 
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M a l d i s t r i b u t i o n  i n  t h e  count ry  a s  a  whole may be  t h e  r e s u l t  

of  l a c k  of  c e r t a i n  foods  i n  p a r t i c u l a r  a r e a s ,  i . e .  no c a t t l e  i n  

tsetse f l y  - i n f e c t e d  coun t ry ,  l a c k  of  f r u i t  and v e g e t a b l e s  where 

it i s  a r i d ,  no f i s h  away from t h e  s e a  and l a k e s .  For  example, i n  

t h e  Cameroons, t h e  s o u t h . h a s  an  abundance o f  t r o p i c a l  f r u i t  of  
..- 

a l l  k i n d s ,  whereas t h e  n o r t h  i s  w i thou t ;  on t h e  o t h e r  hand, t h e  

n o r t h  h a s  l a r g e  h e r d s  of  beef  c a t t l e  and sheep ,  whereas t h e  sou th  

i s  s e r i o u s l y  l a c k i n g  i n  meat;  t h e  c o a s t a l  a r e a  h a s  a  l a r g e  supp ly  

of  f i s h  which i s  n o t  a v a i l a b l e  i n  t h e  i n t e r i o r .  These l o c a l i z e d  

s h o r t a g e s  a r e  agg rava t ed  by poor  communications and t r a n s p o r t ,  

and by l a c k  of  s t o r a g e  and p r e s e r v a t i o n s  f a c i l i t i e s .  I n  t h e  

community, pover ty  r e s u l t s  i n  an  uneven d i s t r i b u t i o n  o f  food. 

The urban l a b o u r e r  f r e q u e n t l y  does  n o t  have t h e  income t o  buy 

adequa te  food.  

Ignorance  i s  a major  cause  of m a l n u t r i t i o n .  One cannot  blame 

peop le  f o r  be ing  i g n o r a n t .  I t  i s  u s u a l l y  n o t  t h e i r  f a u l t .  A 

f a l s e  assumption among Af r i can  peop le  i s  t h a t  " a  f u l l  b e l l y "  i s  

a l l  t h a t  is  neces sa ry  t o  p rov ide  h e a l t h .  Food h a b i t s ,  b e l i e f s  

r e g a r d i n g  food ,  and an  i n a b i l i t y  t o  budget  demons t ra te  t h e  need 

f o r  n u t r i t i o n a l  e d u c a t i o n .  Food r e s t r i c t i o n s  and food h a b i t s  such 

a s  having t h e  a d u l t s  e a t  b e f o r e  t h e  c h i l d r e n ,  " t h e  b i g g e s t  p i e c e  

f o r  f a t h e r , "  d e p r i v e  c h i l d r e n  of  an adequa te  d i e t .  R e s t r i c t i o n s  

on g i v i n g  p r o t e i n  foods  ( e s p e c i a l l y  eggs ,  f i s h ,  and d r i e d  legumes) 

t o  young c h i l d r e n  a r e  n o t  uncommon. Other  food r e s t r i c t i o n s  app ly  

t o  pregnancy.  A f r i c a n s  i n  Gabon b e l i e v e  t h e  supposed e f f e c t  of 

eggs i s  malformat ion of  t h e  f o e t u s .  A widespread t aboo  f o r b i d s  a l l  

s e x u a l  r e l a t i o n s  t o  a  n u r s i n g  woman, s o  a s  n o t  t o  k i l l  t h e  c h i l d .  

AS a  r e s u l t  many young women g i v e  up b r e a s t f e e d i n g .  



Other  c o u n t r i e s  have s i m i l a r  t aboos .  P r o t e i n  foods  a r e  t h u s  den i ed  

t h e  v u l n e r a b l e  g roups  whose n u t r i t i o n a l  need f o r  them i s  g r e a t e s t .  

Most f ood  t aboos  i n v o l v e  t h o s e  r i c h  i n  p r o t e i n .  Few peop l e  have 

s t r o n g  f e e l i n g s  abou t  c e r e a l s ,  r o o t s ,  o r  v e g e t a b l e s .  T r a d i t i o n a l  

n u t r i t i o u s  f o o d s ,  however, t e n d  t o  be dropped f o r  p r e s t i g e  foods ,  . . 

such a s  b r e a d ,  s u g a r ,  and s o f t  d r i n k s ,  e s p e c i a l l y  i n  urban a r e a s .  

Alcoholism i s  a l s o  a  major  c ause  of m a l n u t r i t i o n .  

Perhaps  t h e  mo'st c r i t i c a l  form of ignorance  i s  t h a t  i n  m a t t e r s  

of weaning. The weaning p e r i o d  i s  o f t e n  bad ly  c a r r i e d  o u t  and 

w i t h  no  t r a n s i t i o n .  The t r a d i t i o n a l  weaning foods  i n  A f r i c a n  

communities a r e  p o r t i o n s  of a d u l t s '  d i e t s ,  which because  of  t h e i r  

components, b u l k ,  and imbalance  i n  n u t r i e ~ t s  a r e  u n s u i t a b l e  f o r  

c h i l d  f e ed ing .  A t  t h e  age  of  abou t  18 months t h e  baby i s  

suddenly  g i v e n  e x c l u s i v e l y  a d u l t  food ,  based on t h e  l o c a l  s t a p l e .  

I t  is  a t  t h i s  t i m e  t h a t  kwashiorkor  f r e q u e n t l y  a r i s e s .  

Another  n u t r i t i o n a l  problem is  t h e  s p r e a d  of  b o t t l e  f e c d i n g  

a s  opposed t o  b r e a s t  f e e d i n g  i n f a n t s .  To 90% of A f r i c a n s  i n  t h e  

lower income b r a c k e t s ,  t h e  b o t t l e  - f e ed ing  o f  an i n f a n t  under 

s i x  months of age  i s  c l o s e  t o  s i g n i n g  t h e  d e a t h  c e r t i f i c a t e  of  

t h e  c h i l d .  T h i s  tendency e x i s t s  because  it i s  b e l i e v e d  t o  be 

s o p h i s t i c a t e d  and because  it i s  conven ien t  f o r  t h e  working mothers .  

Mis lead ing  a d v e r t i s i n g  by i n d i v i d u a l s  and f i r m s  i n  t h e  media h a s  

been a  major  c o n t r i b u t i n g  f a c t o r .  Only a  m o t h e r ' s  mi lk  i s  s u f f i -  

c i e n t l y  h y g i e n i c  and capab l e  of  p rov id ing  adequa te  n u t r i t i o n .  

B o t t l e  f e d  i n f a n t s  a r e  p a r t i c u l a r l y  prone t o  d i a r r h o e a 1  d i s e a s e s ,  

which a r e  a lmos t  unavo idab le  i n  t h e  unhygien ic  c o n d i t i o n s  of most  

households .  A v i c i o u s  c i rc le  s e t s  i n  " d i a r r h o e a l  d i s e a s e s ,  reduced 



i n t a k e ,  e a r l y  m a l n u t r i t i o n ,  reduced a p p e t i t e  and r e s i s t a n c e ,  

f u r t h e r  d i a r r h o e a . "  Urban i za t i on  i s  l e a d i n g  t o  i n c r e a s e d  e a r l y  

weaning and b o t t l e - f e e d i n g .  

