












FOREWORD 

This paper was prepared f o r  a  meeting held in Ankara in  J u l y  1987, 
sponsored j o i n t l y  by the Turkish Minis t ry  of Agr icu l tu re  and the I n t e r -  
na t iona l  Center  f o r  Agr icu l tu ra l  Research in the Dry Areas (ICARDA). 

A main o b j e c t i v e  of t h e  meeting was t o  look a t  t h e  t echn ica l  
p o t e n t i a l  f o r  improving t h e  p roduc t iv i ty  of c e r e a l s  and food legumes in 
the  high e l e v a t i o n  a r e a s  t h a t  compose almost h a l f  o f  t h e  a g r i c u l t u r a l  
land o f  t h e  main producing c o u n t r i e s  of West Asia and North Afr ica  
(Alge r i a ,  Afghanistan, I r a n ,  I r aq ,  Lebanon, Morocco, Tun i s i a ,  Turkey, 
and the Yemen Arab Republic) ,  a s  well as important a r e a s  o f  Pakis tan ,  
Indi a ,  Nepal, Mongol i  a ,  and China. These up1 and p la t eau  and mountain 
a r e a s  have a  harsh c l ima te ,  with an abrupt  t r a n s i t i o n  from very cold 
w i n t e r s  (when most o f  the  p r e c i p i t a t i o n  occurs)  t o  hot  a r i d  srrmmers, 
and very high v a r i a b i l i t y  o f  p r e c i p i t a t i o n .  This r e s t r i c t s  t h e  range 
of  c rops  t h a t  can be grown t h e r e  and inc reases  r i s k .  Because o f  d i f f i -  
c u l t  t e r r a i n  and remoteness t h e s e  uplands have remained somewhat 
i s o l a t e d  from t h e  mainstream of  a g r i c u l t u r a l  research  and development 
( e s p e c i a l l y  compared t o  i r r i g a t e d  land in t h e  p l a i n s ) ,  and in conse- 
quence t h e i r  production p o t e n t i a l  has not been f u l l y  e x p l o i t e d .  The 
key crops  in  much of t h e  high e l eva t ion  land a r e  wheat and pu l ses ,  and 
t h e  meeting explored t h e  measures requi red  t o  r a i s e  t h e i r  p r o d u c t i v i t y .  

As a c o n t r i b u t i o n  t o  t h i s  meeting IFPRI was asked t o  provide a  
background paper t h a t  would review progress  in  ag r i cu l  t u r a l  production 
in  West Asia and North Afr ica  and i d e n t i f y  t h e  main c o n s t r a i n t s  t o  
growth, with p a r t i c u l a r  r e fe rence  t o  t h e  problems of  t h e  high e l e v a t i o n  
a r e a s .  

In approaching t h i s  t a s k  i t  soon became obvious t h a t  those  prob- 
lems could be b e t t e r  understood i f  t h e i r  s i t u a t i o n  were d iscussed  in 
r e l a t i o r !  t o  t h e  needs of t h e  region as  a  whole. Therefore t h e  paper 
commences with a  broad view of t h e  ag roc l ima t i c  and socioeconomic cha r -  
a c t e r i s t i c s  of  t h i s  region ,  which i s  unique e c o l o g i c a l l y ,  and which has 
undergone a  dynamic s o c i a l  and economic t ransformat ion  in t h e  l a s t  four  
decades.  Consequent t o  rapid  populat ion and income growth t h e r e  has 
been a  massive inc rease  in demand f o r  wheat, t h e  s t a p l e  ce rea l  of  t h e  
r eg ion ,  but even f a s t e r  growth of demand f ~ r  meat, f i s h ,  f r u i t s ,  vege- 
tab1 e s ,  and o i l  seeds .  

Eecause the growth of production has f a i l e d  t o  match t h a t  of 
demand f o r  p r a c t i c a l l y  a l l  o f  the  c o u n t r i e s  l i s t e d  above, l a r g e  imports 
have been necessary:  the region i s  pro jec ted  t o  be t h e  l a r g e s t  food,  
f e e d g r l i n ,  and l i v e s t o c k  importer of any developing region  by t h e  yea r  



2000. Despi te  o i l  r e sources ,  t h i s  i s  p u t t i n g  a  s e r i o u s  s t r a i n  on t h e  
balance of  payments of mapy c o u n t r i e s ,  e s p e c i a l l y  s i n c e  o i l  p r i c e s  and 
revenues have begun t o  d e c l i n e .  

T h e  paper exp lo res  sources  of growth c f  a g r i c u l t u r a l  production 
and draws a t t e n t i o n  t o  t h e  r a p i d l y  sh r ink ing  p o t e n t i a l  f o r  f u r t h e r  
" h o r i z o n t a l "  expansion of both r a i n f e d  and i r r i g a t e d  a r a b l e  a r e a .  I t  
s t r e s s e s  t h a t  f u t u r e  growth wi l l  have t o  depend heav i ly  on i n t e n s i f i c a -  
t i o n  on e x i s t i n g  c u l t i v a t e d  l a n d ,  through more e f f e c t i v e  use of  a v a i l -  
a b l  e  technol  ogy , mu1 t i  pl e  cropping , reduct ion  of  fa1  1  ow wherever 
f e a s  i  b l  e ,  and r e sea rch  t o  devel op new technol ogy and farming systems .. 
In o r d e r  t o  achieve t h i s ,  p r i c e s  wi l l  have t o  be ad jus t ed  t o  avoid 
d i s t o r t i o n s  of comparative advantage in  land  use and e s p e c i a l l y  t o  
encourage b a r l e y ,  fodders ,  and re1 a ted  1  ives tock  produci  , on ,  f o r  which 
imports wi l l  g r e a t l y  exceed those  of wheat by t h e  end of  t h e  cen tu ry ,  
Investment po l i cy  needs t a  pay more a t t e n t i o n  t o  a g r i c u l t u r e  and t o  i t s  
i n t e g r a t i o n  with o t h e r  s e c t o r s ,  especi  a1 l y  through t h e  development o f  
i n f r a s t r u c t u r e  t o  open up high e!evation a r e a s  and he lp  i n t e g r a t e  t h e i r  
product ;  on p o t e n t i a l  with t h a t  of t h e  i r r i g a t e d  p1 a i n s .  Agr i cu l tu ra l  
r e sea rch  and extens ion  i n  p a r t i c u l a r  a r e  s t a rved  of funds i n  most coun- 
t r i e s  of t h i s  r eg ion .  As long as such circumstances p r e v a i l ,  i t  i s  
unreasonable t o  expect  a  high r a t e  of  growth of  product ion a r i s i n g  from 
t h e  adoption of new technology.  

The paper h i g h l i g h t s  t h e  need f o r  a  h o l i s t i c  approach t o  develop- 
i n g  t h e  a g r i c u l t u r a l  p o t e n t i a l  of t h e  r eg ion ,  which moves away from t h e  
c u r r e n t  u n r e a l i s t i c  emphasis on food s e l f - s u f f i c i e n c y  i n  indiv idual  
c o u n t r i e s  toward increased  food s e c u r i t y  through expl o i  t a t i o n  of  t h e  
comparati ve advantages o f  agroecological  zones,  and which develops 
t h e i r  complementar i t ies  both wi th in  and between c o u n t r i e s  through 
i n t r a -  and i n t e r r e g i o n a l  t r a d e .  This wi l l  r e q u i r e  some major s h i f t s  i n  
p a t t e r n s  of l a n d  use,  from foodgra ins  t o  f e e d  and l i v e s t o c k  production 
and f o r e s t r y  in  r a in fed  a r e a s ,  e s p e c i a l l y  a t  t h e  cold and dry  margins,  
and from ce rea l  s t o  h o r t i c u l  t u r a l  c rops ,  o i l  seeds ,  and fodder  produc- 
t i o n  on i r r i s a t e d  l and ,  with much g r e a t e r  emphasis on meeting market 
requirements  f o r  f r e s h  and processed produce with emphasis on qua1 i t y  
and compet i t iveness .  

Most c o u n t r i e s  in  t h i s  region a r e  now a l l o c a t i n g  h igher  p r i o r i t y  
to a g r i c u l t u r e  i n  o r d e r  t o  c r e a t e  employment, save imports ,  and earD 
f o r e i g n  exchange, With ca re fu l  planning and a  commensurate i n c r e a s e  in  
investment ,  oppor tun- i t ies  e x i s t  'or a  r evo lu t ion  in  t h e i r  a g r i c u l t u r a l  
s e c t o r s .  

John W .  Mellor 

Apri l  1985 
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1 ,  THE SPECIAL CHARACTER OF THE REGION 

Tho West Asia and North Africa region (WANA) i s  unique among 
developing regions in i t s  cl imate,  the  composition of i t s  d i e t ,  i t s  
natural  resource endowments, i t s  long hi s to ry  of s e t t l e d  agricul  t u r e ,  
and i t s  recent  d r a s t i c  socioeconomic evolution.  The prdspects and the  
r a t i ona l e  f o r  the  long-term development o f  the  higher e leva t  -ion areas 
have t o  be viewed in the  context of the  nature of the  region a s  a whole 
and not i n  i so l a t i on .  Indeed i sol ation--geographical , physical ,  and 
economic- - has kept those higher areas re1 a t  i vely underdeveloped and 
p o l i t i c a l l y  neglected, even though they represent  a  s ign i f i can t  portion 
o f  a11 agricul  turaf land in WANA. Thus, a  ~ a i n  object ive  of t h i s  paper 
i s  t o  look a t  opportuni t ies  f o r  c loser  in tegrat ion of high-elevation 
a r e a s  with other  pa r t s  of the  region, and f o r  developing int raregional  
cornplementari t i e s .  i t  includes the  2 2  countr ies  f o r  which sociaecoi~o- 
mic ind ica tors  are  shown i n  Table 1. Although China, India,  Nepal, and 
Paki  s tan are excl uded, many of the  points  concerning agri cul tu ra l  
devel opment ; n high-el evat ion areas w i  11 have re1 evance t o  those coun- 
t r i e s  a1 so. 

F i r s t ,  West Asia and North Africa as a  whole wi l l  be reviewed, 
b ,-3 L ~ ~ t  a. l- t o  i den t i fy  the  s ingular  character  of t h i s  region and t o  def ine  
i t s  key economic probf ems as they re1 a t e  t o  i t s  agr icu l tu ra l  potent i a1 . 

ECOLOGICAL SPECIFICITY, LAND USE CONSTRAINTS, AND THEIR EFFECTS 
ON FOOD HABITS 

The food consumption pat tern  o f  the  r eg ion ,  i i k e  t h a t  i n  most 
developing regions,  has been d ic ta ted  h i s t o r i c a l l y  by i t s  cl imate and 
geographical locat ion.  WANA's e n t i r e  area (with the  exception of Sudan 
and  the  south of the  Arabian peninsula) l i e s  outs ide  the  t rop ic s  and 
within the  "Mediterranean" c l imat ic  zone, where the  bulk of the  r a in  
f a l l s  in the  winter and ear;y spr ing,  

Yet i n  many respec ts ,  the  environment i s  harsh r a the r  than temper- 
a t e .  Important agr icu l tu ra l  areas o f  several countrf es  (Afghanistan, 
Algeria,  I r aq ,  I r a n ,  Morocco, and T u r ~ e y )  have a  severe winter ;  most of 
t h e  region i s  characterized as semiarid or a r i d ;  and even in the  more 
f av o red  a reas ,  p rec ip i ta t ion  i s  highly unrel iable  both in timing a ~ c f  
quant i ty .  T h i s  gives i t  the  doubtful d i s t i nc t ion  of having the highest  
c o e f f i c i e n t s  o f  var ia t ion i n  agr icu l tu ra l  production of any geographi - 
cal region ( f a b l e  2). I t  a j so  ac t s  as a  de te r ren t  t o  r i sk- tak ing  and 
. innovat ion,  espec ia l ly  i f  new technology involves addit ional  cash 
o u t 1  ays. Practically a l l  countries experience searing summer tempera- 
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t u r e s .  Evapotranspiration exceeds p rec ip i t a t i on  f o r  several  months of 
t he  year ,  and except w h ~ r e  i r r i g a t i o n  i s  ava i l ab l e ,  o r  t he re  i s  some 
summer r a i n f a l l  ( as  i n  the  Black Sea/Caspian region) ,  t he  nature  of the  
r a i n f a l l  pa t te rn  and i t s  d i s t r i b u t i o n  r e s t r i c t s  the choice of annual 
crops t o  those t h a t  can be sown in  l a t e  f a l l  o r  ea r ly  spring t o  mature 
by ea r ly  summer. 

WANA has t he  second highest proportion of i r r i g a t e d  land t o  t o t a l  
cu l t i va t ed  area of any region (23 percent) ,  but t h e  lowest r a t i o  of 
useful cu l t i vab l e  land t o  deser t  and mountains. In upland a reas  (which 
occupy almost hal f  o f  the  arable  i and) ,  cold to lerance i s  e s s e n t i a l ,  
Because of the  r i g i d i t i e s  imposed by t h i  s  inhospi tab1 e  environment, 
regional se1 f - s u f f  iciency i n  agr icu l tu ra l  products has seldom been 
accomplished, although several countr ies  s f  the  region w i t h  o i l  or 
mineral resources have achieved food secur i ty  by using those earnings 
t o  import food. 

The main component of the  cropping system under t h e  ecological 
cons t r a in t s  described and the  main s t ap l e  o f  the  d i e t  i s  c e r ea l s ,  p r in -  
c i p a l l y  wheat and barley (see  Table 2 ,  col . 5, and Table 3 1 ,  although 
sorghum i s  important in the  southern Arabian Peninsula and the Sudan, 
which l i e  within the  summer r a i n f a l l ,  semiarid t r o p i c s .  A high propcr- 
t i o n  of i r r i g a t e d  land i s  sown t o  ce rea l s ,  e spec ia l ly  wheat. For 
example, about 40 percent of sown area in Iran,  20 percent in  Syr ia ,  
and 30 percent in  Libya i s  in wheat, while v i r t u a l l y  a l l  of t h a t  grown 
in  Egypt, Saudi Arabia, and the  Sudan i s  i r r i g a t e d .  Wheat in WANA 
represents  about 20 percent of  a l l  wheat production in the  Third World, 
and barl ey 62 percent of the  t o t a l  barl ey production. 

The other  main cornp~nents of annual cropping systems a r e  gra in  
legumes, espec ia l ly  V i c i a  faba ,  chickpeas, and l e n t i l s .  Potatoes, 
melons, cot ton,  tobacco, sugarbeets ,  and various annual o i l seeds  a r e  
a l so  grown. However, a11 these  other  crops occupy only about 27 per- 
cent of harvested area in the  region,  whereas ce rea l s  occupy 73 percent 
(Table 3 ) .  The mix of crops var ies  both with t h e  a v a i l a b i l i t y  of  i r r i -  
gat ion and with t he  cons t rd in t s  imposed by cold winters ,  f r o s t  hazard, 
and 1  ow and unrel i abl e  r a i n f a l l .  