I n  urban a r e a s ,  p o v e r t y ,  f r e q u e n t l y  r e l a t e d  t o  l a c k  of  

employment is  a  common cause  . . of m a l n u t r i t i o n .  Even i f  t h e y  do  

have t h e  money, u rban  d w e l l e r s  f r e q u e n t l y  a r e  n o t  aware of which 

are t h e  e s s e n t i a l  n u t r i t i o u s  foods ,  o r  t h e y  may spend t h e i r  money 

on consumer goods of l i t t l e  v a l u e  t o  them. I n  t i m e s ' o f  money 

s h o r t a g e ,  t h e  poor a r e  more l i k e l y  t o  go  t o  t h e  g r o c e r s  t h a n  t h e  

marke t  because  t h e y  a r e  g i v e n  c r e d i t .  I n s t e a d  of l o c a l  f ood  

p r o d u c t s ,  t h e y  a r e  used t o ,  t h e y  buy h i g h e r  p r i c e d  mafiufactured 

p r o d u c t s ,  whether  l o c a l  o r  f o r e i g n ,  t o  which t h e y  a r e  unaccustomed, 

b u t  which a r e  more e a s i l y  a c c e s s i b l e  t han  t h e  t r a d i t i o n a l  comrnod- 

i t i e s .  

U r b a n i z a t i o n  i s  causing s e r i o u s  n u t r i t i o n a l  and o t h e r  p u b l i c  

h e a l t h  problems.  I n  m i g r a t i o n  t o  c i t i e s ,  f a m i l i e s  a r e  s e p a r a t e d  

and t r a d i t i o n a l  n u t r i t i o n  i s  d i s r u p t e d .  I n  t h e  suburban p o p u l a t i o n  

of A f r i c a n  towns, whole f a m i l i e s  r e c e n t l y ' a r r i v e d  from t h e i r  

v i l l a g e  a r e  c e a s i n g  t o  e a t  p u l s e s  and m i l l e t  long b e f o r e  t h e i r  

pu rchas ing  power is h i g h  enough f o r  t h e i r  s m a l l  consumption of 

meat  t o  supp ly  s u f f i c i e n t  p r o t e i n  t o  o f f s e t  t h e  decrez-se  due t o  

t h e  e l i m i n a t i o n  of v e g e t a b l e  s o u r c e s .  I n  towns and c i t i e s ,  t h e  

urban poor  l i v e  e s s e n t i a l l y  i n  a c a s h  economy i n  which t h e y  have 

t o  pay f o r  e v e r y t h i n g  t h e y  need i n c l u d i n g  f r u i t s  and v e g e t a b l e s ,  

f u e l  f o r  cooking t h e i r  f o o d s  and sometimes wa t e r .  While i n  t h e  

v i l l a g e s  or  r u r a l  a r e a s ,  t h e  p e a s a n t s  grew o r  g a t h e r e d  t h e i r  own 

foods .  They s p e n t  n o t h i n g  i n  c a s h  t o  o b t a i n  f u e l  f o r  cooking 

t h e i r  f oods  and had e n d l e s s  t i m e  t o  p r e p a r e  t h e i r  f oods .  I n  



a d d i t i o n ,  t h e y  w e r e  a b l e  t o  supplement  t h e i r  meagre s t a p l e s  w i t h  

b e r r i e s ,  w i l d  f r u i t s ,  n u t s ,  w i l d  a n i m a l s ,  and  game. 

Men of r u r a l  f a m i l i e s  m i g r a t e  t o  t h e  c i t i e s  o r  g o  t o  work on 

commercial p l a n t a t i o n s ,  mainly  f o r  economic r e a s o n s .  O f t e n  t h e i r  

wages a r e  i n s u f f i c i e n t  t o . a l l o w  them t o  t a k e  t h e i r  f a m i l i e s  a l o n g  
.. . 

when t h e y  m i g r a t e .  The wives  who remain b e h i n d  a r e  now a l o n e  t o  

cope w i t h  t h e  arduous  a g r i c u l t u r a l  and domes t i c  d u t i e s .  I f  t h e  

l a b o u r e r s  t a k e  t h e i r  wives  and c h i l d r e n  w i t h  them, t h e  e n t i r e  

f a m i l y  i s  s u b j e c t e d  t o  u rban  t y p e s  of m a l n u t r i t i o n ,  d i s e a s e ,  and 

p o v e r t y  which a r e  less a c c e p t a b l e  t h a n  t h e i r  r u r a l  c o n d i t i o n s .  

~ n t r o d u c t i o n  of  c a s h  c r o p s  h a s  f r e q u e n t l y  lowered t h e  l e v e l  
' 

of  n u t r i t i o n .  The p e a s a n t  hav ing  l o s t  h i s  l a n d ,  i s  now a  s a l a r i e d  

employee i n  danger  of  becoming unemployed and f r e q u e n t l y  hav ing  

i n a d e q u a t e  money t o  p u r c h a s e  food  when h e  i s  employed. I n  a r e a s  

where c a s h  c r o p s  (e .g .  cocoa  o r  c o f f e e )  p redomina te ,  t h e  p e o p l e  

t e n d  t o  r e l y  on p o o r e r  s t a p l e s  e s p e c i a l l y  t u b e r s  and purchased  

f o o d s  f o r  which t h e i r  f i n a n c i a l  r e s o u r c e s  a r e  i n a d e q u a t e .  I n  t h e  

p a s t ,  p r i o r i t y  h a s  heen g i v e n  t o  i n d u s t r i a l  c r o p s  such  a s  p e a n u t s ,  

c o f f e e  and r u b b e r ,  r a t h e r  t h a n  s u b s i s t e n c e  c r o p s  f o r  l o c a l  

n u t r i t i o n a l  needs .  Cash c r o p s  a r e  grown on t h e  b e s t  l a n d  and 

s u b s i s t e n c e  a g r i c u l t u r e  i s  r e g a r d e d  a s  a  n u i s a n c e  t h a t  must be  

t o l e r a t e d  t o  f e e d  t h e  fa rmer .  I t  i s  r e p e a t e d l y  s t a t e d  t h a t  t r o p i c a l  

s t a p l e s  a r e  i g n o r e d  i n  r e s e a r c h  programs, w h i l e  e x p o r t  c r o p s  a r e  

s t u d i e d  i n t e n s e l y .  Even when s o c i a l  f a c t o r s  a r e  n o t  c o n s i d e r e d ,  

t h e  abandoning of s u b s i s t e n c e  c r o p s  f o r  i n d u s t r i a l  c r o p s  and f o o d  

i m p o r t s  i s  less economica l ly  advantageous  t h a n  g e n e r a l l y  t h o u g h t .  

The t y p i c a l  c a s e  i s  t h a t  of S e n e g a l ,  where t o  b e  a b l e  t o  e x p o r t  

$ 3  wor th  of p e a n u t s  $ 2  of  f o o d s t u f f s  must b e  impor ted .  (14)  U n t i l  



now, i n  most Af r i c an  c o u n t r i e s ,  l i t t l e  e f f o r t  h a s  been p u t  i n t o  

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

and f o r e i g n  impor t s  have n o t  been p a r t i c u l a r l y  d i s cou raged .  

Q u a l i t a t i v e l y ,  approx imate ly  50% of f o o d s t u f f s  purchased  i n  Af r i c an  

urban marke t s  a r e  be ing  impor ted .  (15)  
. . Impor t s  may be  n e c e s s a r y  

t o  meet p r e s e n t  n u t r i t i o n a l  needs  b u t  t h e  o n l y  answer i n  t h e  long  

run  i s  s e l f - s u f f i c i e n c y .  Impor t s  n o t  o n l y  u t i l i z e  scarce f o r e i g n  

exchange,  b u t  may hamper l o c a l  p roduc t i on .  

I f  A f r i c a  i s  t o  meet  t h e  food  r equ i r emen t s  of  i t s  r a p i d l y  

growing p o p u l a t i o n ,  it i s  l i k e l y  t h a t  impor t s  w i l l  i n c r e a s e  sub- 

s t a n t i a l l y .  The 'demographic fac t -or  shou ld  n o t  be unde re s t ima t ed  

i n  t h e  n u t r i t i o n  problem. An i n c r e a s i n g  p o p u l a t i o n  r e q u i r e s  n o t  

on ly  i n c r e a s e d  p roduc t i on  o f  f ood ,  b u t  c r e a t i o n  of  employment t o  

p rov ide  an  income t o  purchase  food ,  p a r t i c u l a r l y  i n  u rban  areas. 

Pc?s la tFon ~ r c w t h  in r u r z l  2rezs cause s  F r a s s u r e  on a v a i l a b l e  

z r a b l e  l a n d  and r e s u l t s  i n  r u r a l  i n h a b i t a n t s  m i g r a t i n g  t o  u rban  

a r e a s  i n  s e a r c h  of  employment. The r u r a l  p o p u l a t i o n  w i l l  c o n t i n u e  

t o  grow a t  approx imate ly  1 . 9  p e r c e n t  p e r  y e a r  u n t i l  1985 and w i l l  

i n c r e a s e  by 50% between 1962 and 1985. (16)  I n  t h e  same p e r i o d ,  

t h e  u rban  p o p u l a t i o n  w i l l  grow from 30 t o  92 m i l l i o n  and t h e  

demand f o r  food w i l l  be  a l l  t h e  g r e a t e r  i n  t h a t  s t a n d a r d  of  l i v i n g  

w i l l  r ise f a s t e r  i n  t h e  c i t i e s  t h a n  i n  r u r a l  a r e a s .  The p o p u l a t i o n  

of  A f r i c a  a s  a  whole was j u s t  o v e r  400 m i l l i o n  i n  mid 1975 and i s  

e s t i m a t e d  t o  grow t o  536 m i l l i o n  by 1985 and 834 m i l l i o n  by t h e  

y e a r  2000. The annua l  r a t e  of growth i s  e s t i m a t e d  t o  i n c r e a s e  

from 2.8  p e r c e n t  between 1975-1980 t o  3 p e r c e n t  between 1985 and 

1995. (17)  A t  p r e s e n t ,  i n  mid 1978 ,  t h e  p o p u l a t i o n  of  A f r i c a  i s  

455 m i l l i o n  w i t h  a  growth r a t e  o f  2.6 p e r c e n t .  (18)  



Population growth, poor nutrition, high infant and child 

mortality, and low incomes form a vicious circle. The large 

number and close spacing of children result in a precarious nutri- 

tional state of the children. If parents can be made to understand 

that improved nutrition will reduce child mortality, they will 
. . . 

have fewer children, who under favourable nutritional conditions 

will become healthier adults. Better nutrition can thus contribute 

to slowing present.population growths. Table 2 indicate rates of 

growth of population, food production and domestic aemand in Africa. 

Although food production is growing as fast or faster than popu- 

lation, it is still expanding less rapidly than food demand in most 

countries. 

MALNUTRITION AND DEVELOPMENT 

The existence of malnutrition and hunger is perhaps, the most 

~isturbing symptom of under-development. Despite the overwhelming 

moral imperative for all-out eftorts to reduce and ultimately 

elimate malnutrition, neither national governments nor the United 

Nations system 2nd other internaticnal organizations have satis- 

factorily laid out a strategy for doing so. Three reasons may be 

put forward for this failure. (19 

The first reason is that, although malnutrition is a conse- 

quence of poverty and under-development, nutritional programmes 

have largely focused on combating the symptoms. While specific 

measures to feed hungry people have their rightful place and must 

be pursued, it is now realized that the basic remedy is development. 

But it is not enough to achieve this only in aggregate national 

terms; what is required is to ensure that development improves the 

lot of the poorest strata of the population, where hunger and 



TABLE 2 

RATES OF GROWTH OF POPULATION, FOOD PRODUCTION AND DOMESTIC DEMAND, SHOWING 
I 

PER CAPUT SUPPLIES OF ENERGY AND PROTEIN, FOR INDIVIDUAL COUNTRIES I 

ANNUAL RATES OF GROWTH 

SOURCE: The S t a t e  of  Food and A g r i c u l t u r e  1974. Rome, FAO, 1975.  
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malnutrition are most prevalent. Income redistribution is 

essential if malnutrition is to be alleviated. The skewed income 

distributionin someAfrican countries is shown in Table 3. Even 

substantial national increases in food supplies will not solve 

the problem if the additional food is not produced by or cannot ... 
be purchased by those in need. It is clear that, development is 

not reaching adequately the rural and urban poor who need it most, 

especially if malnutrition is to be eliminated. 

The second reason is the complexity of the approach that is 

needed, calling for the contribution of different disciplines: 

health specialists, statisticians, nutritionists, agriculturalists, 

teachers, economists and planners must all join forces. Nutrition 

improvement (probably more than other aspects of development) can 

only be achieved through a national integrated interdisciplinary 

interministerial approach, with all the difficulties of organi- 

zdtian and management that it entzils. This has been recognized 

in pri~ciple but, while progress has been made, it is only in 

recent years that a view has emerged of how to formulate 

nutritional objectives and programmes in different country situations 

as a component of national development plans. 