The share of ce r ea l s  in the  va7ue of production in  most countr ies  
i s  propor t ional ly  much lower than t h e  area they occupy, but from a 
d i e t a r y  viewpoint, they con t r ibu te  nearly 60 percent o f  both c a l o r i e s  
and pro te in ,  of which wheat provides 40 percent.  This i s  much higher 
than wheat in any other  developing region. Compared with ce rea l s ,  t he  
other main rainfed crops of :he region con t r ibu te  f a r  l e s s  t o  c a l o r i e  
or prote in  supply, For c a l o r i e s ,  gra in  legumes supply 2 .4  percent ,  
s tarchy crops 1 . 7  percent ,  and o i l seeds  4.8 percen , Legumes supply 
4 . 4  percent  o f  prote in  and s tarchy crops 0.9 percent .  1 

l ~ o o d  and Agriculture Organization of t he  United Nations/Consulta- 
t i v e  Gr0i4p 00 In te rna t i  anal Agrieul t u r a l  Research, Technical A O v i  s s ry  
Cornm.; t t a e ,  CGMAR P r i o r i t i e s  a d  Future Stratecries (Rome: FAQ, 1987). 



l a b l e  3- - Impor tance o f  commodities i n  t,he r e g i o n a l  econonry, West A s i a  and Norti.] A f r i c a ,  1979/80 and changes, 1969-7 t o  
1979-81 

A- ---- 
C o n t r i b u t i o n  t o  Annual  Ra te  o f  Change Growth  o f  

D i e t ,  1979-81 Va lue a f  Y a r v e s t e d  Area, 1970-80 Y i e l d ,  
Commud i t y  C a l o r i e s  P r o t e i n  Product1  on 1979/80 P r o d u c t i o n  Consumpt ion 1969-71-1979-81 

- 
( p e r c e n t  o f  r e q i o r ~ a l  t o t a l )  ( p e r c e n t )  ( m i l l i o n  (percent . )  ( p e r c e n t / y e a r )  

h e c t a r e s )  

Wheat 39.6 40.7 13.5 40.1 33.7 3.6 4,7 3 .1  
B a r l c y  2.6 3.3 3.6 13 .9  1 1 . 7  2.5 1.8 1.5 
Maize 5.8 4 . 8  1 .9  4 .8 4.1  2.4 3.6 1.1 
Sorghum/mi l l e t  3.5 It . 2 1.b 9.8 8 . 2  1.9 1.3 2.1 
i t i c e  6,O 5.1  4.7 3 . 7  3.1 2.0 3 . 3  0 .7  

. . .  T o t a l  c e r e a l s  58.5 58.1 25.3 7 2 . 3  60.8 2 . 8  3.1" 

Pota toes 1 .3  0.9 2.4 0.7 0.6 5 .8  7 . 7  1.6  
T v t d l  s t a r c h y  

6.9 ... y r n d u c t s  1.7 3.4 0 . 8  0,  / 5.0 6 . 2  
cn 

Chickpeas 0.7 1 .2  1 .0 2.0  1.7 0 . 6  0 .8  -1.1 
Lent; I s  0 .3  0 .9  0  . Lt 0 . 6  0,5 2.1 2 . 8  2 .O 
Faba beans 0 .7  0.9 0.6 1 . O  0.8 0 .8  2.3 0.2  
Phalseo lus  0.4  0.9 0  . 4 0 . 5  0 ' 4  -6.7 2.4 0 .3  

... T o t a l  p u l s e s  2 . i t  4 . 4  3.2 5 .3  4.4 0 .9  2.2 

. .. Vegetables 1.7  2.7 10.4 2 . 4 2 - 0  14 . 3 4.6  

. .. O i  1 seeds Lt . 8  . . .  2.5  7 . 0  5 .9  1 .O 5.3 
Other f ood  c r o p s  . . .  , . .  16.5 5 .6  4 .7  2 . 7  4 . 0  . .. 

... ... ... T o t a l  f ood  c r o p s  69.1  66.1 61 - 3  93.4 78.5 

... ... Large rum inan ts  1 .1  4.2 6.5 .,. 2.3 3.4 
... Small rumi narit's 0 .4  2 .1  5.9 +..  3.5 3.8 ... ... ... M i l k  2 . 6  5.4 13.7 , .- 2.6 3.2 
... Other 1 i v e s t o c k  0 , 9  4.a 4.5 . , .  7.9 10.5 . . ... ... ... T o t a l  l i v e s t o c k  5 . O  16.5 30.6 3.1 4.8 

... ... ... F i s h  0 . 2  2.1 . . .  5.7 ... 
. . .  ... Other f ood  commodi t ies  25.7 15.8 ... . . . . . . , 

. . .  . . .  ... T o t a l  Food 103,O 100.0 91.9 + , .  , . . ... . . .  Nonfocd c r o p s  . , .  8.1 6.6 5.6 0.2  5.4 

... T o t a l  ... . .+  'IOU. 100.0 84.1 2 . 7  4 ' 6  

Source: C o n s u l t a t i v e  Group on ' n t e r n a t i o n a l  A g r i c u l t ~ l r a l  Research,  T e c h r ~ i c a l  A d v i s o r y  Comrni t t e ? ,  m t  P: , o r i  t i e s  and 
Fkrtare S t r a t e q y  (Rome: TAC S e c r e t a r i a t ,  1 9 8 7 ) .  - 
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Livestock products supply 5 per-ceni of ca lo r i e s  and 16.5 przrzent 
of t he  prote in .  I-zrge ruminants a re  fed ma<n!y green fodder, straw: 
various by-products, and some loncentrates:  the natural  grazings a r e  
dominated by annual species and sclerophyllous shrubs more su i ted  ts 
sheep and goats  than t o  c a t t l e .  i i v e s t ~ c k  morta l i ty  in drought years  
i s  h i g h ,  leading f lock owners t a  malntzin excessive numbers " b e t t e r  
ycars  as  an inslrrance a ~ a i n s t  losses  in bad ones. Acother device t o  
help spread r i s k  i s  migratory ~ovements of a n i r a l s  in ron:adSc o r  t r ans -  
humant syctems of management, which s r e  s t i l l  important i n  t h i s  ~ e g i m .  

F. fu r the r  consequence o f  the  geocl irnatic s p e c i f i c i t y  of WANA i s  
t c e  1 imi ted sp i l l ove r  of benef i ts  of resear*ch from other  developing 
regions t o  :hat region.2  There a r e  ~ n l y  f i v e  developing countr ies  with 
areas  of comparable cl imate: Argentina, Chile,  Mexico, Pakistan? and 
Peril. V r a ~ s f e r  of techno1 ogy from developed countr ies  with c l  imat: c  
analogs (Aus t ra l ia ,  the  western United S t a t e s ,  South Afr ica ,  and soutk- 
ern !- . ope,  especi a1 1 y Spain, I t a l j  , and Greece) Ss more pramising 
" ichnical ly ,  but technology has proven G i f f i c v l t  t o  adapt t o  socio- 
economic condit ions in WANA. 

SQCSOECONOMIS DYYAMISR IN THE REGION AND ITS CONSEQUENCES 

The 22 countr ies  o f  the  region had a co l l ec t ive  1980 population of 
about 263 mil9 ion,  about the same as t h a t  o-i North America, t h e  
U.S.S.R., o r  the  European Community, bu t  growing f a s t e r  a t  2.7 percent 
per year ;  a populdtion density per hectare :f arable  land of  2.6 
persons, :ow compared t o  A s i a  but higher than t h a t  in South America o r  
Sub-Saharan Afr-ica; a  level  of urbanization or" about 40 percent ,  next, 
highest t o  t h a t  in h t i n  America, and r i s ing  rap id ly ;  and a high annual 
real  growth r a t e  of around 5.8 percent in GaP Purring the  1970s (Table 
4). 

Since 1980, however, grcwth uf GDP has f c l i e n  sharply,  both i n  the 
o i l -expor t ing  countr ies  of the  region and in xhe r e l a t i v e l y  poor labor-  
exporting countr ies .  Growth in the  o i l  importers has beec affected by 
the  decl ine  in o i l  p r ices ,  and t h a t  in the  labor exporters  has been 
a f f e c t e d  by economic retrsnchment in richeu Launtr ies  of t he  region 
and by recessiorl in Western Europs. I t  i s  notedorthy t h a t  although 
NANA as  only two countr ies  c l a s s i f i e d  as "low income" by the Worid 
B a n k , $  i t  has the  widest income d i s p a r i t i e s  amcng i t s  member nat ions  of 
any regictn in the  world. 
-- 

2 ~ e f f  Davis, Pete Oram, and James Ryan, Ass3ssrnent o -  4qr icul-  
t u r a l  Research P r i o r f t i e s :  An International  Perspective (Washington, 
D.C.:  Internat ional  Food Policy Research I n s t i t u t e  and the  Austral ian 
C e ~ ~ t e r  f o r  Internatf  anal Agrirul tu ra l  Research, 1987). 

3 ~ o r l d  Bank, World Devel opmegt Report (Washington, D.C. : World 
Bank, 1986). 





S i m i l a r  d i s p a r i t i e s  apply t o  t h e  c 3 n t r i b u t i o n  of a g r i c u l t u r e  t o  
t h e  n t l t i o n d  economies. In 1980, t h i s  averaged 10 percent  of t o t a l  
G D P ,  o v e r a l l ,  which i s  low compared t o  o t h e r  developing r eg ions ,  but i t  
v a r i e d  from about 1  percent  o f  G U P  i n  t h e  Gulf S t a t e s  t o  about 10 pe r -  
c e n t  in  I r a n ,  I r a q ,  and Jordan ,  r i s i n g  t o  between 20 and 40 pe rcen t  i n  
c o u n t r i e s  without  major o i l  r e sources ,  such a s  Morocco, T u n i s i a ,  S y r i a ,  
Turkey, Egypt, t he  Sudan, and t h e  Yemen Arab Republic.  These d i f f e r e n -  
c e s  a r e  c l o s e l y  r e f 1  ec ted  i n  t h e  propor t ion  0.6 the economicaily a c t i v e  
1 abor  f o r c e  remaining i n  a g r i c u l t u r e ,  which averaged 42 percent  i n  1985 
( s t i l l  a  r e l a t i v e l y  high f i g u r e ) .  Never the less ,  i t  ranged from v i r -  
t u a l l y  ze ro  in  t h e  Gulf S t a t e s  t o  25-35 percent  i n  I r a n ,  I r a q ,  S y r i a ,  
and t h e  Maghreb c o u n t r i e s  of North Af r i ca ,  52 percent  i n  Turkey, and 
more than  60 percent  i n  Afghanistan,  the Sudan, and the Yemen Arab 
Republ i  c .  

A1 though t h e s e  1 a rge  d i  f f e rences  a 
make i t  hard t o  ch i i r ac t e r i ze  WANA mea 
reg ional  averages ,  they  r e f l e c t  a  dynami 
i s  probably unique among developing r eg ions .  These d l  
provide o p p o r t u n i t i e s  f o r  i n t r a r e g i o n a l  ag r i  cu1 t u r a l  
in  t r a d e  and f i n a n c i a l  a s s i s t a n c e ,  which have not  
pl o i  t e d .  

Because incomes were low i n  many c o u n t r i e s  
1960s, energy consumption 1 eve1 s were o f t e n  be1 
adequate  n u t r i t i o n ;  E l  -Sherbini  shows t h a t  
s ion  f o r  Western Asia c o u n t r i e s  surveyed i n  
d i e t a r y  energy i n t a k  s ,  and severa l  coun t r i  
60 grams pe r  cap i t a . ?  In aggregate ,  even 
A g r i c u l t u r e  Organizat ion of t h e  United Nat 
producing c o u n t r i e s  ou t  o f  19 c o u n t r i e s  i n  
havizg 41 percent  of t h e i r  popul a t i o n  b e l o  
l e v e l ,  a l though t h e  region a s  a  whole 
pe rcen t  o f  undernouri shed peopl e .  This  
income d i s c r e p a n c i e s  between o i l  and nonoi 
Thus, s u b s t a n t i a l  scope e x i s t e d  f o r  a  r ap id  i n c r e a s e  
ccnsumption should t h e r e  be a  broad-based improvement i 
over  those  e x i s t i n g  in  t h e  1950s and 1960s. 

4 ~ o o d  and Agr icu l tu re  Organizat ion 
Proauct ion Yearbook, 1985 (Rome: FAO, 1986). 

S ~ b d e l  -Az i r  El -Sherbini  , "Short- term Possi 
Food Production in  Se lec ted  Arab Coun t r i e s , "  in  
the Arab Near Eas t ,  Pa r t  I ,  ed.  A .  A .  E 
P r e s s ,  1979). 

6 ~ o o d  and A g r i c u l t u r e  Organizat ion of the  United Nations,  
S t a t e  o f  Food and A q r i c u l t u r e ,  1985 (Rome: FAO, 1986).  



T h i s ,  by and l a rge ,  i s  what has happened. A n n u a l  
G N P  per cap i ta  between 1961-65 and 197 -81 averaged 6.0 
Asia and 3.8 percent in North Africa,? and growth was espec ia l ly  hi 
in  some o f  the  previously poor countr ies  as a r e s u l t  of 
in a few cases ,  and new employment opportuni t ies  f o r  m 
several o thers ,  A1 though cereal s (especi a1 l y  wheat) h 
the major component of the  d i e t ,  income e l a s t i c i t y  
ce rea l s  has remained qu i te  high except in a few major c 
(espec ia l ly  Turkey); f o r  l ives tock products i t  i s  mu 
Table 5 ) .  Income el astf c i  t i e s  of demand projected t o  2000 
Table 6 .  

I n  1950 the  region was a net cereal exporter with 
4 0 0 ? 0 0  metric tons.8 B u t  production has f a i l e d  t o  k 
demacf s ince  then,  and rapid population and income growth 
s ive ly  narrowed the  excess of production over consumption. 

THE WIDENING FOOD GAP 

Consequent t o  the  rapid economic growth and s 
region,  an ever-widening gap has opened up  between 
supply, both f o r  ce rea l s  and f o r  t o t a l  s t a p l e s ,  

8 ~ 7 7  tons re fe r red  t o  in t h i s  paper are  metric tons.  

~ F A O ,  S t a t e  o f  Food and Asr icul ture ,  1985. 



Table 5- -Es t imates  s f  income e l a s t i c i t i e ; ,  s e l e c t e d  Middle Eas tern  
c o u n t r i e s ,  1975 

Yemen 
Arab 

Foodstuff  I r aq  Jordan Syr l a  Republ i c 
- 

Wheat f l o u r  0.30 0.20 0.20 0.70 
Milled r i c e  0.40 0.65 0.40 1.00 
Sugar 0.30 0.45 0.50 0.90 
Vegetable o i  f 0.50 0.65 0.40 1 .OO 
Meat 1 .OQ 1.00 1.20 0.96 

Source: Abdul -Aziz El -Sherbini  ed. ,  Food S e c u r i t y  I s sues  i n  the  Arab 
Near East  (Oxford: Pergamon Press  f o r  the  United Nations 
Economic Commission f o r  Western Asia ,  1979). 

Tab1 e &- -Pro jec ted  average income e l a s t i c i t i e s  o f  demand f o r  bas ic  food 
s t a p l e s ,  s e l e c t e d  c o u n t r i e s ,  1980-2000 

Annual Growth o f  Income E l a s t i c i t y  of Demand 
Cocrn t r y  GNP Per Capi ta  Food Use Feed Use 

(pe rcen t )  

A l g e r i a  4.20 0.05 1.01 
Morocco 2.41 -0.12 1.08 
Tunisia 5,68 -0.28 0.91 
Afghanistan 0 .50 0.04 1.08 
E ~ Y P ~  3.137 0.05 0 -89 
I ran  6.00 -0.05 0.47 
I raq  6.00 0.04 0.90 
Jordan 5.81 0.16 1.25 
K l i w a i  t 0.50 -0.08 0.39 
i i  bya 0.50 -0.19 0.67 
Saudi Arabia 6.00 -0.09 0.39 
Sudan 0.50 0.30 0.77 
Syr i a 5.55 -0.16 0.62 
Turkey 3.52 -0.30 0.96 
Yemen Arab Republic 6.00 0.23 0.86 
Yemen Peopl e '  s Demo- 

cratic Repub1 i c  6.00 0.38 0.91 

Sourc5: Leonardo A .  Paul ino,  Food i n  t h e  Third World: Pas t  Trends and 
Pro.?ectiorrs t o  2000, Research Report 52 (Washington, D. C .  : 
I n t e r n a t i o n a l  Food Po l i cy  Research I n s t i t u t e ,  1986).  

Note: Basic food s t a p l e s  inc lude  wheat f l o u r ,  mi l l ed  r ice,  sugar, 
vegedabl  e o i  f , and meat. 



Gouel i  ' s  1980 c a l c u l a t e d  d e f i c i t .  lo The gap between supply and demand 
f o r  a l l  s t a p l e  c rops  rose  from 8 mil l  ion tons  in 1973 t o  19 mil7 ion 
t o n s  in  1980, and could be 64 mi l l ion  t o n s  in  2000, according t o  
l a t e r  p r o j e c t i o n  of the In te rna t iona l  Food Policy Research I n s t i t u t e .  I?  
This  i s  based on 1966-80 t r end  income growth. On the  somewhat un l ike ly  
assumption t h a t  there would be no inc rease  i n  per  c a p i t a  consumption of  
major food crops  over  the  1980 l e v e l ,  however, the  d e f i c i t  could be a s  
low a s  26 mi l l ion  t o n s  by 2000. A t  the h igher  l e v e l ,  the d e f i c i t  i n  
t h e  region would be we1 l  above t h a t  pro jec ted  f o r  any o t h e r  developing 
reg ion .  

T H E  ROOTS O F  FOOD D E F I C I T S  

In looking a t  t h e s e  e s t i m a t e s ,  one must ask whether t h e  roo t  cause 
o f  t h i s  widening food gap i s  the rapid  growth and changing n a t u r e  of  
demand o r  a  f a i l u r e  t o  inc rease  production f a s t  enough. C e r t a i n l y ,  t h e  
growth of  demand in  most c o u n t r i e s  has been excep t iona l ly  high, but 
s i n c e  i t  i s  made u p  o f  severa l  components, inc luding  populat ion growth, 
income growth, and income e l a s t i c i t i e s  of demand, and t h e  growth r a t e  
o f  p r o d u c t f o ~  in  t h e  region has not been adequate t o  keep up with even 
t h e  f i r s t  o f  t h e s e ,  a  major criuse of  t h e  problem m u s t  l i e  with an 
inadequate growth of product ion.  

For t h e  period 1961-80 populat ion growth in t h e  region as  a  whole 
was 2 . 7  percent  per  yea r  (2 .6  percent  in  North Afr ica  and 2.8 percent  
i n  West Asi a ) ,  whereas major food crop product ion (ce rea l  s ,  r o o t s ,  
p u l s e s ,  and bananas) rose  a t  an average of only 2.5 percent  (2.3 and 
2 .6  pe rcen t ,  r e s p e c t i v e l y ,  in  North Afr ica  and West Asia) .  T h i s  was 
below t h e  average of  2.8 f o r  a l l  developing reg ions ,  except  Af r i ca ,  but 
in  l i n e  with t h a t  f o r  developed-country a g r i c u l t u r e .  Livestock produc- 
t i o n  expanded f a s t e r  a t  3.8 percent  annual ly between 1966 and 1980, 
with beef inc reas ing  a t  2.9 percent ,  pou l t ry  meat a t  10.6 percent ,  and 
milk a t  2 . 2  percent .  

T h u s ,  i t  might be s a i d  t h a t  while  production growth has been 
inadequate t o  keep up with populat ion growth, i t  has not  been shocking- 
l y  bad. The ques t ion  of whether i t  might have r i s e n  f a s t e r  and why i t  
has n o t  w i l l  be addressed s h o r t l y .  

1°t4abil Khaldi,  m l v i n q  Food Gaps in the  Middle East/North 
Af r i ca :  Prospects  and Pol i c y  Imp1 i c a t i o n s ,  Research Report 47 
(Washington, D . C . :  I n t e rna t iona l  Food Policy Research I n s t i t u t e ,  
1984); and Ahmed Goueli ,  A Future O F  t h e  Food Economy in  t h e  Arab 
Countr ies ,  vo3, i (Khartoum: Arab Organizat ion f o r  Agr icu l tu ra l  
Development, 1979) ( i n  Arab ic ) -  

I1ieonardo Paul i no ,  
j e c t i o n s  t o  2000, Resear 
Food Pol icy Research Ins 



However, t h e  main changes in food demand i n  t h e  r eg ion ,  over  t h e  
l a s t  t h r e e  decades,  have been those  r e s u l t i n g  from t h e  growth of  per  
c a p i t a  incomes. This  has been inf luenced by r i s i n g  o i l  revenues, in  
p a r t i c u l  a r ,  but  a1 so by increas ing  u rban iza t ion ,  which s h i f t s  the d i e t  
toward convenience focds ,  and by migra t ion .  People migra te  within 
c o u n t r i e s  of t h e  region from r u r a l  t o  urban a r e a s ,  among c o u n t r i e s  of 
t h e  region from those  with a  surplus of l abor  o r  s k i l l s  t o  those  t h a t  
a r e  short-handed,  and between t h e  region and o t h e r  regions  (mainly t o  
work in  c o u n t r i e s  o f  Western Europe). 

Per c a p i t a  inconies d 
c o u n t r i e s  of  the region except t h e  Sudan and Yemen People 's  Dema 
Republic ( P D R ) .  They i n c r e  
and 1980 in  t h e  o i l  -producing c o u n t r i e s  (which genera ted  
percept  o f  t h e  food imports) compared with 6.9 percent  between 
whereas in  l abor -expor t ing  c o u n t r i e s  t h e  inc rease  was from 2 . 7  t 
percent  over t h e  same pe r io  
o i l - e x p o r t i n g  c o u n t r i e s  rose  
80 ,  whereas d e f i c i t s  in  labo 
t h e  major food-producing c 
income was s lower,  d e f i c i t s  
p r i s e s  Afghanistan,  Cyprus, 
Turkey. 

A c r u c i a l  f a c t o r  in  t h i  
c a t i o n s  f o r  1 and use a  
consumption of  l i v e s t o c k  
l i v e s t o c k  product ion,  on 
( s e e  Tables  7 and 81, s e l  
s t o c k  products  dec l ined ,  i 
This  has l e d  t o  r a p i d l y  in 
with n e t  d e f i c i t s  of mea 
nea r ly  four fo ld  between 19 
Imports of  f eedgra ins  have 
average of  about 18 p r c e n t  
10 percent  f o r  wheat. Ci2 IFPRI and FA0 p r o j e c t i o n s  i n d i c a t e  
uing e s c a l a t i ~ n  of d i r e c t  imports of l i v e s t o c k  products  by 
2000, with f eedgra ins ,  f o r  which income e l a s t i c i t i e s  of  demand 
h igher  than g r a i n s  f o r  human consumption, r ep resen t ing  an i  
s h a r e  of g r a i n  imports (Table 6 ) .  

Table 9 ,  adapted f r  
c r u c i a l  a spec t s  of t h i s  s i t u a t i o n :  

i 2 ~ h a 7 d i ,  Evol v i  nq Food 

I 3 j .  S.  Sarrna, Cereal Feed Use i n  t h e  Third Norld: Past  Trends 
and Pro.jecL~ons t o  2000, Research Report 57 (Washington, D.C, : Pnter-  
n a t i o n a l  h o d  Pol i cy  Research I n s t i t u t e ,  1986). 





Tab le  %--Average annual growth r a t e s  of  l i v e s t o c k  product ion ,  1966-80 
-- ---- 

L i v e s t o c k  
Product 

Total 1 ives tock  
products  

Beef 

M i l k  

Source : Nabi l  Khal d i  , 

o The g a p  between production and consumption o f  coa r se  
be more than t h r e e  t imes t h a t  of  wheat by t h e  yea r  200 

The demand f o r  c e r e a l s  f o r  feed w i l l  exceed t h e i r  use 

t h a t  f o r  feed .  

o The d e f i c i t  i n  l i v e s t o c k  p r o d u c t s  may grow nearly s i x f  
terms between 1980 and 2000, whereas t h a t  i n  c e r e a l  
f eedgra ins )  wi l l  on ly  inc rease  about t h r e e  t imes .  

o The value of  the l i v e s t o c k  d e f i c i t  could be 3 ,  
c e r e a l s  by the y e a r  2600, whereas i t  was only ab 
g r e a t  +7 1980. 

cons tan t  1983 d o l l a r s  by t h e  Manufarturing U n i t  Value Index 





[ a b l e  5 - - P r o d u c t i o n  and consurnpt.ion o f  c e r e a l s  and l i v e s t o c k   product.^: West A s i a  and N o r t h  A f r i c a ,  1980, a n d  p r o j e c t i o n s  to 
t h e  y e a r  2000 

1980 - 7000b - 
Produc-  Consump- - Use f o r  Va lue  o f  Produc- Consump- Use f o r  V a l u e  o f  l ncrease 

Comrnod i t y t i o n  t i o n  D e f i c i t  Food Feed k f i c i t a  t i o n  C i on Dcf i c i  t Food F e e d  ~ e f  i c i ta 1980-2000 
--- ---.-- me- 

(1,000 m e t r i c  t o n s )  ( m i  11 i o n  (US$ (1,000 m e t r i c  t o n s )  ( m i l l i o n  (US$ m i l l i o n !  
m e t r i c  t o n s )  m i l l i o n )  m e t r i c  t o n s )  

Wheat 36,000 46,000 10,000 30.1 7.1 1,300 74,000 85,COO ~1,000 46.0 23.0 1,430 130 

Coarse 
g r a i n s  23,000 29,000 6,000 10.3 15.4 660 30,000 66,009 36,000 16.0 46.0 3,960 3,300 

Total 59,000 75,000 16,000 40.4 22.5 1,960 104,000 151,000 47,000 b2.0 69.0 5,390 3,430 

Meat 3,540 4,380 840 . . . . . . 1,680 7,780 13,420 5,640 . .. ... 11,280 9,600 I- 

C 
Milk 16,350 21,200 4,850 .. . . . .  1,455 28,290 53,180 24,840 ... . . . 7,440 5,985 

Eggs 825 935 110 ... .. 110 3,170 3,630 460 . . .  . - .  460 350 

Total ... . . . . . . . . .  . . .  3,245 . . .  . . .  ... . , .  . . .  19,180 15,935 





Considerable attention has been devoted to the widening gap 
between food consumption and domestic production in the region not only 
because it is one of the key economic issues all countries in WANA have 
to face, but because it points to a need for urgent changes of emphasis 
in national agricultural policies and in research priorities if the 
region's inability to feed itself is not to deteriorate even faster, 
These changes have special reference to the rainfed and upland areas, 
which are the main sources of cereal an3 livestock production. 

In order to clarify these needs, it is pertinent to look at the  
recent growth of production, which has been neither very dynamic nor 
stagnant, and to identify the main past and potential sources of 
growth. These are the expansion of rainfed arable area; the expansion 
and improvement of irrigation; the adoption of yield-increasing prac- 
tices including increased use of improved varieties, inputs, especially 
fertilizers and mechanization? and new technology; and changes in the 
enterprise m i x  (the mixture of crops and livestock in the farming 
system)! especially in srrigated land and in the rainfed areas w f  th 
higher precipitation. 

GROWTH OF ARABLE AREA 

Area harvested increased overall by 1.2 percent annually between 
1961 and 1970 and by 0.7 percent between 1971 and 1980. However, ex-  
pansion o f  area under perennial crops was more rapid than that sown 
with anaual species in both WestAsia and North Africa, Area under 
noncereals grew faster than that under cereals, whereas the growth o f  
area under wheat has declined markedly since 1972 in all o f  t h e  major 
wheat-producing countries except Libya and Saudi Arabi a (fable 10). 
For barley and sorghurn/mjllei, howe~er, area growth was the main source 
o f  increased protiuction. 

Looking ahead, area expansion cannot bi expected to contribute as 
much as in the past, except possibly in t h e  Sudan. FAQJs agroecologi- 
cal  zone studies for West A s i a  and Nortk, Africa show about 23 million 
hectares to be suitable to rainfed wheat production at the high input 
7 eve1 and another 11 mil l ion hectares t o  be marginal ly sui tab1 e .  l5  The 
..- - 

I5~ood and Agriculture Organization of t h e  Un: ted Nations, World 
Soil Resources Reports (Rome: FAO, 19781, vol. 1: Re~ort on the Aqro- 
Eco'loqica1 Zone Pro.ject: Methodolosv and Results for Africa (48); and 
vol, 2: Results for Southwest Asia ( 4 8 / 2 ) .  







actua7 1984 wheat area was 26 n i l l i o n  hectares,  approaching t h  
ted l  imit f o r  wheat production a t  the  h ~ g h  input l e v e l ,  incl  u 
marginal land.  

Considerir~g t h a t  the  be t t e r  ra infed wheat areas  
ivost su i ted  t o  forage,  pulses,  potatoes, vegetables, 
seeds,  and t h a t  there  a re  a l so  12  mil l ion hectares 
deal o f  which competes f o r  more marginal land with 
on ra infed a rab le  land appears immense. 

Moreover, these  Figures re f  
ably fa1 1 ow must be added t o  
ted land in ce rea l s .  I f  the  
appf ied,  the  1 and used f o r  wheat pl us barf ey would repr  
hectares out of a recorded 1985 t o t a l  cu l f iva ted  area 
l i on  hectares ,  of which 19 m 
permanent crops .  In i t s  s tudy  
t h a t  in  1975, Southwest A s i a  
than i t s  optirrium cu l t ivab le  
unsuitable land,  and there  i s  
In f a c t ,  1.75 mill ion hectares 
vation between 1975 and 1985. The s i t ua t ion  i n  No 
l i t t l e  b e t t e r ,  but not much; several authors have d r  
1 and  degradation there  due t o  overextension s f  cul t i  
half  a mill ion hectares have been added t o  c u l t i v a  
Maghreb countr ies  s ince  1975. 

In t h i s  context ,  i t  i s  
able  expansion of t o t a l  arab 
before 1960 has been la rge ly  
the  s t a t i s t i c s  do not reveal 
the  upland o r  plateau areas o 
and more d i f f i c u l t  t o  farm p r i  
t h e  low r a i n f a l l  marginal areas of North Africa.  
have come under increasing p 
been carry  i ng an ever-growi ng rumi 
a t  a s l i g h t l y  slower pace than t h  

I 6 ~ o o d  and Agriculture Organization of t 
Food, and People (Rome: FAO, 1984). 

I7pe te r  Oram, "Pastures and F 
ranean Agricul +Lure, " Agricultural 
1956); F. DiGastro and H, A .  
terns: Oriqin and Strrrcture ( ton 
espec ia l ly  "Human Ac t iv i t i e s  Affe 
Carl Gotsch, "Wheat Price Techn 
Jordari 's  Rainfed Agricul ture ,"  in 
Middle East and North Africa,  ed 
I n s t i t u t e ,  Stanford University, a 
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r e source .  Since graz ing  lands  supply almost 60 percent  of  
n u t r i t i o n  i n  the  reg ion ,  i t  i s  urgent  t h a t  f u r t h e r  incurs ion  of  
va t ion  be h a l t e d  o r  even reversed ,  so t h a t  p o l i c i e s  of  range r e  
t i o n  can be a d ~ p t e d .  This  i s  of  p a r t i c u l a r  importance t o  the rn 
and p la t eau  a r e a s  o f  West Asia and t h e  At la s  cha in ,  w 
graz ings  a r e  of spec ia l  s i g n i f i c a n c e .  

THE EXPANSION AND IMPROVEMENT OF IRRIGATION 

I r r i g a t i o n  i s  complementary 
a7 land use i n  the region .  In i t s  v 
t i  a1 human ca r ry ing  capac i ty ,  FA 
t h e  t o t a l  burden of f u t u r e  product io  
not  be a b l e  t o  bear .  During t h e  
increased  a t  a r a t e  of  about 1.3 percent  compounded 
18.3 m i l l i o n  hec ta res  i t  now represen t s  22  percent  o f  t 
permanent cropland.  To achieve t h e  l eve l  of  27 m i  
p red ica ted  by FA0 f o r  t h 2  yea r  2000 would r e q u i r e  t h e  g r  
n e a r l y  double--a  d i f f i c u l t  t a r g e t  .I8 I r r i g a t e d  a r e a  in  
has almost doubled s i n c e  1963, but s t i l l  r e p r e s e n t s  only 
a r a b l e  a r e a ,  and t h e  out look f o r  such rap id  expansion in  t 
n o t  promising (Table 11).  