Thirdly, and no doubt partly because of the considerations 

mentioned above, not many Governments have so far set national 

nutritional targets. The establishment of such a target would 

represent a political decision of the first importance and might 

have a significant impact on the entire national development 

strategy. All the evidence suggests that, for most countries, the 

achievement of acceptable nutritional targets would require a 



reassessment  and r e d i r e c t i o n  of bo th  s o c i a l  and economic develop- 

ment e f f o r t s  and could e n t a i l  b a s i c  s t r u c t u r a l  reforms.  When 

looking a t  t h e  development p l a n s  of most c o u n t r i e s  i n  t h e  develop- 

i n g  world ,  one seldom f i n d s  n u t r i t i o n  g e t t i n g  more than  a  pass ing  

mention. Even when b e t t e r  n u t r i t i o n  i s  c i t e d  and d i s c u s s e d  a s  
... 

an o b j e c t i v e  of a  p l a n ,  i t s  r e l a t i v e  p r i o r i t y ,  measured by 

a l l o c a t i o n  of r e sou rces  o r  s p e c i f i c  p o l i c y  p roposa l s  i s  low. 

I n  t h e  p a s t ,  t h e  a t t i t u d e s  of p l anne r s  toward m a l n u t r i t i o n  

and o t h e r  a s p e c t s  of human well-being were much a f f e c t e d  by t h e  

assumption t h a t  pover ty  and m a l n u t r i t i o n  were a  neces sa ry  p r i c e  

t o  pay f o r  rapid 'economic growth,  a s  w e l l  a s  simply a  c h a r a c t e r -  

i s t i c  of a  low l e v e l  of development. I n  o r d e r  t o  a c c e l e r a t e  

development and has t en  p r o g r e s s  toward a  s i t u a t i o n  where a  coun t ry  

could a f f o r d  t o  r a i s e  i t s  consumption l e v e l s ,  p r e s e n t  consumption 

was t o  be minimized i n  favour  of investment .  M a l n u t r i t i o n  i s  

a  d i s e a s e  and expend i tu re s  t o  overcome o r  avoid d i s e a s e  have 

commonly been regarded a s  a  form of consumption. When, i n  a d d i t i o n ,  

n u t r i t i o n a l  improvement was seen  l a r g e l y  i n  terms of s p e c i f i c  

n u t r i t i o n  programmes, it i s  n o t  s u r p r i s i n g  t h a t ,  a s  w i t h  many 

programmes of s o c i a l  w e l f a r e ,  t hey  were regarded a s  avo idab le  

consumption t o  be o u t  when development p l a n s  had t o  be c u r t a i l e d  

i n  t h e  f a c e  of r e sou rce  s t r i n g e n c y .  With government emphasis 

on c a p i t a l  format ion and r a p i d  i n d u s t r i a l i z a t i o n ,  modern - : s e c t o r  

f i r m s  employing r e l a t i v e l y  few workers,  have r ece ived  p r e f e r e n t i a l  

acces s  t o  l i m i t e d  f o r e i g n  exchange r a t e ,  and a r t i f i c a l l y  low 

i n t e r e s t  r a t e s  have discouraged domestic saving and disadvantaged 

e x p o r t s  which i n  developing c o u n t r i e s  a r e  p r i m a r i l y  a g r i c u l t u r a l .  



The farm p o p u l a t i o n  g e n e r a l l y  b e a r s  t h e  b r u n t  of m a i n t a i n i n g  an  

over  - v a l u e d  exchange rate  and a l s o  s h o u l d e r s  much of t h e  burden 

of s u b s i d i z i n g  i n e f f i c i e n t  domest ic  i n d u s t r i e s  because  of be ing  

o b l i g e d  t o  pay h i g h  p r i c e s  f o r  farm i n p u t s  and consumer goods. 

A t  t h e  same t i m e ,  t h e  growth of domest ic  commercial demand f o r  . - 

farm p r o d u c t s  i s  r e s t r i c t e d  by t h e  r e l a t i v e l y  s low growth of 

employment i n  t h e  c a p i t a l  - i n t e n s i v e  f i r m s  i n  t h e  modern s e c t o r  

and t h e  c o n t i n u i n g  low incomes of t h o s e  i n  t h e  i n f o r m a l  s e c t o r .  

The n e t  e f f e c t  o f  t h e  p a s t  emphasis on a  narrow view of c a p i t a l  

fo rmat ion  and h i g h l y  p r o t e c t i o n i s t  impor t  s u b s t i t u t i o n  s t r a t e g i e s  

h a s  been t o  s low t h e  r a t e  of i n c r e a s e  i n  p e r  c a p i t a  incomes and 

t o  a c c e n t u a t e  i n e q u a l i t i e s  i n  income d i s t r i b u t i o n .  (20 

The purpose  of development of f o r e g o i n g  consumption today  

i n  f a v o u r  of  more i n v e s t m e n t s  i s  t o  g e n e r a t e  a  h i g h  l e v e l  of  

hfiman we l l -be ing  tomorrow f o r  peop le .  The most p e o p l e  i n  develop- 

i n q  c w a n t r i e s ,  t h a t  h i q h e r  l e v e l  of wel l -be ing s u b s t a n t i a l l y  i s  

a b e t t e r  d i e t .  (21) Food i s  t h e  major  problem of t h e i r  l i v e s .  

Better n u t r i t i o n  s h o u l d  n o t  be regarded  o n l y  as a means t o  

development ,  b u t  a p r i n c i p a l  g o a l  of development i t s e l f .  There- 

f o r e ,  food  and n u t r i t i o n  p o l i c i e s  shou ld  b e  a  c e n t r a l  concern  of 

development p l a n n i n g .  I n  t h e  p a s t ,  development h a s  been based 

on Western developed c o u n t r y  p a t t e r n s  where adequa te  food i s  

t a k e n  f o r  g r a n t e d .  

The f a c t  t h a t  a g r i c u l t u r e  dominates  t h e  work f o r c e  and 

economic a c t i v i t y  means t h a t  development of t h e  a g r i c u l t u r a l  

s e c t o r  i s  found t o  have i m p o r t a n t  r e p e r c u s s i o n s  on o v e r a l l  eco- 

nomic growth.  S i n c e  t h e  a g r i c u l t u r a l  s e c t o r  forms t h e  g r e a t e r  



f r a c t i o n  of t h e  g r o s s  n a t i o n a l  p r o d u c t  of a  d e v e l o p i n g  c o u n t r y ,  

it i s  l a r g e l y  t h e  growth of t h e  a g r i c u l t u r a l  s e c t o r ,  n o t  t h e  

i n d u s t r i a l  s e c t o r ,  t h a t  d e t e r m i n e s  t h e  o v e r a l l  growth of t h e  

c o u n t r y ' s  economy. The t y p e  of a g r i c u l t u r a l  s t r a t e g y  t h a t  i s  

pursued ,  a n d . t h e  r e s u l t i n g  p a t t e r n  of r u r a l  development ,  w i l l  be  

a  major  d e t e r m i n a n t  of t h e  r a t e ,  and s t i l l  more of  t h e  p a t t e r n ,  of 

i n d u s t r i a l  expans ion  and of t h e  growth of non-farm employment 

o p p o r t u n i t i e s .  The growth of farm demand f o r  i n p u t s  a s  w e l l  a s  

f o r  a  widening range  of consumer goods can  p r o v i d e  a n  i m p o r t a n t  

s t i m u l u s  t o  t h e  growth of l o c a l  manufac tu r ing  i n d u s t r i e s .  Agri-  

c u l t u r e  p r o v i d e s  t h e  needed food and raw m a t e r i a l s  and i s  a  s o u r c e  

of demand f o r  i n d u s t r i a l  p r o d u c t s .  Sayed Marei  m a i n t a i n s  t h a t  

a g r i c u l t u r e  is  t h e  " c o r n e r s t o n e  of i n d u s t r i a l  development ,"  s i n c e  

t h e  development of, i n d u s t r y  c a n n o t  succeed w i t h o u t  t h e  development  

of a g r i c u l t u r e .  (22  ) 