I t  i s  important t o  note t h a t  
more e f f i c i e n t  use of  water i s  e s s e n t i a l  i n  a  r eg i  
l a r g e s t  propor t ion  of  a r i d  t o  t o t a l  land i n  t h e  wor 
s a l i n i t y  problem i n  e x i s t i n g  i r r i g a  
dra inage .  b e t t e r  system managemen 
important a s  new cons t ruc t ion  i n  r 
p u t .  

Moreover, a s  h i  s t o r y  has abundactl y demonstrated, 
fed farming 1  and and especi  a l  l y overgrazing and de fo re  
ment a r e a s  can cause rapid  s i l t a t i o n ,  f lood ing ,  and 
cos t ly  i r r i g a t i o n  investments downstream. T h u s ,  f o r  
s u s t a i n a b l e ,  use o f  r a i n f e d  upla 
a b l e  too .  There a r e  a l s o  s i g n i  
wa te r -ha rves t ing  and conservat ion 
a  p r o 4 e c " L n  Baluchistan has sh 

J13 t h e s e .  

- 

1 8 ~ ~ 0 ,  Agri cu! ture:  Toward 2000. 

J .  Rees e t  a l . ,  The D r y l a  
S a l a c h i s t a n :  k Case Studv (Quet 
Research i n  Dry Areas and the  Paki 



[ ab l e  I I--Some a g r i c u i  t u r a l  i n d i c a t o r s ,  West Asi d and No r t h  A f r i c a  

Arable Fores t  A g r i c u l t u r a l  Number of Percent  o f  

Land as Land as Populat ion! I r r i g a t e d  Land F e r t i l i z e r  use/ T rac to r s /  Area Wheat 

Pe rce r~ t  Percent Hectare o f  ds Percent  o f  Hectare o f  Hectare o f  Urlder Wheat 

o f  Tota 1 o f  To ta l  A rab le  Land, Arab le  L.arid Arab le  Land Arab le  Land HYVs, Y ie ld ,  

Co t~n  t r y  Land, 1983 land, 1983 1983 1961/65 1983 1961/65 1983 1961!65 1983 1983 1983-85 

.---- -*-- 

( kg /hec ta re )  ( I  ,000 hec ta res )  (me t r i c  
tons /  

hec ta re )  

A l g e r i a  3  2  1.3 4 5 7 2 2 4 9  2  2 0.65 

Morocco 19 12 1.3 3  6 6 29 1 3 3  0  1 . I 3  

Tuni s i a 30 4 0.6 2 4 5 16 3 6  3  6 0.94 

F - Y Y P ~  2 . . .  8.9 100 110 110 361 5  17 ... 3.76 N 
L ibya  1 ... 0.2 5  11 7 4 3 1  13 5 0  0.70 c3 

Sudan 5 2 0  1.2 15 14 4 7  0  1 9 4 1.29 

12 Afghanis tan 3 1.4 28 33 0  7  0 0  19 1.34 

Cyprus 4  / 19 0.5 2 2  2 2 4  0  4 6 9  2  6  90 1.35 

I ran  a 11 1 .I 3  I 3 2 7  6 7  6  20 0.97 

l  raq 13 3 1.0 24 .3 2  1  17 1 6  50 0.77 

Jordan 4  . .*  1.8 5  9  3  3 9 1 12 2 2  0.96 

Lebanon '2 9  7 0.7 18 29 6 119 5 10 8  0 1.15 

Saudi Arabia 1  1  5 .4 39 36 6  217 1 1  9  5 3.21 

S y r i a  3 0  3  0.8 9  10 3 32 1 I 5 0  1.35 

Turkey 3  4 2 6 0 .9  5 8 3 58 1 19 5  0 1.86 

Yemen Arab Republ i c  7  8 3.4 1 2  9  . . .  12 0 1 n.a. 0.61 

Yemen People 's  Demo- 

c r a t i c  Republ ic  1 7  5.4 4  3 1 . . . 10 4 5 4  0 1.50 

-- 
Sources: Food and A g r i c u l t u r e  Organ iza t ion  o f  t h e  Un i t ed  Nat ions,  The S ta te  o f  Food and A q r i c u l t u r e .  1985 (Rome: FAO, 

1986); Winrock I n t e r n a t i o n a l  I n s t i t u t e  f o r  A g r i c u l t u r a l  Development, A q r i c u l t u r a l  Development I n d i c a t o r s ,  4 t h  ed. 
( M o r r i l t o n ,  Ark.: Winrock I n t e rna t i ona l ,  1987); and Dana Dalrymple, Development and Spread o f  H iqh -Y ie l d i nq  Wheat 

V a r i e t i e s  i n  Developincl Coun t r ies  (Washington, D.C.: Agency f o r  I n t e r n a t i o n a l  Develapment, 1986), 



EXPANDING USE OF INPUTS AND GROWTH OF AREA UNDER 
HIGH-YIELDING VARIETIES 

In its Land Resources for Popu7ations o f  the Future Project, FA0 
estimates that at low input levels (no fertilizer) there would be 19 
critical countries in WANA by the year 2000 ft-om the pcint of v iew of 
food self-sufficiency, out of a total of 22 studied.eo 

At the intermediate level (about 75 kilograms of 
hectare plus some simple mechanization and pesticides), 
15 critical countries out of 22 by the year 2000, and at 

with respect to fertilizer use, and 2 (with a rather 
are at the 150 kilograms per hectare level, despite 
fertilizer use averaging 6.2 percent for the region as 
last 20 years, b u t  beginning f r o m  a low base. 

A faster and more widespread adoption of fertilizer and h 
appears essential, but much remains to be learned about p 
levels of input use i n  different agroecological zones, as we1 
cernifig farmers attitudes and motivations for their use. 

and irrigaied land in lowland areas of mild winte 

This reasonably creditable rate of adopti 
until recently i n  a more rapid growth of wheat y i e l  

percent  for 1961-72 (Tab1 e 10). Nevertheless, 



Table 12--Area es t imated  t o  be under h i g h - y i e l d i n g  v a r i e t i e s  of wheat, West As ia  and 

No r t h  4 f r i c a ,  va r j ous  years 

To ta l  

Year o f  ?983-85 Area o f  Percen t  

Country  Reference Wheat Area HYVs o f  T o t a l  Type o f  Wheat. 

(1,000 hec ta res )  

~ f g h a n i  s t a r a  1978 2,320 433 19 Spr ing  and w i n t e r  wheat 

~ l g e r i a ~  1983 1,819 400 22  Spr ing,  31 pe r cen t  durum 

Cyprus 5 1983 13 12 90 Spr ing,  ma in l y  durum 

1985 516 259 50 Spring, ma in ly  bread 

i r r i g a t e d  

:79-t31) area under HYVs 

Jordan 5 1983f 84 9 0 2 0 22 Spr ing  b-ead 

Lebanon b 1985 '5 1 2  80 Spr ing  bread and duru  

HYV); bread, l a r g e l y  HYV 

Onana 1980 100 Sp r i ng  bread 

Saudi Arabiab 1984 414 395 95 Spr ing  bread, ma in l y  i r r i g  

S y r i a  b 1983 1,087 540 50 Spr ing  durum, 70 percent ;  

22 percen t  (80 pe r cen t  o 
ga ted  area i n  HYVf 

94 Spr ing  bread, i r r i g a t e d  

HYV); bread, 10 percen 

c e n t  HYV f 

i i l r key  b 1983184 9,700 3,910 4 3  Winter ,  75 pe r cen t  (25 
HYV): Spr ing  HYV, 85 perce  

Yemen Arab 
Republ ;c ' 1983 60 - .  . . . . A l l  durum 

Yemen Peop le ' s  

Cernocratic 

Republ Zc 1933i84 10 4 40 L i m i t e d  da ta  

T o t a l  25,771 8,977 3 5 

a Data were p rov i ded  by Centro l n t e rnac i ona l  de Mejoramiento de Maiz y I r i g o .  

i n f o r m a t i o n  on Afghanis tan and A l g e r i a  a re  l i m i t e d .  Some v a r i e t i e s  named a 

s t r i c t l y  HYVs. 

Data f o r  ~ h e s e  c o u n t r i e s  were ob ta ined  f rom Dana Dalrymple, 
t l i a h - Y i e i d i  nq Wheat Va r i e t ;  es i n  Develop jnq Coun t r i es  (Washi 

i r r i g a t e b ,  : .34 q i  i l i o n  hec ta res  ra in fed ' l  a r e  much lower than  FA0 da ta  snow. V 

q u i t e  c o n f i i c t j n c ; .  A s i m i l a r  problem e x i s t s  w i t h  t o t a l  area and es t imated  percen 

H'Ws i n  Turkey. 

3a ta  F r o v ~ d e d  by t h e  I n t e r ~ a t i o n a l  Center f o r  A g - i c u ? t u r a l  Research i n  the Dry  Areas. 



26 

about h a l f  t h a t  achieved s i n c e  1910 i n  China> Moreover, i t  has l a r g e l y  
been confined t o  West Asia (Turkey, S y r i a ,  I r a n ,  and Saudi Arab ia ) ,  
y i e l d s  having f a l l e n  sha rp ly  in  t h e  Maghreb c o u n t r i e s  and i n  t h e  Nile  
Val ley .  In t he  f i r s t  h a l f  of the 1980s y i e l d s  i n  West Asia seem t o  be 
1 eve1 ing o f f  a1 so  (F igures  2 and 3 ) .  

The main reason probably l i e s  in  t h e  r e l a t i v e l y  low l e v e l  of f e r -  
t i l i z e r  used i n  most of t h e  major wheat-growing c o u n t r i e s  of WANA, 
which (except  i n  Egypt and Saudi Arabia)  does not  seem t o  have much 
c o r r e l a t i o n  with t h e  percentage of a rea  i r r i g a t e d  o r  with t h a t  under 
HYVs. Cautious use of  f e r t i l i z e r  may be a consequence of  r i s k -  
ave r s ion ,  1 inked t o  t h e  high in terannual  va r i  a b i l  i  t y  of  r a i n f e d  wheat 
y i e l d s  throughout  WANA (al though t h e  f a c t  t h a t  much wheat i s  i r r i g a t e d  
makes one ques t ion  t h i s ) .  Other poss ib le  d i s i n c e n t i v e s  i d e n t i f i e d  i n  
va r ious  r e p o r t s  a r e  high input  p r i c e s  r e l a t i v e  t o  returns, inadequacies  
of  seed o r  f e r t i l i z e r  d i s t r i b u t i o n  s e r v i c e s ,  weak advisory  s e r v i c e s ,  
and farmers '  l a c k  of f a m i l i a r i t y  with t h e  agroeconcmic requiremen 
t h e  new v a r i e t i e s ,  inc luding  seedbed p repa ra t ion  and weed c o n t r o l .  83 O f  

These a r e  i s s u e s  t h a t  w i l l  be d iscussed  here in  t h e  wider con tex t  
of how t o  i n c r e a s e  inpg t  use g e n e r a l l y ,  not only with r e s p e c t  t o  wheat. 
A main reason f o r  t h i s  i s  t h a t  t h e  o p p o r t u n i t i e s  f o r  cont inued a rea  
expansion (except  perhaps in  the Sudan) a r e  now s o  low t h a t  t h e  p r i n -  
c i p a l  hope of prevent ing a f u r t h e r  e s c a l a t i o n  of  imports i s  t o  r a i s e  
y i g l d s ,  not just  of wheat, but of a l l  major c rops .  

The a v a i l a b l e  c r o p - s p e c i f i c  d a t a  a r e  not s u f f i c i e n t l y  p r e c i s e  
concerning inpu t  use on o t h e r  c rops ,  but the longer- term (1960-80) 
grawth of  c o a r s e  grairi j j e l d s  ( p r i n c i p a l l y  ba r l ey )  i n  the region has 
been low ( 0 . 2  percent  pe r  y e a r ) ,  and a1 though i t  improved between 1973 
and 1980, i t  appears  t o  have s tagnated  a t  somewhat below i t s  1980 level 
s i n c e  then .  This does not suggest  t h a t  much f e r t i l i z e r  i s  being 
appl ied  t o  ba r l ey  o r  sorghum, a conclusion supported by seve ra l  r e p o r t s  
of low and e r r a t i c  use.  Apparent ups and downs i n  y i e l d s  such a s  have 
occurred i n  North Afr ica  (where 1985 was an e x c e p t i o n a l l y  good y e a r ) ,  
a r e  prcbably t h e  r e s u l t  o f  weather v a r i a b i l i t y .  Maize a r e a  has not 
r i s e n  much, except  in  Egypt, but maize y i e l d s  have improved t h e r e  and 
i n  Turkey, probably r e f l e c t i n g  b e t t e r  i r r i g a t i o n  supply and t h e  use of 
hybr ids  with f e r t i l i z e r .  

Except in  t h e  Nile Val ley,  pulse  production i s  mainly r a i n f e d .  I t  
p r e s e n t s  a somewhat s i m i l a r  p i c t u r e  t o  t h a t  of b a r l e y ;  long-term growth 
has been around i pe rcen t .  In West Asia ,  pu l se  y i e l d s  have a c t u a l l y  

Z 2 ~ ~ t i c h ,  "Wheat P r i ce  Techno1 ogy" ; E l  -Sherbini  , "Short-Term Pos- 
s i b j l i t i e s  f o r  Increas ing  Food Product ion";  I n t e r n a t i o n a l  Center  f o r  
Agricul t u r a l  Research in  t h e  Dry Areas, Cereal Improvement Prosram 
Annual Report,  1985 (A1 eppo, Syri  a : ICARDA, 1986). See "Barley 
Improvement," p .  8, and "High Elevat ion Cereal Research Program," p .  
i 6 0 .  



Figure 2--Area and production of wheat and barley, North Africa, 
1961-85 
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f a l l e n  s i n c e  1980, although r i s i n g  in  t h e  Maghreb. Only po ta toes  among 
food  s t a p l e s  show a  p a t t e r n  of adequate growth of  both y i e l d  and a r e a ,  
exceeding growth o f  domestic consumption in  West Asia a s  well a s  North 
Af r i ca .  This  may r e f l e c t  t h e  iwportance of  i r r i g a t i o n  and the s t imulus  
of e a r l y  po ta to  expor t s .  

The l i v e s t o c k  s e c t o r ?  on t h e  o t h e r  hand, has been more dynamic, 
e s p e c i a l l y  p o u l t r y  product ion,  r e f l e c t i n g  t h e  high income e l a s t i c i t i e s  
of demand f o r  meat and milk and t h e  con t r ibu t ion  modern p o u l t r y  produc- 
t i o c  methods can make t o  rapid  growth (Table 8 ) .  Never the less ,  pou l t ry  
product ion r e s t s  heavi ly  on a  base of imports,  both o f  feed concen- 
t r a t e s  and technology.  Attempts t o  r a i s e  p r o d u c t i v i t y  of sheep and 
g o a t s ,  which a r e  so important in  WANA, e s p e c i a l l y  through improved 
range management, have had comparatively l i t t l e  success .  

CHANGES IN THE ENTERPRISE MIX 

There have been some s i g n i f i c a n t  s h i f t s  in land use 
a r e a s ,  generated p a r t l y  by export  o p p o r t u n i t i e s  f o r  e a r  
and f r u i t  on European markets but mainly by changes in  
sumption p a t t e r n s  f o r  those  commodities and f o r  l i v e s t o c k  
of  which have high income e l a s t i c i t i e s  of  demand and re 
p r i c e  e l a s t i c i t i e s  of supply.  However, a s  more European c 
a r e a s  s f  Mediterranean c l ima te  jo in  t h e  European Community 
s ion  of expor t s  from c o u n t r i e s  o f  WANA not  having members 
f ac ing  t a r i f f  b a r r i e r s  may be r e ~ t r i c t e d . ~ ~  

Information on inc reases  in  t h e  a rea  u n  
f eedgra ins  has  n o t  been published,  but i t  seem 
may a1 so have increased ,  pcssi bly a t  the expen 
nonfood crops. Area and production of co t ton  
grown in recent yea r s ,  p a r t l y  because improved t 
production t o  keep u p  with s tag . ,an t  o r  d e c l i n i n g  
b u t  a l s o  because of r i s i n g  l abor  costs in  some co 
t h a t  pr duce t h e s e  more t r a d i t i o n a l  and 1  
c rops .  2 8  

Trends toward more d i v e r s i f i e d  farming system 
cz rea l  s ,  vege tab les ,  g r a i n  1  egumes, forages ,  and c 
l i v e s t o c k  with crops  a r e  no t i ceab le  in  some r a i n f e d  
r e ' i a b l e  r a i n f a l l ,  e s p e c i a l l y  in  West Asia.  H 

2 3 ~ u r k e y  i s  o f f i c i a l l y  a  candidate  f o r  EC membership; M 
Cyprus have r e c e n t l y  made over tu res  t o  t h e  EC Commission 
membership. 

2 4 ~ n i t e d  Nations Economic Commission f o r  Western Asia ,  
r i t y  I s sues  in  the  Arab Near Eas t ,  ed.  A .  A .  El-Sherbin 
Pergamon Press ,  1979) .  



probably small r e l a t i v e  t o  t h e  v a s t  a r e a s  a t  h igher  e l e v a t i o n s  and 
toward t h e  d r i e r  margins,  where, throughout WANA, t h e  c e r e a l - f a l l o w  
system i s  s t i l l  dominant. Here, change i s  slow, but not  o u t  of t h e  
ques t ion .  

AREAS OF UNCERTAINTY 

In looking a t  p a s t  sources  of growth, t h e r e  a r e  some important 
a r e a s  of u n c e r t a i n t y  t h a t  mer i t  d i s c u s s i o n .  These a r e  t h e  con t r ibu -  
t i o n s  t o  growth of  l a b o r ,  government i n c e n t i v e  p o l i c i e s ,  and government 
expend i tu res  in  a g r i c u l t u r e .  

Labor i n  Asr icu l  t u r e  

In some developing c o u n t r i e s  where farm l a b o r  i s  abundant but 
technology l i m i t e d ,  l abor  has been an important source  of  growth: f o r  
example, i n  Ind ia  in  t h e  1960s. This may have been t h e  c a s e  i n  t h e  
p a s t  in  WANA, where even in  1985 t h e  sha re  of t h e  populat ion t h a t  was 
economically a c t i v e  i n  a g r i c u l t u r e  represented  43 percent  of t o t a l  
popula t ion .  Richards c la ims ,  however, t h a t  i l l i t e r a c y  r a t e s  a r e  h igher  
i n  WANA than in  Southeast  s i a  and consequent ly the  q u a l i t y  of  t h e  

$ 5  The p resen t  s i t u a t i o n  i s  dynamic: t h e  l a b o r  f o r c e  i s  lower in  WANA. 
t o t a l  a c t i v e  popula t ion  has r i s e n  by 68 percent  between 1965 and 1935, 
but the propor t ion  of  a c t i v e  populat ion i n  a g r i c u l t u r e  has fa77en from 
58 t o  33 percent  in  North Af r i ca  and from 64 t o  44 percent  i n  West 
Asia .  Tbis  sugges t s  a  massive outf low from a g r i c u l t u r e  and poss ib ly  an 
aging l a ~ o r  f o r c e  remaining. The r ap id  growth of t r a c t o r  mechanization 
i n  t h e  region--where t h e  average number o f  t r a c t o r s  pe r  h e c t a r e  i n  most 
c o u n t r i e s  i s  two o r  t h r e e  t imes those  f o r  developing c o u n t r i e s  a s  a  
whole- - i s  obviously a  compensatory response t o  l a b o r  migra t ion  and may 
have helped r a i s e  y i e l d s  through more t imely  o p e r a t i o n s  and f a l low weed 
c o n t r o l .  Labor p r o d u c t i v i t y ,  however, has been low ca tpa red  with 
Southeas t  Asia and Lat in America and appears t o  be f a l l i n g .  

Labor a v a i l a b i l  i t y ,  r i s i n g  l abor  c o s t s ,  and the  probable imp1 i c a -  
t i o n s  for t h e  f u t u r e  development of mechanization and product ion 
technology i n  i r r i g a t e d  and r a i n f e d  a r e a s  o f  the reg ion  ought t o  be 
r e c e i v i n g  cons ide rab le  a t t e n t i o n  in  r e sea rch  pof ic j ; .  Whether t h i s  i s  
adequate  a t  p resen t  i s  open t o  ques t ion .  

2 5 ~ ~  an Richards,  Food Problems and Prospects i n  the  Middle East, 
Occasional Papers S e r i e s  of the  Center f o r  Conternpot-ary Arab S t u d i e s  
(Washington, D.C . :  Georgetown Unive r s i ty ,  1984). 

2 6 ~ ~ ~ ,  S t a t e  of Food and A q r i c u l t u r e ,  1985. 





T a b l e  13 a r e  g e n e r a l l y  a t  a  d i s a d v a n t a g e  compared t o  
and t h e y  a r e  l e s s  w i d e l y  s u p p o r t e d .  T h i s  i s  n o t  s u r  

rnargi na l  a r z a s .  

t h e r e f o r e ,  be c h a n n e l e d  t o  r e s e a r c h  and o t h e r  i n s t i  

f i s c a l  or o t h e r  i n c e n t i v e s  a r e  i n t r o d u c e d  t o  indu  

change wi l l  be s l o w .  



l a b l c  13--Support  p r i c e s  For s t a p l e  c raps  and l i v e s t o c k  p r o d u c t s ,  West A s i d  and N o r t h  A f r i c a  

C n i ~ r l t r y  Wheat Bar ley K i  c e  Maize  G r o i ~ n d n u t s  F'u 1 ses Sheep Chic.;\:n C a t t l e  M i l k  
------ - -- 

Afghani  s t a n  105 . . .  ... ... ... . . .  .. . . .. a * .  ... 
C y p r t ~ s  ti 230 . . .  , . .  . . .  .,, . . .  . . .  ... ... 

S 178 194 ... 122 ... . . .  ... . . .  ... ... 
Egypt  12 1 112  121 160 1'3 / . . .  . . .  2,171 ... 493 

1 r a n  469 . . .  . . *  . . .  . .  - * * ,  . a  * . .. ... ,,, 
Jordan 223 . . .  . w e  . . .  ,. . ... . . .  . . f  . . .  . s .  

Morocco 232 166 30 2 166 ... . . *  ... . + .  . . -  306 
S u d a n  298 . " .  ... ... 235 @ .  . . .  ... . . .  . . *  

S y r i a  H 351 . + .  .., . . .  .. a . . .  ... ... . . *  . . .  
S 313 209 . ' -  . . .  1,337 407 6,114 a s .  ... 438 

r u n i s i a  H 222 ... ... ... .. . .  . . .  ... ... . ' *  
S 202 162 . . .  . . .  . . *  . . .  a s .  . . .  . . .  . . .  

Turkey H 166 . . .  . . . . . .  + .  . . . . * .  . .. ... ... 
S 147 9 8 64 4 225 523 ... .. . , . .  1,699 ... 

C3 

Camparators W 

1Jni t e d  S t a t e s  130 96 179 100 606 . . -  ... ... ... 288 
Canada 141 89 ,.. ... ... . . .  ,.. .., 1 , 1 7 8  293 
Thai  1 and . . .  ,.. 143 108 ... ... ... * . .  . a .  . a .  

New Zea land ... 1 ,167  178 
I n d i a  ... . . .  ... a * .  

-- 
o n  A g r i c u l t u r a l  Suppor t  P r i c e s ,  1973-82," 

Notes :  Wheat 







sion s t a f f  t o  achieve fas t e r  adoption of technology by farmers. In 
f a c t ,  extension workers may have l i t t l e  of in t e res t  t o  of fer  t o  farmers 
because research i s  not producing much, 

A commonly used t e s t  of the 
research i s  t o  examine the congruen 
bers devoted t o  a  specif ic  commodity as a  proportion of 
of a11 commodities. Data on resea 
country l  eve1 are qui te  1  imi ted,  b u t  comparisons 
s c i e n t i s t s  with the to ta l  value 
reasonably good f i t  for  cereals 
cotton, vegetables, and f r i i i t ,  as well as f o r  t 
whole. However, research on l  ive 
tures ,  range, and fodder crops seem t o  
re1 ation t o  the value of 1  ivestock products--es 
Forestry research also seems t o  receive poor su 
Turkey, and Tunisia. 

I t  i s  important t o  note tha t  t h i s  ana 
in re la t ion  t o  the value of commodities 
fo r  f r u i t s ,  vegetables, industrial  cro 
high ra in fa l l  areas, and fo r  animal p r  
the basis of commodity contribution t o  
cropped might give a  d i f ferent  r e su l t  
s c i e n t i s t s  t o  commodities are compare 
research on cereals  appears t o  be seriously 
about 25 percent of to ta l  s c i e n t i f i c  res  
appear t o  be r e l a t ive ly  bet ter  
t ional importance. I t  can be i 
up1 and pl ateau, 1 ow rai  nfall  , and mountainous are 
insuff ic ient  research support, since the f i r s t  two 
cereal producing and grazing areas, and l i v e s t  
important ferms of land use in the mountains. 

Thus, i f  the data are  reasonabl 
sized tha t  research in West Asia/No 
compared with most other developing 
expenditure on agricul ture ,  the shar 
and the d is t r ibut ion  of resources 
and reinforcement. Unless they a  
made more congruent with social 
seems l i t t l e  prospect of making a s i  
large food d e f i c i t s  of the region. 
lack of support f o r  agricul ture  and the s ize  of the food i 
reported by FA0 n 1985, will lead t o  a  renewed commitment t 
cul tural  sec tor .  48 

~ ~ F A O ,  Sta te  o f  Food and Aqricul ture ,  1985. 



3.  THE TASK AHEAD: POLICY ISSUES ON CER 
REDUCTION I N  RAINFED AGRICULTURE AND THE 

ROLE OF HIGH-ELEVATION AREAS 

It will be seen from this analysis th 
growth in WANA has not been negligible, the co 
cal change has not been nearly sufficient t r ,  e 
match consumption. Nor is the outlook promisi 
production of zbout 5 percent would be requir 
demand for food by the year 2000, holding imports 
in the world has been able to sustain such a grow 
far long, especially where (as in WANA) new land and wa 
for "horizontal expansion" are critically short, and alm 
burden far increasing output has to rest on increa 
ping intensities. 

Given strong government support, agricultural gro 
be accelerated, but it is doubtful if it can be doubl 
most countries of the region will have to face the re 
food imports, atte~pting to hold their import bills 
1 eve1 s by designing agricui tural strategies 
cornparati ve advantages ecol ogically and techno1 ogic 
substitution. This may mean shifting emphasis from 
priorities to others more in line with future domestic d 
developing opportunities for intraregional trade withi 
demand projections suggest that this applie 
output o f  feedgrains, fodders, range grazings 
as deciduous fruits and forest products: a s 
high-elevation areas have a particular vocatian. 

WHEAT PRODUCTION I N  UPLAND AREAS 

Although Turkey, with more than 4.4  million hectares of wi 
bread wheat and 850,000 hectares of winter durum wheat, has the lar 
area of wheat grown at higher altitudes in the region, there are 
significant cold areas in Afghani stan, Pakistan, Algeria, Syria, I 
Iraq, Lebanon, and Morocco. The International Center 
Wheat Improvement (C IMMYT)  has classified wheat-producin 
c~untries of the region representing about two-thirds 
wheat area.39 Of this, approximately 33 percent is win 

39~entro Internacional de Mejoramicnto de Maiz y T 
t i  onal  Maize and Wheat Improvement Center) ,  Wheat Produc 
Develo~ins Countries (Mexico City: CIMMYT,  1985). 



durum wheat, 3 percent  i s  f a c u l t a t i v e  wheat (win te r - sp r ing  c r o s s e s ) ,  
and another  15 percent  i s  sp r ing  wheat (bread and durum) with cold  
t o l e r a n c e .  The l a t t e r  i s  mostly recorded in  t h e  Maghreb c o u n t r i e s  and 
S y r i a .  A high propor t ion  of t h e  a rea  t h a t  s u f f e r s  seve re  w i n t e r s  i s  
a1 so s u b j e c t  t o  f requent  moisture s t r e s s .  The c l a s s i f i c a t i o n  system 
used by CIMMYT does not  inc lude  I r an ,  which according t o  Dalrymple has 
a  ma jo r i ty  of  i t s  r i g a t e d  wheat a r e a  of  2.3 m i l l i o n  h e c t a r e s  sown 
with w i n t e r  wheats.  86 When I ran  i s  included,  more than 50 percent  o f  
t h e  wheat a r e a  in  the region i s  loca ted  in h igher  a l t i t u d e  zones.  

This  p r e s e n t s  a  chal lenge  t o  wheat breeders  and 
because t h e  propor t ion  sown t o  HYVs i s  g e n e r a l l y  lower i n  wi 
f a c u l t a t i v e  wheats than in  spr ing  wheats. Taking T 
i t s  wheat r evo lu t ion  took p a r t  in  t h r e e  s t a g e s ;  an 
r ap id  a r e a  expansion through mechanization with 11 
y i e l d s ;  t h e  in t roduc t ion  of  Mexi can semidwarf whe 
mild w i n t e r s ,  which approximately doubled y i e l d s  i  
t h e  sp r ing  wheat a r e a ;  and a t h i r d  phase of improve 
t h e  h igher  e l e v a t i o n  zone t o  cont ro l  weeds and s t o r e  m 
f a l low y e a r ,  with changes in  p i f n t i n g  and f e r t i l i z e r  
h e r b i c i d e  use i n  t h e  crop yea r .  Some i  mproved va r  i  e t  i  
hard iness  have been introduced,  but they have been ado 
only about 25 percent  of  t h e  v a s t  win te r  wheat a r e a  co 
es t imated  80 percent  o f  t h e  sp r ing  wheat a r e a .  The s i t u a t  
por ted  t o  be about t h e  same in  o t h e r  win te r  wh55t a r e a s  of  
and i n  t h e  analogous winter  wheat zone of China. 

In reviewing t h e  progress  of production growth in  t h e  region ,  i t  
i s  c l e a r  t h a t  y i e l d s  o f  wheat have g e n e r a l l y  r i s e n  more s lowly in  
r ecen t  y e a r s  in  most of WANA (Figures 2 and 3 ) .  From 1977 t o  1984, 
they have been almost s t a t i c  o r  dec l ined  s l i g h t l y  in  Afghanistan, 
Al g e r i  a ,  Cyprus, Lebanon, I r a n ,  I r a q ,  Jordan,  Morocco, S y r i a ,  the  
Sudan, Tun i s i a ,  and t h e  Yemen Arab Republic. Only in  Egypt, Pakis tan ,  
and e s p e c i a I ? y  Saudi A r a b i a  ( coun t r i es  where m o s t  g f  t h e  wheat i s  i r r i -  
ga ted)  has t h e r e  been a cont inuing upward t r e n d  (see Figure 4 ) .  In 
t h i s  r e s p e c t  Table 10, which mainly r e f l e c t s  growth i n  the 197Gs, may 
g ive  an ove r ly  o p t i m i s t i c  p i c t u r e *  

4 0 ~ a i  rymple, Develooment and Soread o f  Hiqh-Yieldinq Wheat 
V a r i e t i e s .  

4 1 ~ a ?  dor  Hanson, Norman Borl aug , and G1 enn Anderscjn, Turkey's 
Wheat Revolution (Mexico: Centro In ternacional  de Mejoramiento de Maiz 
y Trigo,  1982). 

428ruce 5 tone e t  a1 . , "Agro-Ecol ogica l  Zones f o r  Wheat Production 
in C h i n a ,  " I n t e r n a t i o n a l  Food Pol icy  Research !ns t i  t u t e ,  Washington, 
D.C., 1985. 