POLICY MEASU3ES TO IMPROVE NUTRITION 

I n  c o n s i d e r i n g  p o l i c y  d e c i s i o n s ,  a  food  and n u t r i k i o n  s t r a t -  

egy shou ld  embrace a t  l e a s t  t h r e e  r e l a t e d  e l e m e n t s .  F i r s t ,  r u r a l  

development shou ld  f o s t e r  widespread improvements i n  p r o d u c t i v i t y  

and o u t p u t  and be  d e s i g n e d  t o  improve income d i s t r i b u t i o n .  

Expansion of  food s u p p l i e s  must  be ach ieved  by m o d e r n i z a t i o n  of 

e x i s t i n g  s m a l l  and s u b s i s t e n c e  fa rms ,  a s  p r o d u c t i o n  must  b e  i n -  

c r e a s e d  among t h e  p o o r e s t  i f  n u t r i t i o n a l  g o a l s  a r e  t o  be  m e t .  

Second, measures must  be  t a k e n  t o  i n f l u e n c e  t h e  combinat ion  of 

foods  produced t o  p r e v e n t  d i e t a r y  imbalance ,  p r o c e s s i n g ,  and 

d i s t r i b u t i o n  t o  a l l  income groups .  The t h i r d  e lement  i s  a  complex 

of  measures;  n u t r i t i o n  - r e l a t e d  h e a l t h  a c t i v i t i e s  and n u t r i t i o n  

i n t e r v e n t i o n  programmes, e s p e c i a l l y  f o r  v u l n e r a b l e  g r o u p s -  



The l a r g e  number of sma l l - s ca l e  f a rmer s  have normal ly  no o r  

o n l y  l i m i t e d  a c c e s s  t o  f e r t i l i z e r ,  p e s t i c i d e s ,  i r r i g a t i o n  and 

o t h e r  p r o d u c t i o n  f a c t o r s .  A s s i s t a n c e  t o  them n e c e s s i t a t e s  new 

government s e r v i c e s  and p o l i c i e s  which,  i n  a d d i t i o n ,  may o f t e n  

c o n f l i c t  w i t h  t h e  t r a d i t i o n a l  power sys tem of  t h e  r u r a l  e l i t e  con- 

t r o l l i n g  t h e  r u r a l  development p r o c e s s .  I n  t h i s  way, t h e  t a s k  o f  

i n c r e a s i n g  food  p r o d u c t i o n  grows Seyond i t s  t e c h n o l o g i c a l  n a t u r e  

and becomes a  problem of  socio-economic c h a r a c t e r .  (23)  Land 

reform i s  a  c a s e  i n  p o i n t .  Vas t  a r e a s  of f a rmland  remain i n  t h e  

hands of a b s e n t e e  l a n d l o r d s  and t h e  poor  s h a r e c r o p p e r s  who work 

t h e  l a n d  have l i t t l e  i n c e n t i v e  t o  improve it. With cheap l a b o u r  

a v a i l a b l e ,  b i g  landowners a r e  n o t  i n t e r e s t e d  i n  moderniz ing 

t e c h n i q u e s .  Over 50 p e r c e n t  of l a n d  i n  A f r i c a  is  h e l d  by smal l -  

h o l d e r s  i n  h o l d i n g s  of  l e s s  t h a n  5  h e c t a r e s  - i f  Sou th  A f r i c a ,  

Sou thern  Rhodesia ,  European h o l d i n g s  i n  Zambia, and commerical 

h o l d i n g s  i n  Tanzania  a r e  excluded.  ( 2 4 )  I t  i s  t h e  p roZuc t i on  of 

t h e s e  s u b s i s t e n c e  f a r m e r s  t h a t  must be i n c r e a s e d ,  w i t h  o r  w i t h o u t  

l a n d  re fo rm.  ' 

Governments can  a s s i s t  change by c r e a t i n g  new o p p o r t u n i t i e s  

i n  t e chno logy ,  c r e d i t ,  and marke t s ,  and n o t  l e a s t  by t h e  p r o v i s i o n  

of  s u p p o r t i n g  s e r v i c e s  i n  i n f r a s t r u c t u r e ,  r e s e a r c h  and e x t e n s i o n .  

A f r i c a  h a s  f a r  less i r r i g a t i o ?  t han  any o t h e r  c o n t i n e n t ;  o n l y  2,610 

thousand h e c t a r e s  i n  1975. ( 2 5 )  Lack of adequa te  c o n s e r v a t i o n ,  

s t o r a g e ,  r e f r i g e r a t i o n ,  and t r a n s p o r t ,  r e s u l t s  i n  h i g h  losses of  

produce ,  whose c o s t  i s  added t o  t h e  f i n a l  p r i c e  p a i d  by t h e  con- 

sumer. The e s t i m a t e  o f  3 0 %  p o s t  h a r v e s t  l o s s  i s  p robab ly  con- 

s e r v a t i v e  f o r  some A f r i c a n  c o u n t r i e s .  I n c r e a s e d  p r o d u c t i o n  and 

s t o r a g e  shou ld  gua rd  a g a i n s t  s e a s o n a l  food  s h o r t a g e s .  



Underexploited t r o p i c a l  p l a n t s ,  from c e r e a l s  and f r u i t s ,  t o  fo rage  

c rops  should be g iven  r e s e a r c h  p r i o r i t y  and brought  under c u l t i -  

va t ion .  

Of g r e a t  importance i s  t h e  i n t r o d u c t i o n  of b e t t e r  seeds .  