A r e c e n t  r e p o r t  note  
cen t  per  y e a r  i n  Afghanistan and by 2.0 percent  in  I ran  betwe 
and 1984 with approximate 
yie7d remaineq,, s t a t i c  in  t h e  former and a c t u a l l y  decl ined by 
cen t  in  Iran.*5 ( I r a n  i  
Afghanistan i s  t h e  t h i r d  
around a  low 50,000 tons  
m i l l i o n  tons  in I r a n .  W 
I r an?  

These paradoxes a r e  
i s  d i s t u r b i n g  in view of t h e  dominance o f  wheat i n  t h e  d i e t ,  
use,  and in p o l i t i c a l  and research  p r i o r i t i e s .  In t h i s  l i g  
might ask i f  t h e  wheat ' 
what a r e  t h e  causes and 
suggested:  

1. Re1 a t  ive  p r i c e s  between wheat and inpu t s  a r e  out  o f  1 i 
producers do not  have s u f f i c i e n t  incen t ives  t o  inc rease  
This  might account f o r  both t h e  slow o r  n e g l i g i b l e  growth o f  
t h e  d e c l i n e  in a rea  in 
pa r i sons  of growth r a t e s  with p r i c e s  and b e n e f i t - c o s t  r a t i o  
d i f f e r e n t  c o u n t r i e s  might be r evea l ing .  

2 .  Winter wheat and durum v a r i e t i e s  a r e  n o t  as responsi  
inpu t s  a s  sp r ing  bread wheats, Because t h e  l a t t e r  r ep resen t  only 
a  t h i r d  of  the ra in fed  wheat a r e a ,  higher  p r i o r i t y  should be g i  
breeding work on win te r  bread wheats and sp r ing  and win te r  
Raising t h e  y i e l d  p la t eau ,  t h u s ,  could avoid the need t o  us 
mechanisms as  an i n c e n t i v e .  

3, More a t t e n t i o n  
and p lan t ing  p r a c t i c e s  a  
i s  cons ide rab le  scape f o  
but i n  y i e l d  of  sp r ing  b 
t i v e l y  high. Moreover, sp 
a t t e n t i o n  from breeders  %ha 
s i z e  o f  t h e  gaps between 
t r i a l s  conducted by t h e  In 
in  the Dry Areas (ICARDA) 
f o r  success  of t h e  Turkish 
uted t o  t h e  emphasis p lac  
t h a t  t imely  seeding,  herb 
ba r l ey  y i e l d s  t h r e e f o l d  in 
o u t  5YVs. s,ithough interannual  and i n t e r s i t e  v a r i a b i l i t y  was very 

43~nited Nations,  Ec 
P a c i f i c ,  "Review o f  Progr 
ture i n  t h e  ESCAP Region," 
37 (June 1986). 



Never the less ,  experimental work c i t e d  from S y r i a ,  Turkey, A1 g e r i  a ,  and 
Jordan shows t h a t  many i ssues  remain con t rover s i  a1 , espec ia l  l y  those  
concerned with t h e  economic value of fa l lowing.  Many complexi t ies  of  
t h e  i n t e r a c t i o n s  between v a r i e t y ,  c u l t u r a l  prac t . ices ,  and input  use 
a l s o  remain t o  be c l a r i f i e d .  I t  may a l s o  be quest ioned why y i e l d s  have 
not  r i s e n  f a s t e r  in  c o u n t r i e s  such as  I r an ,  I r aq ,  and Afghanistan,  
where a  cons ide rab le  proport ion of t h e  wheat i s  i r r i g a t e d .  

4 .  Weaknesses in  government s e r v i c e s ,  i n  some cases  in  research  
but e s p e c i a l l y  in  ex tens ion ,  a r e  a  main reason f o r  farmers not  achiev-  
ing p o t e n t i a l l y  h igher  wheat y i e l d s .  I t  i s  c l e a r  from r e p o r t s  by 
ICARDA on S y r i a ,  El Hurani and Barghouti on Jordan,  and Mann on Turkey 
t h a t  f a r  ers  in  some c o u n t r i e s  have b e t t e r  access  t o  new knowledge than 
o t h e r s , 4 y  but even when information i s  a v a i l a b l e ,  adoption of t h e  
va r ious  components of t h e  recommended package of p r a c t i c e s  i s  uneven. 
The more a  p r a c t i c e  d e p a r t s  from farmers '  normal exper ience ,  appears  
r i s k y ,  or c o n f l i c t s  with a  perceived e x i s t i n g  good, the  l e s s  l i k e l y  i t  
i s  t o  be widely accepted.  Common examples a r e  t h e  r e luc tance  t o  adopt 
e a r l y  f a l low t i l l a g e  o r  t o  use he rb ic ides  t o  con t ro l  weeds i n  t h e  
c rop ,  because weeds produce fodder a t  no perceived c o s t ,  which i s  o f  
economic value t o  t h e  farmer.  Yet, i n  Jordan,  use of  he rb ic ides  gave 
the  h ighes t  bene t - c o s t  r a t i o  in  t e r n s  of increased  crop y i e l d s  of s i x  
i npu t s  surveyed. $5 

Despite  evidence t h a t  rates of adoption of a  new pr 
higher  where a v i s i b l e  e f f e c t  can be demonstrated and f 
e a s i l y  e s t i m a t e  the  f i n a n c i a l  b e n e f i t s ,  the  use of improved v a r i e  
h e r b i c i d e s ,  and f e r t i l i z e r  ( a l l  of which have high v i s i b i l i t y )  h a  
progressed r a p i d l y .  Among poss ib le  reasons are underin 
a g r i c u l t u r a l  s e r v i c e s  by governments, e l  i t i s t  a t t i t u d e s  o f  
toward extens ion  s t a f f ,  and inadequate t r a i n i n g  of ex tens i  
understanding the a t t i t u d e s  and motivat ions of  farmers an 
l  i e s .  Si nce improved techno1 ogy b e n e f i t s  no one a s  l ong  
being used, s c i e n t i s t s  should devote more time t o  exarnin 

4 4 ~ n t e r n a t i  
Cerea: Improvement Proqram Annual Report (ICARDA-112 E N )  - 
Syr-ia: ICARDA, 1986),  "Barley Improvement," p .  8, and "High E 
Cereal Resaarch Program," p .  160; Shawki Barqhouti ,  "The Role ~f 
c u l t u r a l  Cooperat ives i n  Introducing New Technology in  Wheat Pr 
t i  on" ; M. Hai tham El Hurani , " J o r d a n i a ~  Farmers' Percept ions  
Improved Wheat Technology"; and Charles  K .  Mann, "Lagging Adoptio 
an Element of  a  
Turkey," a l l  in  
North A f r i c a ,  ed 
Ford Foundation, 1980).  

4 5 ~ a r g h o u t i ,  "Role of Agr icu l tu ra l  Cooperatives" ; and E l  Hurani , 
"Jordanian Farmers' Pe rcep t ions . "  



f a c t o r s  t h a t  may l i e  a t  t h e  r o o t  of t h e  r e l u c t a n c e  of  producers  t o  make 
more e f f e c t i v e  use of r e s u l t s .  

5. National average wheat y i e l d s  a r e  d i l u t e d  by extending wheat 
c u l t i v a t i o n  t o  i n c r e a s i n g l y  marginal a r e a s .  Even though a r e a  expansion 
has slowed down s i n c e  t h e  1960s, the e f f e c t s  o f  the  p a s t  w i l l  con t inue  
t o  be r e f l e c t e d  i n  lower average y i e l d s  and h igher  y i e l d  v a r i a b i l i t y ,  
un les s  there i s  a  more d r a s t i c  r e a l l o c a t i o n  of  wheat a r e a  t o  o t h e r  uses 
with comparative eco log ica l  and economic advantage. 

THE ROLE OF BARLEY IN DIFFICULT ENVIRONMENTS 

Despi te  t h e  r e l a t i v e l y  r e s t r i c t e d  cropping range and t h e  dominance 
of win te r  c e r e a l s  throughout most of t h e  r a i n f e d  a r e a s  o f  West A s i a  and 
North A f r i c a ,  t h e r e  a r e  cons ide rab le  d i f f e r e n c e s  i n  annual average 
r a i n f a l l  and i t s  d i s t r i b u t i o n ,  which, t o g e t h e r  with win te r  tempera- 
t u r e s ,  determine t h e  p o t e ~ t i a l  f o r  c rop  and ruminant l i v e s t o c k  produc- 
t i o n .  T h i s  p o t e n t i a l  a l s o  s e t s  boundaries t o  t h e  type  of  technologica l  
improvement t h a t  i s  a p p r o p r i a t e ,  t o  the  Gse of H Y V s ,  and t o  t h e  econo- 
mic use of purchased i n p u t s .  

The genera l  assumption concerning ba r l ey  i s  t h a t  i t  i s  b 
s u i t e d  than wheat t o  t h e  e c o l o g i c a l l y  dry a r e a s  of  t h e  reg ion  ( 
with l e s s  than 300 mi l l ime te r s  of annual r a i n f a l l )  and mild win 
Khaldi s t a t e s  t h  ba r l ey  c u l t i v a t i o n  could be expanded by se 
m i l l i o n  h e c t a r e s .  8k While t i s  assumption seems q u i t e  doubtful  
t h e  FA0 d a t a  c i t e d  e a r l  i e r , 4 9  wheat and ba r l ey  do have d i s t i n c  
p a r a t i v e  advantages t h a t  could be exp lo i t ed  by s h ' f t s  i n  t h e i  
d i s t r i b u t i o n .  

This  i s  not immediately apparent  in  comparing t h e i r  n a t i o  
age y i e l d s  because i n  most WANA c o u n t r i e s  y i e l d  
However, where d i saggre  t e d  d a t a  a r e  avai 
Baluchis tan ,  and Tunisia ,#$ i t  i s  c l e a r  t h a t  t h i  
g e n e r a l l y  r e l e g a t e d  t o  a r e a s  of poorer  s o i l s  a  
f a l l ,  where i n c e n t i v e s  t o  use inpu t s  a r e  low. 
1 ack o f  improved s t r e s s - to ' l  e r a n t  bar1 ey var i  
probably account f o r  t h e  e r r a t i c  performance o f  ba r l ey  a r e a  a  

4 6 ~ h a l d i ,  Evolvinq Food Gaps in  t h e  Middle E 

4 7 ~ ~ 0 ,  World Soi l  Resources Reports.  

4 8 ~ 1  -Sherbini  , "Short- term Possi b i l  i  t i e s  f o r  Inc reas ing  Food Pro- 
duc t ion" ;  Rees e t  a l . ,  Dryland Arable Farminq System o f  Upland 
Baf uch i s t an ;  I n t e r n a t i o n a l  Center f o r  Agr icu l tu ra l  Research i n  the Dry 
Areas and Republic of  Tun i s i a ,  Minis t ry  of  Agr icu l tu re ,  Cereal Improve- 
nent  in  D r y  Areas: A Report on t h e  Tunis ia  Cooperative Cereal I m ~ r o v e -  
ment  P r o j e c t  (1980-851 (A1 eppo:  ICARDA, 19863, 



over time shown in Table 10. This is strikingly demonstrated by the 
contrasting growth patterns of wheat and barley in Figure 4. Wheat in 
the countries shown there is mainly irrigated, barley mainly rainfed 
under high mcistdre stress. Evidence from the Tunisian cereal improve- 
ment project and I C A R D A ' s  work in Syria nevertheless shows that sub- 
stantial barley yield increases are possible even in the lower rainfall 
zones unsuited to wheat. 

Most barley-improvement work has been undertaken in drier but 
milder areas; a question that merits further study is what role this 
c ~ o p  might play in drier areas at higher elevations. Most traditional 
Mediterranean barley varieties have 1 imi ted cold tolerance, while Euro- 
pean winter barleys pr~bably mature too slowly to avoid early summer 
drought during grain formation. Improved winter-hardy bread and durum 
wheats have had to be developed for the high-altitude zones; the same 
may have to be done for barley. 

These ecological restraints have to be taken into a 
examining th potential for shifting land use more toward 
feed~jrains.~~ Moreover, it is important to recognize t h  
marginality is not necessarily synonymous with economic m 
If prices are skewed in favor o f  a specific commodity, i t  
grow it ever! in areas where it does not yield as we1 1 as 
natives. This could well be the case when the price or m 
ture favors wheat rather than barley or animal products. 

A further reflection o f  the wheat psychology in the r 
relative weakness of research directed to the improveme 
yield, despite the fact that barley i s  generally grown 
ficul t environments than wheat, with higher yield variab 
North Africa, local barley cultivars have weak but plentl 
thus they tend to lodge easily when nitrogen is applied, esp 
years o f  adequate precipitation, This creates a dilemma whe 
to trying to increase grain yields by raising nitrogen 
straw is prized for feed as well as grain. This is also repor 
a constraint on wider use of HYVs of wheat in some areas o 
but whereas there is an extensive choice of potentially 
wheat varieties, this is not yet the case with barley. 

It is fmportant to redress this imbalance, because at th 
t h e  technical bias in favor of wheat compounds the price d 
against barley. A step toward rationalizing this situati~n wo 
careful characterization of the environments most suited to culti 
of the two  crops in the region and the identification of the 
strai nts presently holding back adoption of existing techno1 o 

4 9 ~ h e  annual Medicago species developed in the mild areas of the 
Mediterranean for improved pastures in rotation with cereals also lack 
cold tolerance, and alternative species have to be found for higher 
elevations . 



each, as a basis for designing appropriate research and extensio 
ages. It would also be worthwhile .I: 
price or fertilizer subsidy policies 
production in the areas to which i 
changes or subsidies on inputs in th 
where opportunities for area expansion 
effect in generating additional supply. 

Another approach worth pursuing 
integration. This would involve grazin 
it for grain, and either growing a fodder legume such 
succeeding year or summer fa1 lowing and grazing the v 
This does not necessarily imply maintaining sheep on 
year-round; grazing rental agreements 
are not uncommon. 

The value of a clean fallow versus a fodder crop or 
is an issue that remains in doubt.50 
of the additional grain resulting fro 
through clean fallowing, versus the f 
costs of th tillage, are inconclusi 
specificity.gl Much depends on the 
distribution, the moisture-retaining ca 
fertilizer use and its cost, and the re1 
alternatives such as grain legumes, fodders, an 

One advantage of usjng barley as the bas 
livestock system is that the driving factor 
be the value of the 1 ivestock products. 
expected to rise more rap 
nutrition is the basic r 
this imp1 icitly provides 
cially if governments are 
in the case of prices for animal products. 

50~he author address 
years ago (Peter Orarn, 
Mediterranean Aqricul ture 
FAO, 19561).  

Sl~iero Bronzi , "Agro-cl imatological Constrai 
Dryland Production Techno 
Carl Gotsch (Cairo: Food Research I n s t i t u t e ,  Sta 
the Ford Foundation, 1980 
of a Package of Practices." 



THE POTENTIAL FOR DIVERSIFICATION OF RAINFED AGRICULTURE: 
GRAIN LEGUMES, FODDERS, OR LIVESTOCK 

Despite the  l imited opportuni t ies  fo r  extending c  
a reas ,  and the  problems of ra i s ing  y ie ld  per hectare 
s i b l e  t o  increase income and output from the  land by p r  
un i t  of area and per un i t  of time through reducing the  f a  
switching t o  higher value en te rpr i ses .  

Where r a i n f a l l  and temperature condit ions a re  favora 
more than 400 mill imeters of ra in  and no severe f r o s t  haza 
such as cot ton,  beets ,  potatoes,  vegetables, and me 
deciduous f r u i t s ,  c i t r u s ,  vines,  and o l ives  can be grown. 
t a r y  i r r i g a t i o n  i s  not uncommon. Such conditions may e x i s t  
lowlands, f o o t h i l l  areas u p  t o  650 meters, and c lose  
t a i n  a reas .  Studies of cropping systems in Syria s  
ce rea l s  represent  l e s s  than 40 percent of land use in such a 
28 percent in summer crops (cotton,  beets ,  tobacco),  13 
crops,  9 percent in grain legumes, and only If percent i  
extensive farm survey in Southwestern Greece, s t r a t i f i e d  
showed a  comparable d i s t r i bu t ion  of en te rpr i ses  (Table 1 
of value, t he  other  crops and 1 ivestock may be worth 
the  cerea l s  in  mixed systems, and desp i te  problems of sma 
and fragmentation, farmers a re  often progressive. 