The Afr ican  may s e l l  h i s  b e s t  s eeds  o r  e a t  them and r e t a i n  t h e  

poores t  ones f o r  seed ing .  B e t t e r  seeds  should  be adapted t o  

l o c a l  ecoiogy.  The growth of leguminous s e e d s  ( p r o t e i n  - r i c h )  

should be encouraged because of t h e  dec reas ing  consumption of 

legumes and o i l s e e d s  i n  a l l  a r e a s ,  i n  p a r t  because of i t s  

d i f f i c u l t y  of p r e p a r a t i o n .  Legumes and o t h e r  t r a d i t i o n ' a l  s t a p l e s  

such a s  b r e a d f r u i t ,  c a s sava ,  and maize t a k e  a  long t i m e  t o  pre-  

p a r e  and a r e  be ing  r ep l aced  by processed c e r e a l s ,  e s p e c i a l l y  i n  

urban a r e a s .  There i s  t h e r e f o r e  an u rgen t  need t o  i n t r o d u c e  

mi l l ed  pre-cooked o r  processed legumes. I n  Afr ican  a g r i c u l t u r e  

a s  a  whole much t i m e  and energy is  expanded on hand-pounding of 

c e r e a l s .  F a c i l i t i e s  f o r  l i g h t  m i l l i n g  on a  v i l l a g e  o r  r e g i o n a l  

b a s i s  should be in t roduced .  E labo ra t e  machine m i l l i n g ,  however, 

produces a  l e s s  n u t r i t i o u s  product  than  t r a d i t i o n a l  methods of 

c e r e a l  p r e p a r a t i o n .  

To ensu re  a  balanced d i e t ,  c rops  must be  d i v e r s i f i e d  and t h e  

produc t ion  of animal p r o t e i n  improved. Livestock produc t ion  i s  

i n  i t s  in fancy  i n  A f r i c a ,  q u a n t i t y  be ing  p r e f e r r e d  t o  q u a l i t y  

and overgraz ing  f r e q u e n t .  Disease a l s o  p r e s e n t s  a  major problem. 

N e w  s t r a i n s  of animal b reeds  should be in t roduced  and adapted t o  

l o c a l  ecology.  

I n  one r e s p e c t ,  t h e  n u t r i t i o n  problem i n  Afr ican c o u n t r i e s  

i s  5-imdler. The Af r i cans  e a t  r e l a t i v e l y  few l o c a l  s t a p l e s .  By 



p l a c i n g  emphasis  on s u b s i s t e n c e  c rops  u n t i l  marke tab le  s u r p l u s e s  

accumulate and i n  a d d i t i o n  improving t h e  q u a l i t y  o f  educa t i on ,  

e s p e c i a l l y  n u t r i t i o n  e d u c a t i o n ,  t h e  n u t r i t i v e  v a l u e  of  d i e t s  can 

be  s a t i s f a c t o r i l y  i n c r e a s e d .  

N u t r i t i o n  e d u c a t i o n  must be under taken i n  t h e  b r o a d e s t  s ense :  .. - 
p o l i t i c i a n s ,  a d m i n i s t r a t o r s ,  p l a n n e r s ,  f a rmer s  and t h e  p u b l i c .  

The g e n e r a l  p u b l i c  shou ld  be  educa ted  a s  t o  what c o n s t i t u t e s  a  

d e s i r a b l e  l o c a l  d i e t ,  and what food h a b i t s  t o  change. Programmes 

should  i n c l u d e  b e t t e r  u t i l i z a t i o n  of  a v a i l a b l e  r e s o u r c e s .  Mothers 

must be  educa ted  w i t h  r e g a r d  t o  b r e a s t  f e e d i n g ,  weaning, c h i l d  

spac ing  and c h i l d  c a r e ,  i n c l u d i n g  hygiene.  School  c an t eens  can 

i n t r o d u c e  good f e e d  h a b i t s  i n t o  t h e  t h i n k i n g  of  t h e  young, wh i l e  

improving t h e i r  n u t r i t i o n .  

L e g i s l a t i o n  and economic measures such a s  compulsory f o r t i f i -  

z a t i c n  cf I s z z l  fcoZs ac3 p r i c i n g  p o l i c i e s  w i l l  s u p p o r t  e d u c a t i o n a l  

e f f o r t s  and a f f e c t  p roduc t i on  and mzrke t ing .  F o r t i f i c a t i o n ,  l i k e  

improved p l a n t  b r e e d i n g ,  makes a v a i l a b l e  improved n u t r i t i o n  

i n e x p e n s i v e l y  and w i t h o u t  r e q u i r i n g  change o f  food h a b i t s .  I n  

a d d i t i o n ,  it i s  a  concea led  form of  income supplementa t ion  f o r  

s p e c i f i c  purposes .  Even i f  governments r e q u i r e d  t h a t  c e r t a i n  

b a s i c  marketed foods  w e r e  f o r t i f i e d ,  t h e  c o n t r i b u t i o n  t o  n u t r i t i o n  

would s t i l l  be l i m i t e d ,  s i n c e  most of  t h e  food i n  Af r i can  c o u n t r i e s  

i s  consumed i n  t h e  v i l l a g e s  where it i s  produced.  

Banning b o t t l e  f e e d i n g  by l e g i s l a t i o n  may a l s o  be cons ide red .  

Other  measures t o  improve n u t r i t i o n  i n c l u d e  promotion of  app rop r i -  

a t e  f oods ,  p roduc t i on  of  l o c a l  weaning f o o d s  and a p p l i e d  n u t r i t i o n  

r e s e a r c h .  



To e f f e c t  t h e s e  changes ,  n u t r i t i o n  p lann ing  must  r e c e i v e  

h igh  government p r i o r i t y .  I t  must  be  t h e  beg inn ing  of  food and 

a g r i c u l t u r a l  p l ann ing .  One r ea son  why n u t r i t i o n  ha s  been g i v e n  

low p r i o r i t y  i n  t h e  p a s t  i s  t h a t  w e  know v e r y  l i t t l e  abou t  t h e  

economics of m a l n u t r i t i o n ,  What is  t h e  monetary l o s s  t o  economic 
. . . 

development th rough  dec r ea sed  worker p r o d u c t i v i t y ,  d i s e a s e  and 

medica l  c o s t ,  p remature  d e a t h  and i n t e l l e c t u a l  impairment? The 

b e s t  way t o  s low p o p u l a t i o n  growth r a t e  may be t o  keep c h i l d r e n  

a l i v e  th rough  improved n u t r i t i o n  and h e a l t h .  P a r e n t s  a s s u r e d  of  

t h e  s u r v i v a l  of c h i l d r e n  w i l l  have fewer  c h i l d r e n .  

Techno log i ca l l y ,  m a l n u t r i t i o n  can  be overcome. The b a s i c  

f a c t  i s  t h a t  governments w h i l e  having d i s c u s s e d  t h e  need,  have n o t  

f a ced  up t o  t h e  magnitude of t h e i r  r o l e .  Governments have n o t  

f o r  example g i v e n  t h e  same s u b s t a n t i a l  s u p p o r t  t o  n u t r i t i o n  t h a t  

t hey  have g iven  t o  e d u c a t i o n ,  h e a l t h  and f a m i l y  p l ann ing .  Y e t ,  

t h e  s u c c e s s  of  t h e s e  development components i s  t o  a  l a r g e  d e q r e e  

(26)  dependent  upon n u t r i t i o n .  

I n  a  number of A f r i c a n  c o u n t r i e s ,  a g r i c u l t u r e  and food 

p roduc t i on  have f a i l e d  t o  keep pace  w i t h  t h e  i n c r e a s i n g  food  

demands of r a p i d l y  expanding and u r b a n i z a t i o n  p o p u l a t i o n s .  A l -  

though t o t a l  a g r i c u l t u r a l  p r oduc t i on  h a s  i n c r e a s e d  a n n g a l l y ,  p e r  

c a p i t a  p roduc t i on  h a s  f r e q u e n t l y  dec r ea sed  du r ing  t h e  l a s t  decade 

a s  shown i n  Tab le  4 .  Pe r  c a p i t a  food p roduc t i on  f o r  1970-1975 i n  

A f r i c a  h a s  f a l l e n  t o  97 p e r c e n t  of p e r  c a p i t a  p roduc t i on  i n  t h e  

e a r l y  1960 ' s .  ( 2 7 )  FA0 p r o j e c t i o n s  of  food demand and ex t r apo -  

l a t i o n s  of  food p roduc t i on  t o  1985 i n d i c a t e  t h a t  between 1969-71 

and 1985 A f r i c a ' s  food demand would rise by 76% b u t  h e r  p r o d u c t i o n  



TABLE 4 

PERCENTAGE ANNUAL U T E  OF INCREASE IN AGRICULTURAL PRODUCTION 

SOURCE: Centre for Development Planning, Projections and Policies of the Department 

COUNTRY 

MALI 

UPPER VC)LTA 

ETHIOPIA 

CHAD 

SOMALIA 

NIGER 

DAHOMEY 

TANZANIA 

SUDPJT 

CENTRAL AFRICAN 

of Economic and Social Affairs of the United Nations Secretariat, based 
on data from Food and Agriculture Organization of the United Nations, 
Production Yearbook, 1973 (Rome, 1974), vol. 27. 

(a) 1961-1965 to 1971-1973 

(b) 1961-1965 to 1971. 1975 

ALL AGRICULTURE 

(c) Data refer to estimates of gross value of output published by the 
Food and Agriculture Organization .of the United Nations (FAO) 

. - 

TOTAL (a) 

0.6 

1 .O 

2.5 

2.1 
I 

2.1 

1.4 

2.8 

2.9 

5.0 
- 

REPUBLIC 

2 UGANDA 

FOOD 

(d) Countries are listed in ascending order of their per capita annual 
gross domestic product in 1970-1972. 

PER  CAPITA(^) 

2.7 

1.1 

0.5 

4.4 

0.1 

4.2 

0.2 

0.3 

1.9 

0.5 

0.4 

TOTAL (a) 

-0-9 

0.6 

2.5 

2.5 

I 2.1 

1.4 

2.0 

3.3 

5 .O 

1.5 

2.4 

PER  CAPITA(^) 

3.2 

1.4 

0.4 

4.7 

0.1 

4.2 

0.5 

0.7 

1.9 

0.7 

0.2 
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by o n l y  45%. (2g)  These a r e  on ly  p r o j e c t i o n s ,  it does n o t  have 

t o  be t h a t  way. 

These p r o j e c t i o n s  do  n o t ,  however, bode w e l l  f o r  t h e  f u t u r e .  

The poor i n  a l l  deve lop ing  c o u n t r i e s  a r e  becoming more aware o£ 

t h e  evo lv ing  g l o b a l  consc.i.ousness t h a t  it i s  t h e  d u t y  of s o c i e t y  

t o  p rov ide  f o r  t h e  b a s i c  needs of a l l .  I n c r e a s e  i n  communication, 

n o t  on ly  among t h e  urban poor ,  b u t  f r e q u e n t l y  a l s o  a t  t h e  v i l l a g e  

l e v e l  has  r e s u l t e d  ' in  t h e  poor be ing  less c o n t e n t  t o  hunger.  I t  

w i l l  t h e r e f o r e  become of i n c r e a s i n g  p o l i t i c a l  i n t e r e s t  f o r  t h e  

n a t i o n  s t a t e  t o  a s s u r e  i t s  i n h a b i t a n t s  and adequa te  food supp ly .  

I n  c o n c l u s i o n ,  a  n o t e  of q u a l i f i e d  optimism. I f  marked 

p r o g r e s s  h a s  been made i n  t h e  growth of c a s h  c r o p s ,  t h e  same 

p r o g r e s s  can  b e  ach ieved  i n  food p roduc t ion ,  i f  food c r o p s  a r e  

g iven  p r i o r i t y .  Provided t h e  o p p o r t u n i t y ,  t h e  A f r i c a n  i s  c a p a b l e  

of change and l e a r n i n g .  I n c r e a s i n g  consumption of s o f t  d r i n k s ,  

b r e a d ,  s u g a r ,  f l o u r  and r i c e  i n d i c a t e  food h a b i t s  can  be  a l t e r e d .  

When t h e  A f r i c a n  p e a s a n t  f i n d s  he  can s t o r e  and marke t  h i s  

s u r p l u s e s  because  s t o r a g e  f a c i l i t i e s ,  t r a n s p o r t a t i o n  and demand 

a r e  t h e r e ,  s u r p l u s  p r o d u c t i o n  w i l l  become p a r t  of h i s  o u t l o o k  on 

l i f e .  Most of t h e  p o t e n t i a l l y  a r a b l e  land t h a t  i s  n o t  farmed i s  

i n  t h e  t r o p i c s  of A f r i c a  and South America, abou t  1 b i l l i o n  

h e c t a r e s  o r  t h r e e - f o u r t h s  a g a i n  a s  much l a n d  a s  i s  p r e s e n t l y  

c u l t i v a t e d  i n  t h e  world.  According t o  a  s t u d y  by t h e  N a t i o n a l  

Academy of S c i e n c e s ,  annua l  c r o p  p roduc t ion  i n  t h e s e  humid l a n d s ,  

i f  w e l l  managed, cou ld  be  r a i s e d  t o  150 t o  200 p e r c e n t  of t h e  

t empera te  zone p roduc t ion  p e r  h e c t a r e .  Growing c o n d i t i o n s  i n  

many t r o p i c a l  a r e a s  a r e ,  however, f a r  from i d e a l ,  and much r e s e a r c h  



w i l l  be  r e q u i r e d  b e f o r e  c u l t i v a t e d  c rops  can be grown economical ly  

and w i thou t  a f f e c t i n g  t h e  environment a d v e r s e l y .  ( 2 9 )  Perhaps ,  

the Arab P l an  t o  t u r n  t h e  Sudan i n t o  t h e  "bread-basket  of t h e  

Arab World" w i l l  s e r v e  a s  an example a s  t o  what can be done i n  

A f r i c a .  