Even though the  s i t ua t ion  in these areas i s  d i f f e r e n t  
as  well as  ecological ly  from t h a t  of the  d r i e r  and colder 
as  Anatolia,  and many of the en te rpr i ses  mentioned here a re  
scope of t h i s  paper, i t  i s  possible t h a t  they could contr i  
economy of the  higher elevation and semiarid marginal a r  
market l igkages,  off-season employment opportuni t ies ,  and s 
t ion  of l ives tock movement so as  t o  encourage rear ing in  
range areas and fa t ten ing  on s e t t l e d  farms "downstream." 

A b e t t e r  understanding of the  importance of these ar 
economy, production po ten t ia l ,  and the  s t ruc turc l  or other  c 
t o  real  i za t ion  of potenti  a1 on a country-by-country basi s--wou 
valuable contribution t o  assessing the overall  capacity of agri  
i n  the  region t o  meet future  demands on i t s  resources,  t o  dev 
p o s s i b i l i t i e s  f o r  intraregional  t rade ,  and t o  determine r e sea r  
i t i e s ,  

5 2 ~ n t e r n a t i o n a l  Center f o r  Agricul tu ra l  Research in the  Dry 
Research Hiqhliqhts f o r  1985 (Aleppo: ICARDA, 1985), "Measurin 
Productivi ty i n  On-Farm Grazing T r i a l s , "  p .  58, and "Fros t  Tole 
Annual Medics," p. 6 3 .  

S 3 ~ o o d  and Agriculture Organization o f  the  United Nations and 
United Nat ions  Special Fund, Ecsnrmic Survey  of the  Western Pelopon- 
nesus, Greece, vo7 s .  2 and 5 (8GRE General Report j, 1965, 
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Table 15--Land use in Mediterranean zones with higher ra 

Land Use Northwest Syr i a 

Cereal s 
Wheat 
Barl ejt 

Total 
Grain legumes and other winter 

annual  s 
Summer crops 

I r r iga ted  (cot ton,  beets,  e t c . )  

Rainfed 
Fodder crops n . a .  
Perenni a1 crops ( f r u i t ,  vines,  

0 7  i ves) 1 3 +  1 
Fal 1 ow 10.7  
Share of income 

Crops 
Livestock 

(A9 eppo: ICARDA, 1986), on wheat-b 
production pract ices  in Northwest Sy 
Greece are  from Food and Agricul t u  

Notes: n.a.  means not avai lable .  
Data from Syria show tha t  a b o u t  26 per 
income comes from nonfarm a c t i v i t i e s .  

stock on farms surveyed in mountain areas was 49 
t o t a l  farm income, i n  f oo th i l l  areas i t  was 

annilall y .  



Nevertheless, the bulk of agricultural land in the region lies 
either in the high elevation areas (1,000 meters or more) with cold 
winters and s h ~ r t  growing seasons, of which the largest area is in West 
Asia, 9 in the semiarid steppe lands of the Mediterranean climatic 
zone with milder winters, which predominates in North Africa. Both 
subregions share a comnon problem in the limited range of enterprises 
the environment will permit. The upland areas have a somewhat less 
variable rainfall pattern, based on comparisons of yield variabil i ty 
between West Asia and North Africa, but both have a land-use pattern 
that is dominated by fall-sown cereals in the arable areas and by 
grazing of semimigratory small ruminants beyond the margins of cultiva- 
tion. 

The main alternatives to cereals appear to be grain legumes, 
annual oilseeds such as sunflowers or sesame, or fodders. Another 
possibility would be to reduce the arable area below its present and 
oftzn risky limits and substitute improved pasture. Recent statistics 
do seem to indicate some retrenchment of harvested area under cereals, 
but what is being substituted is not clear. It might simply be that 
more land i s  being fallowed each year, rather tnan less. 

Assuming that grain legumes could become competitive with cereals 
at current relative prices and yields, rising demand and increasing 
inports into high-income countries of the region appear to create 
promising opportunities for intraregional trade with others--perhaps 
with Turkey, Syria, Morocco, and Tunisia, which are grain legume ex- 
porters. WANA is in a strong trading position with regard to pulses, 
since the species cultivated there, mainly chickpeas, lentils, and 
Y i c i a  faba, are not grown extensively elsewhere, except in Ethiopia, 
and in South Asia, which is a deficit area. 

The directive given to ICARDA to work on grain legumes seems to be 
j u s t i f i e d  in view o f  their relatively low current productivity and good 
economic potential, especially if they can be grown in rotation with 
cereals as an alternative to fallow without undtily depressing cereal 
yields. Conflicts of opinion and even o f  empi ical evidence on this 
possibility are by no means of recent origin, S4 bct t h e  criterion 
should be the return from the whole system, not just the cereal y i e l d .  
A continuous cropping pattern should increase employment over the 
cycle, although in some parts of t he  region rising labor costs are now 
leading to pressures for mechanized harvesting of grain legumes, espe- 
cially lentils. 

The prospects for annual oilseeds are not SO good: although a 
number of countries o f  the region are importers, there is a high degree 
of substitutability and cross-elasticity of price and demand among 
these products. Not only are by-products such as cottonseed o i l  

54~ronzi, "Agro-cl imatol og i  c a i  Constraints, " and Peter Oram, "Pas- 
tures and Fodder Cro?s in Rotations in Mediterranean Agricut ture. " 



Subst i tu t ion of cerea ls  by other crops becomes incre  
f i c u l t  where cold and drought cons t ra in t s  combine, as  in Ba? 

For the more extreme cl imat ic  zones, the  close 
cereal and l ivestock production o f f e r s  the  best hope s 
future food needs b u t  based on a more systematic associ 
and animals than has been t he  case in the  past .  Barley-s 
w i t h  t he  animals grazing the barley a t  appropriate pe i i  
phenological cycf e ,  as well as u s ing  the  fallow and the  wee 
5eem promising, b u t  they are  more prevalent in the  Fe r t i l  

of North Africa.  

Why t h e  experimental approaches t o  t 
resources have dif-fered so  much between t 
never been c lea r ,  b u t  the use a f  

5 5 ~ ~ ~ ~ ~ ~ ,  Research Hiqhf i q h t s  for 1385.  



soci  a1 and psychologf cal  than t echn ica l  o r  economic. 57 Nevert hel e s s ,  
some e s t i m a t e s  of t h e  p o t e n t i a l  f o r  s u b s t i t u t i n g  g r a i i n g  s y s t e n s  o r  
fodder  legumes f o r  f a l low ir: t h e  milder  a r e a s  o f  West Asia and North 
A f r i c a ,  i n d i c a t e  a l a r g e  p o t e n t i a l  f o r  r a i s i n g  ce rea l  y i e l d s  and5Jive- 
s tock-ca r ry ing  c a p a c i t y  i f  t h e s e  methods could be widely adopted. An 
ECWA s tudy s t a t e s  t h a t  s u b s t a n t i a l  b e n e f i t s  could accrue t o  zdopt ioc  o f  
a wheat-vetch r o t a t i o n ,  ich around 2 m i l l i o n  h e c t a r e s  i s  s a i d  t o  
be s u i t e d  in  Syr i a  and I r aq .  f o r  Both t h e  land c a p a b i l i t y  e s t i m a t e s  and 
t h e  economics of growing fodders versus o t h e r  p o s s i b l e  s u b s t i t u t e s  f o r  
f a l low need t o  be c a r e f u l l y  evalua ted ,  b u t  t h e r e  i s  c l e a r l y  a l a t e n t  
potent  i a l await ing development. 60 

Incorpora t ing  legume spec ies  f o r  l i v e s t o c k  use i n t o  farming 
systems in  t h e  cold upland a r e a s  i s  a d i f f e r e n t  s i t u a t i o n ,  however, 
because most annuals  do not have s u f f i c i e n t  cold t o l e r a n c e  (al though 
t h e r e  may be except ions  among Vici a and Medicago s p e c i e s ) .  Pe renn ia l s  
such a s  Medicago s a t i v a  and Onobrychis v i c i a f o l  i a  have t h e r e f o r e  been 
used i n  r o t a t i o n  with c e r e a l s  in  Turkey and Spain. The e x t e n t  t a  which 
t h e s e  have become accepted in  normal farming p r a c t i c e  i s  not  well 
documented: i t  may be t h a t  ord inary  farmers a r e  r e l u c t a n t  t o  lock  up 
much o f  t h e i r  land in  a four-year  legume cyc le ,  which a l s o  impl ies  
animals on t h e  farm i f  i t s  p o t e n t i a l  i s  t o  be f u l l y  u t i l i z e d .  

The s i z e  o f  t h e  p o t e n t i a l  economic problems c r e a t e d  by r i s i n g  
demand f o r  animal products ,  e spec ia l  1y f o r  c o u n t r i e s  without  1 arge  oi 1 
r e sources ,  i n d i c a t e s  t h a t  high p r i o r i t y  should be given t o  developing 
t h e  domestic l i v e s t o c k  s e c t o r ,  Past  experience in  A u s t r a l i a  shows t h a t  
t h i s  i s  an a rea  where s t rong government support  f o r  r e sea rch  and f o r  

5 7 ~ e c e n t  ICARDA s t u d i e s  on graz ing  Medicago s p e c i e s  in  S y r i a  show 
a s t r i k i n g  improvement in  milk y i e l d s  of sheep, which may change Qhe 
p resen t  b i a s  -in f avor  of  annual fodder  legumes (ICARDA, Research Hiqh- 
l i q h t s  f o r  1985). 

5 8 ~ .  M. Leeuwri k ,  "The Relevance of  the Cereal -Pas tu re  Rotat ion i n  
t h e  Middle East and t h e  North African Region," i n  Proceedinqs o f  t h e  
Th i rd  Regional Wheat Workshop (Mexico: CIMMYT, 1975); and D. Wynne 
Thorne and Marlowe D .  Thorne, S o i l ,  Water, and Crop Prcduct ion [West- 
p o r t ,  Conn.: A V I  Publ ish ing ,  1979), Table 14.6,  p ,  211. 

5 9 ~ n i  t e d  Nations,  Economic Commission f o r  West Asia (ECWA) , 
Short-Term Possi bi 7 i  t i e s  f o r  Increas i  nq Food Production i n  Se lec ted  
Countr ies  o f  the ECWA Reqion, Sub. Prog. 3 (Amman, Jordan:  ECW4, 
1977) .  

60pe te r  Oram, "Crop Production Systems in  t h e  Arid and Semi-Arid 
Warm Temperate and Mediterranean Zones, " i n  Soi 1 ,  Water and Crop Pro- 
d u c t i o n ,  ed, 5. Wynne Thorne and Marlowe D. J. Thorne {Westport, Conn.: 
AVI Publ ish ing ,  1979).  



t h e  establishment of advisory se rv ices  has r e a l l y  a id  o f f ,  especial  
when l inked t o  improved t ranspor t  and marketing. 61) 

Economical i y ,  1 ives to  
output  in  1980, t he  
Latin America, and no 
t he  range l i ve s tock  
Asia and North Afri 
Yet, these nomadi 
at tempts t o  convert them t o  sedentary l i f e  have of ten f a i l e d .  R 

hedge aga ins t  c l  
pos i t i on ,  but t he i  
does n o t  lend i t s e  
ing ways of in tegra t ing  output with the potent ia l  of the  a rab le  
f o r  grazlng and f 
duction has I o n  
socia l  s c i e n t i s  
up1 and and 7 ower-rai nf 
producing fodders and 
f o r  maintaining breedi 
range of a1 t e r n a t i v e  crops.  

system, and cooperat ives working with crop 
develop approaches t o  
g i c a l  and socia l  pa t te rns  shows promise o f  s 
t o  improving marginal land unsuited t o  c u l t i  
t o  increase  ewe-carrying capaci ty  in conjuncti 
derived from cu l t i va t ed  land i s  another i n t e r e s  

l o t s .  

In any case,  t he  
managing l ives tock  thr 
degradation of natural  
be exp lo i ted ,  The sec to r  should be viewed h o l i s t i  
pl anners in design1 ng research and development po 
present  mandate gives i t  a  r e l a t i v e l y  small r o l e  in  t h i  
t a sk ,  and perhaps t h i s  needs strengthening.  

5 1 ~ e r e k  E. Tribe ,  
The Grazing Anitnal ( L  
Socie ty ,  1977).  



SUSTAINABLE LAND USE I N  MOUNTAIN AREAS AND 'DOWNSTREAM' LINKAGES 

A l a r g e  s h a r e  sf the  region i s  mountainous, inc luding  p o r t i o n s  of 
northwest  A f r i c a ,  Lebanon, Cyprus, south and e a s t  Turkey, northwestern 
I r a n ,  nor thern  I r a q ,  most of  Afghanistan,  nor th  and western P a k i s t a  
and t h e  southwest of  t h e  Arabian Peninsula .  

Because both t h e  d i f f i c u l t i e s  and t h e  o p p o r t u n i t i e s  o f  t 
t a i n o u s  a r e a s  a r e  poorly documented and understood,  compared 
upland p l a t e a u s  such a s  Anato l ia ,  t h e  term "h igh-e leva t ion  a r e a s  
t o  be s h a r p l y  de f ined .  

The vocat ion  of t h e s e  d i s s e c t e d  mountai 
d i f f e r e n t  from t h a t  of t h e  upland p l a i n s .  
c e r e a l  c u l t u r e  i s  not  a  s u s t a i n a b l e  form of  a g r i c  
s l o p i n g  1 ands (a1 though i n  some c o u n t r i e s ,  governmen 
c e r e a l  product ion i n  mountain a r e a s  on s o c i a l  ground 
hand, f o r e s t r y ,  c o n t r o l l e d  graz ing  of ' l ives tock ,  f r  
p r o t e c t e d  s l o p e s ,  and i r r i g a t e d  vegetable  and fodder  
v a l l e y s  a r e  well s u i t e d  t o  mountainous topography. 

Despi te  t h e  p o s s i b l e  d i v e r s i t y  of prod 
a r e  g e n e r a l l y  p o v e r t y - s t r i c k e n ,  a s  t h e  Greek s t  
shows. This  poverty stems l a r g e l y  from t h e  
t i o n  of  people l i v i n g  i n  i s o l a t e d  communities 
main c e n t e r s  of  populat ion and poor communicati 
o f t e n  compounded by harsh win te r  cond i t ions  
i s  r a r e  t o  f i n d  major urban c e n t e r s  a t  high e  
c o n t i n e n t a l  c1 imates:  because t h e  populat ion I S  sc 
1 i  t t l e  pol i t i c a l  p res su re  t o  devote l a r g e  r e sources  
Nor, appa ren t ly ,  a r e  mountain environments p a r t i c u l a r l y  
p l aces  f o r  government o f f i c i a l s .  Hence, the physical  
improving a g r i c u l t u r a l  product ion may be compounded by 
a d m i n i s t r a t i v e  vacuum. 