REFERENCES 

1. Idusogie, E.O., "Centuries of Changing Food Consumption 
Patterns in African Communities," Food and Nutrition in Africa, 
No. 12, July 1973, p. 7. 

2. Sai, Fred T., "Nutrition as a priority in National Development," 
in "Dag Hammarskjold Foundation Seminar on Nutrition as a 
Priority in African Development, Uppsala and Addis Ababa, 
1972," Almqvoist and Wilsell, Uppsala, edited by Bo Vahlquist, 
1972. 

3. Vahlquist, Bo., "Malnutrition as a socio-medical problem," 
in "Dag Hammarsk,j~ld Foundation Seminar on Nutrition as a 
Priority in .n-frican Development, Uppsala and Addis Ababa, 
1972," Almqvoist andwiksell, Uppsala, edited by Bo Vahlquist, 
1972. 

4. Tanner, J.M., "Growth as a Monitor of Nutritional Status," 
Food and Nutrition, Vol. 3, No. 4, 1977, p. 20. 

5. Ganzin, M., "The Food Crisis and the World Food Conference," 
Food and Nutrition, Vol. 1, No. 1, 1975, p. 10. 

6. Bailey, K.V., "Malnutrition in the African Region," WHO 
Chronicle, Vol. 29, No. 9, September 1975, p. 354. 

7. Senecal, J., "Protein Calorie Malnutrition or Kwashiorkor 
Marasnus," Children in Tropics, No. 81, 1972, p. 7. 

8. Nicol, B.M.,  "Protein and Calorie Concentration," Nutrition, 
Vol. 25, No. 4, Winter 1971, p. 239. 

9. Bailey, K.V., "Malnutrition in the African Region," WHO 
Chronicle, Vol. 29, No. 9, September 1975, p. 360. 

10. World Health Organization, "Food and Nutrition Strategies in 
National Development," Ninth Report of the Joint FAO/WHO 
Expert Committee on Nutrition, Technical Report Series No. 
584, WHO, Geneva, 1976, p. 10. 

11. Dupin, H., "Nutrition Surveys," Children in Tropics, No. 66-67, 
1970, p. 22. 

12. Fofana, B . ,  "Nutrition and Health" in "West African Conference 
of Nutrition and Child Feeding Dakar, March 1968," U.S. 
Government Printing Office, Washington, D.C., pp. 168-240. 

13. Latham, Michael C., "Human Nutrition in Tropical Africa," 
Food and Agriculture Organization, Rome, 1965, p. 7. 

14. ~&riss&, Julien, and Autret, Marcel, "Nutrition and Agriculture," 
in "Third African Conference on Nutrition and Child Feeding, 
3rd, Tunis, Tunisia, 1970, Proceedings," U.S. Public Health 
Service Center for Disease Control, Atlanta, Ga., U.S.A., 1970, 
p. 303. 



I b i d ,  p. 305. 

I b i d ,  p.  308 

U n i t e d  N a t i o n s ,  "The P o p u l a t i o n  Debate:  Dimensions and  
P e r s p e c t i v e s , "  P a p e r s  of  t h e  World P o p u l a t i o n  C o n f e r e n c e ,  
B u c h a r e s t ,  1974 ,  S a l e s  No. E/F/S.7-5 X I I I .  4 ,  New York, 1975 ,  
Vol .  1, p. 190 .  

Envi ronment  Fund, "Woxld P o p u l a t i o n  E s t i m a t e s , "  1978,  
Washington,  D.C.  

U n i t e d  ~ a t i o n s ,  Economic and S o c i a l  C o u n c i l  6 1 s t  S e s s i o n ,  
"Food P r o b l e m s , "  E/5805, N e w  York, A p r i l  1976 ,  p.  3.  

World H e a l t h  O r g a n i z a t i o n ,  "Food and  N u t r i t i o n  S t r a t e g i e s  i n  
N a t i o n a l  Development ,"  N i n t h  R e p o r t  o f  t h e  J o i n t  FAO/WHO 
E x p e r t  Committee on  N u t r i t i o n ,  T e c h n i c a l  Repor t  S e r i e s  No. 
584,  WHO, Geneva 1976 ,  p .  14-16. 

Berg ,  A lan ,  and  Musca t ,  R o b e r t ,  " N u t r i t i o n  and Development:  
t h e  V i e w  o f  t h e  P l a n n e r , "  Aner i can  J o u r n a l  c f  C l i n i c a l  
N u t r i t i o n ,  Vol. '  25 ,  1972 ,  p. 201. 

Marei, Sayed,  "The World Food C r i s i s , "  Longmans, London, 
1976 ,  126 p.  

Biswas ,  M a r g a r e t  R . ,  and  Biswas ,  A s i t  K . ,  "World Food 
C o n f e r e n c e :  A P e r s p e c t i v e , "  A g r i c u l t u r e  and Envi ronment ,  
Vo l .  2 ,  1 9 7 5 ,  p. 34-37. 

World Bank, "Land R ~ f c r m , "  R u r a l  Development S e r i e s ,  
Wash ing tcn ,  D . C . ,  J u l y  1974 ,  p .  46. 

B i swas ,  A s i t  K . ,  "Water:  A P e r s p e c t i v e  on G l o b a l  I s s u e s  and  
P o l i t i c s , "  i n  "Water Management f o r  A r i d  Lands , "  E d i t e d  by 
A s i t  K. B i s v ~ a s ,  Pergamon Press, Oxford ,  1979.  

F i e l d ,  John  Osgood, and  Lev inson ,  James F . ,  " N u t r i t i o n  and 
Development:  S i g n i f i c a n c e  and  P o t e n t i a l  f o r  t h e  ~ r o p i c s , "  
Plenum P r e s s ,  N e w  York, E d i t e d  by Nevin S.  Scrimshaw and 
Mois6s B e h a r ,  1976 ,  p .  101 .  

Food and  A g r i c u l t u r e  O r g a n i z a t i o n ,  "Water f o r  A g r i c a l t u r e , "  
P r e p a r e d  f o r  t h e  U n i t e d  N a t i o n s  Water  C o n f e r e n c e ,  M a r  d e l  
P l a t a ,  March 1 9 7 7 ,  W I K  3306,  Rome, 1977.  

Anon, "The Food Problem o f  t h e  F u t u r e , "  Food and N u t r i t i o n ,  
Vol .  1, No. 1, 1 9 7 5 ,  p. 32 .  

N a t i o n a l  Academy o f  S c i e n c e s ,  N a t i o n a l  Resea rch  C o u n c i l ,  
Commission on I n t e r n a t i o n a l  R e l a t i c n s ,  World Food and 
N u t r i t i o n  S t u d y  S t e e r i n g  C o z m i t t e e ,  "World Fcod and N u t r i t i o n  
S tudy :  The P o t e n t i a l  C o n t r i b u t i o n s  o f  R e s e a r c h , "  Washington ,  
D . C . ,  1977 ,  p .  1 0 .  