In i s o l a t e d  communities, o f t e n  c u t  o f f  
snow, a  cons ide rab le  degree of b a s i c  s e l f - s u f f i c i e n  
a1 though t h i s  may be augmented by t r a d i n g  vege tab les ,  
s t o c k  products  f o r  g r a i n  and pu l ses  a t  ur 
a r e  a c c e s s i b l e  and by appropr i a t e  s t o r a g e  
o f  product ion i s  p o s s i b l e  wi th in  the mount 
example, young animals r ea red  on mountain p a s t u r e s  c 
g r a i n  or i r r i g a t e d  fodders  downstream. This  i s  espec 
government i s  p ~ e p a r e d  t o  i n v e s t  in  i n f r a s t r u c t u r e  
e l e c t r i f i c a t i o n ,  and water supply)  and tz encourage 
t r a n s p o r t  s e r v i c e s  t o  ope ra t e  i n  the area s 
ment, and soc ra l  1  inkages can be e s t a b l i s h e d .  While 
ed ly  t e c h n i c a l  o p p o r t u n i t i e s  f o r  r a i s i n g  crop  and 1 
mountain a r e a s ,  the  improvement of  i n f r a s t r u  
p r e r e q u i s i t e  f o r  t e c h n i c a l  p rogress ,  Recent work by IF  
A f r i c a  shows how improved i n f r a s t r u c t u r e  au 



and productisn inpu ts ,  11 as enabling producers t o  achieve b e t t e r  
as  tf Investment in t e r r ac ing ,  t r e e  plant ing,  p r i ce s  f o r  t h e i r  produce. 

l  and consol i d a t i  on, and small - sca le  i r r i g a t i o n  in va l l  eys o r  up1 and 
basins may be e s sen t i a l  t o  the  continuing s u s t a i n a b i l i t y  of ag r i cu l tu r e  
in  mountainous regions.  

The a1 t e r n a t i v e  i s  depopulation of mountain regions;  abandonment 
of t r a d i t i o n a l  conservation works f o r  lack of labor t o  maintain them; 
increasing competition f o r  remaining 1 and between t r e e s ,  animals, and 
annual crops;  and accelera ted erosion and flooding of downstream areas .  

Land reform may a l so  be necessary. Both of t he  United Nations 
Speci a1 Fund (UNSF) regional development p ro jec t s  in mountain areas  of 
t he  western Mediterranean (Peloponnesus and Antalya) s t r e s s  the  d i f f i  - 
cul t i e s  imposed by fragmentation of holdings and disputed land t i t l e s :  
t he  Antalya p ro jec t  repor t  s t a t e s  t h a t  40 percent of t he  l a  ownership 
in t h a t  region of western Turkey was a t  i ssue  i n  t h e  1960s. E l  

Rational resource management may requ i re  subs tan t ia l  s h i f t s  in  
h i s t o r i c a l  pa t te rns  of land use imposed by i so l a t i on .  Where y i e l d s  a r e  
low and cos t s  of cu l t i va t i on  and harvest ing a r e  high, ce r ea l s  and vines 
have been cu l t i va t ed  on s teep  slopes and a t  high a l t i t u d e s  and the  
natura l  cover has been destroyed by uncontrolled free-range grazing.  
Rational i za t ion  imp? i e s  special  i za t ion  according t o  ecological  and 
economic comparative advantage. I t  may requ i re  land consolidation and 
cooperation among producers t o  achieve a more uniform cropping calendar 
before i t  can be economically viable--especia l ly  i f  providing a 
re1 i a b l e  of produce t o  an economic-sized, modern processing p lan t  
i s  t he  ob iec t ive .  As has been demonstrated in some pa r t s  of West Asia, 
farmer cooperat ives provide an addit ional  sense of s ecu r i t y ,  which 
enhances the  use o f  improved t e ~ h n o l o ~ y . 6 4  

The bas ic  object ive  should be t o  manage the resource in  such a way 
t h a t  t o t a l  income and employment from t h e  land are increased and the 
physical and social  d i s in tegra t ion  r e su l t i ng  from mismanagement and 
eros i on a r e  reversed.  

This can be achieved by expanding f o r e s t s  and managed watersheds 
~tt the  expense of unimproved rangeland a t  higher a l t i t u d e s  and by 
replacing marginal cereal  land with improved pasture and ter raced f r u i t  
orchards or v i t i c u l t u r e  on intermediate slopes.  Small-scale i r r i g a t i o n  

6 2 ~ a i s u d d i n  Ahmed and Navendra Rustagi, "Marketing and Price 
Incentives in  African and Asian Countries: A Comparison," i n  Market- 
i n q  St ra teqy and Pricing Policy,  ed. Dieter  Elz (Washington, D.C.: 
World Bank, 1987). 

6 3 ~ ~ ~ / ~ ~ ~ ~ ,  Economic Survey of t he  Western Pel ogonnesus, Greece. 

6 4 ~ a r g h a u t i ,  "Role of Agricul t u r d  Cooperatives. " 
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can be developed through d ra inage  and impoundment i n  v a l l e y s  and upland 
b a s i n s  f o r  f r u i t s  and v e g e t a b l e s ,  annual cash c r o p s ,  and f o r a g e  produc- 
t i o n ,  o r  f o r  f a s t -g rowing  t r e e s  such a s  p o p l a r s  i n  w e t t e r  a r e a s .  

A ccmbinat ion o f  i n c e n t i v e s  and l e g i s l a t i o n  may be needed t o  b r ing  
about  t h e  d e s i r e d  changes.  For example, u n r e s t r i c t e d  range  g r a z i n g  
might be p r o h i b i t e d  i n  t h e  high f o r e s t s  and i n  a r c a s  planned f o r  new 
f o r e s t  p l a n t a t i o n s ,  a s  was t h e  c a s e  i n  Cyprus and Yugoslavia.  But 
compensation f o r  l o s s  o f  g raz ing  l and  might be pa id  and g r a n t s  g iven  
f o r  purchase  o f  improved animals  f o r  t e t h e r i n g ,  f o r  p a s t u r e  improve- 
ment, and f o r  fodde r  c rop  c u l t i v a t i o n .  A s s i s t a n c e  may be provided f o r  
c o o p e r a t i v e  management of  f l o c k s  and herds ,  f o r  f l o c k  r eco rd ing  and 
improvement, and f o r  market ing o f  d a i r y  produce and meat o r  l i v e  
an imals ,  wi th  a p p r o p r i a t e  p r i c e  suppor t s  t o  d i scourage  s l a u g h t e r  a t  
e x c e s s i v e l y  f i g h t  weights  and t o  provide  i n c e n t i v e s  f o r  f a t t e n i n g .  

' iechni c a l  and 1 e g i  sl a t i  ve measures would genera l  1y  have t o  be 
accompanied by (1) t h e  improvement o f  t r a n s p o r t  and communications; ( 2 )  
t h p  development of  l o c a l  market towns a s  p o l e s  f o r  s o c i a l  a c t i v i t i e s ,  
improved school i  ng and heiil t h  s e r v  i c e s ,  and a g r i  cul t u r a l  s e r v i c i n g  and 
p roces s ing  i n d u s t r i e s ;  and ( 3 )  where p o s s i b l e ,  the s t i m u l a t i o n  o f  
t ou r i sm,  The v a r i o u s  works a s s o c i a t e d  wi th  f o r e s t a t i o n ,  t e r r a c i n g ,  
t o r r e n t  c o n t r o l ,  i r r i g a t i o n ,  d ra inage ,  t r a n s p o r t a t i o n ,  and tou r i sm can 
i n  theinselyes g e n e r a t e  s i g n i f i c a n t  i n c r e a s e s  i n  income and employment. 

F igure  5 shows t h e  o l d  and new l and -use  p l a n s  drawn up i n  1965 f o r  
such an a r e a  i n  western Greece. These were no t  p repared  wi th  a  view t o  
making t h e  a r e a  s e l f - s u f f i c i e n t  i n  food,  bu t  r a t h e r  t o  develop s u s -  
t a i n a b l e  1  and uses  i n  mountain a r e a s ,  i n c r e a s i n g  employment and 1 i v i n g  
s t a n d a r d s  f o r  1  ow-income people  and g e n e r a t i n g  a  marke tab le  s u r p l u s  o f  
r e l a t i v e l y  h igh -va lue  products ,  which might c o n t r i b u t e  both t o  e x p o r t s  
and t o  import  s u b s t i t u t i o n .  The improvement o f  p r o d u c t i v i t y  i n  moun- 
t a i n  a r e a s  cannot  provide  an answer t o  the c e r e a l  d e f i c i t s  o f  t h e  
r e g i o n ,  bu t  i t  can c o n t r i b u t e  t o  t h e  ba lance  o f  payments, t o  t h e  sus- 
t a i n a b i l i t y  o f  a g r i c u l t u r e  i n  t h e  p l a i n s ,  and t o  greater e q u i t y  and 
s o c i a l  s t a b i l  i t y .  



F:gure 5--Mlved a g r l c ~ l t u ~ a l  systems,  f o o t h i i l  a reas :  p o t e n t ~ a i  f o r  improvement t h r o u g h  shrfts  i n  l a n d  use 



4. CONCLUSIONS 

In summary, populat ion growth and even more r ap id  i n c  
accompanied by sweeping s o c i a l  change, have genera ted  l a r g  
i n  food consumption i n  West Asia and North Af r i ca  over  
y e a r s ,  a s  well a s  s h i f t i n g  demand f o r  food toward h o r t i  
l i v e s t o c k  products  a s  income e l a s t i c i t y  f o r  c e r e a l s  has de  

WANA i s  unique among developing reg ions  i n  having a sub 
win te r  r a i n f a l l  c l i m a t e ,  with c o n s t r a i n t s  on a g r i c u l t u r e  imp0 
and h igh ly  v a r i a b l e  r a i n f a l l  everywhere and by cold i n  t h e  h l  
t i o n  a r e a s ,  which occupy almost h a l f  of i t s  a r a b l e  land .  
a11 o t h e r  developing r eg ions ,  i t  i s  c r i t i c a l l y  s h o r t  of  
water  r e sources  f o r  c rops ,  e s p e c i a l l y  f o r  i r r i g a t e d  pro  
whi le  some t e c h n i c a l  progress  has been made i n  r a i s i n g  p  
e x i s t i n g  l a n d ,  t n i s  has not  been s u f f i c i e n t  t o  match t h e  i  
demand f o r  food.  T h e  reasons  f o r  t h i s  a r e  complex and mer i t  
a g r i  cu1 t u r a l  r e s e a r c h e r s  and pol i  cymakers. Ris ing  1  abor  cos  
d e c l i n i n g  r u r a l  l a b o r  f o r c e  a r e  a  f u r t h e r  problem i n  a r 
predominantly fami ly  farms. Government investment i n  a g r i c u l  
e s p e c i a l l y  i n  research has g e n e r a l l y  been inadequate  t o  acc 
t echno log ica l  change on t h e  s c a l e  r equ i red  t o  so lve  these probl 
have p r i c e  suppor t  o r  input  subsidy p o l i c i e s ,  which a 
o r i e n t e d  toward wheat, provided an i n c e n t i v e  t o  the s h i f t s  
necessary  t o  match the r i s i n g  t i d e  of  demand f a r  animal 
g r a i n s ,  o r  noncerea l ,  high-val ue foods.  

The r e s u l t  has been an ever-widening gap between dom 
and demand f o r  food, which has been f i l l e d  by imports .  WAN 
1  a r g e s t  food importer  of  any developing reg ion .  Despi te  
r e c e s s i o n  o f  t h e  1980s, a s  the result  of  depressed o i l  r 
g a p  i s  p ro jec ted  t o  i n c r e a s e  r a p i d l y ,  with imports  o f  
l i v e s t o c k  expanding tnuch f a s t e r  than imports o f  whea 
exceeding them i n  va lue  terms by the y e a r  2000. 

I t  i s  not  apparent  t h a t  the f u l l  impl i ca t ions  o f  thes 
y e t  apprec ia t ed  by policymakers i n  t h e  reg ion ,  who c o n t i  
primacy t o  wheat. This  i s  presumably because wheat i s  t r a d  
the  s t a p l e  of  the  d i e t ,  and they  f e a r  t o  j eopa rd ize  food securi 
s h i f t i n g  emphasis t o  o t h e r  p r i o r i t i e s .  However, not  on ly  i s  deman 
wheat l e v e l  ing oft" ( impor ts  a r e  p ro jec ted  t o  r i s e  on ly  10 percen 
t h e  y e a r  2000 i f  c u r r e n t  growth r a t e s  of  product ion can be maint 
but  i t  i s  a  much cheaper  commodity on world markets than  anim 
d u c t s  f o r  which demand i s  r i s i n g  f a r  more r a p i d l y .  Thus i t  would 
s e n s i b l e  economica7ly and s o c i a l l y  t o  t r y  t o  keep imports  o f  the l a  



down through exploiting the production potential of the region for 
feedgra~iis (especially barley), for pasture, and for 1 ivestock, whtle 
allowing wheat imports to rise modestly. 

This would not seriously threaten food security because 
small minority of countries in the region is more than 75 
sufficient in production of cereals at present, and self 
even lower for animal products. In the region as a whole 
rity must continue to be achieved--as it is today--by tr 
paid for partly by agricultural exports, accompanied by so 
ing and stock policies. intraregional trade, based on co 
ties for production within WANA, and financial and tr 
between the countries o f  the region with a strong 6gricul 
those that have other resources, offers opportunities not 
exploited. 

If a more rational production and land use pattern is to b 
oped along 1 ines that would maximize regional comparative adv 
some important measures must be implemented, with emphasi 
lowing: 

1. Agroclimatic environments in the region 
with the primary aim of defining those best suited to di 
ping systems, to barley-based farming systems 
analysis), ~ n d  to ruminant livestock rearing and 

2. Constraints limiting optimum land use in eac 
ecological environment must be identified and ap 
devel ogment pol i ci es must be formul ated to overcome 
entail changes in pricing policies to stimulate lives 
product ion, as w?l1 as investments in irtfrastructur 
Particular attention needs to be paid to the high-elev 
seem to have underdeveloped potential for meeting dema 
and livestock. 

3. A significant researcn program to incre 
yields must be maintained, especially in high e 
nomy should be combined with genetic improvement an 
studies on fallow management and rotations with le 

4 .  High priority should be given to research on b 
cipal feedgrain, to develop stress-tolerant, ferti 
varieties suited both to semiarid areas with mild winter 
elevation plains with cold winters. 

5. Because variability in volume, rather 
shown t o  be the primary cause of variability 
policies to decrease the high variability o f  domestic cer 
in WANA would help enhance food security. Breedin 
of wheat and barley, concentrating production in areas 
suitability rather than distorting land use t h r o  



monitoring sources of variability (whether due to climate, techno1 ogy, 
or pol icies) , maintaining adequate strategic stocks, and developing 
early warning systems would all contribute to this goal. 

6. Socioeconomic studies of factors affecting adoption of 
improved practices in wheat- and barley-based production systems should 
be expanded in order to understand why yield growth has not improved 
more rapidly. These studies should include macropsl icies (prices, 
subsidies, food aid, and research), reviews of govyrnment Institutional 
effectiveness; farm-level analysis including issues related to labor 
availability and costs; and alternatives to fa1 low in rainfed cereal 
systems. 

7. The results of these studies sh 
extension efforts to achf eve higher adoption rates of i t n  
ties, fertilizer, herbicides, and agronomic 
livestock, and diversified farming syste 
higher rainfall. 

8. Research on crop-livestock integration 
should be reinforced, especially in low-rainfa 
elevation areas (both plateau and mountain to 
invol ve an interdiscipl inary and holistic ap 
raising productivity of agricultural systemls 
agro-ecol ogi cal zones. Eva1 uation of the opportunities 
returns to the whole systems and not just on 
production. 

9. Socioeconomic and social potential (of t h e  
areas should be reappraised 2s a basis for devel 
systems o f  agriculture there, based on commoditie 
income, with supporting investments in infras 
public services to improve standards of living in i 
promote tourism. 

10. A regional market structure should be 
on the compl ementari ti es and comparative 
agricultural countries of WANA to enhance fo 
growth in the region through intraregional trade and 
ments. 

The two most crucial policy implications 
first, to give greater priority to feedgrains and lives 
and incentive policies and somewhat less to wheat. 
invest more rather than less i n  the agricultural sect 
in research, despite a declining rural population. A 
techno1 ogy-oriented research, there are st< l l 
questions concerning 1 and use, the adoption o 
of it), and what needs to be done to raise 
It is obviously important to halt the slowdo 
duction, and some concentration on areas 
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