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PROJECT DESCRIPTION: 

THE RANGE MANAGEMENT IMPROVEMENT PROJECT 

AS AN INSTITUTION BUILDING PROJECT 



BACKGROUND 

The Range Management Improvement P r o j e c t  (RMIP) (USAID 
P r o j e c t  #608-0145) began i n  March 1981 a n d  ended  i n  August  1986.  
The p r o j e c t  was implemented  by Utah  S t a t e  U n i v e r s i t y  (USU) unde r  
a  h o s t  c o u n t r y  c o n t r a c t  w i t h  t h e  D i r e c t i o n  de l l E l e v a g e  (DE) o f  
t h e  M i n i s t r y  o f  A g r i c u l t u r e  a n d  A g r a r i a n  Reform (MARA), a n d  was 
d i r e c t e d  a t  s t r e n g t h e n i n g  t h e  i n s t i t u t i o n a l  c a p a b i l i t y  o f  t h e  
S e r v i c e  de  l lAmenagement  e t  de  l a  Mise e n  Va leu r  d e s  T e r r a i n s  de  
P a r c o u r s  (DE/SP).  

The RMIP  was d e s i g n e d  t o  a s s i s t  i n  t h e  p l a n n i n g  a n d  
i m p l e m e n t a t i o n  o f  e x t e n s i o n  programs  i n  r a n g e  management a n d  
r a n g e  l i v e s t o c k  improvement .  The s p e c i f i c  g o a l  was t o  improve 
b o t h  l i v e s t o c k  p r o d u c t i o n  and  p r o d u c t i o n  e f f i c i e n c y  a n d  t h e r e b y  
i n c r e a s e  t h e  incomes  o f  Moroccan l i v e s t o c k  p r o d u c e r s .  

The f i r s t  p r o j e c t  e v a l u a t i o n  was c a r r i e d  o u t  i n  J a n u a r y  1984  
a n d ,  b a s e d  on t h e  need  f o r  q u a n t i f i e d  i n f o r m a t i o n  a n d  
recommendat ions  o f  t h e  e v a l u a t i o n  team,  r e s u l t e d  i n  v a r i o u s  
c h a n g e s  i n  t h e  p r o j e c t  d e s i g n .  A more c o n c r e t e l y  d e f i n e d  
s t r a t e g y  emerged and  t h e  RMIP management s t r u c t u r e  was 
r e o r g a n i z e d  t o  e n s u r e  improved c o o r d i n a t i o n .  The r e d e s i g n e d  
p r o j e c t  c o n s i s t e d  o f  f o u r  components :  

* app l i ed  research,  
* ex tens ion ,  

long- and short-term t ra in ing ,  and 
* the development o f  a P lant  Hater ia l s  Center (PHC). 

P r o j e c t  a c t i v i t i e s  were c e n t e r e d  i n  f i v e  p r o v i n c i a l  o f f i c e s  
of t h e  S e r v i c e  de l l E l e v a g e :  Beni  M e l l a l ,  Meknes, M i d e l t ,  Oujda 
and  E l  J a d i d a .  The g e o g r a p h i c  l o c a t i o n  o f  t h e s e  s i t es  o f  f i e l d  
a c t i v i t y  a r e  i n d i c a t e d  on t h e  map o f  n o r t h e r n  Morocco p r e s e n t e d  
a s  F i g u r e  1 .  

RMIP COMPONENT ONE: App l i ed  R e s e a r c h  

I t  had become o b v i o u s  i n  t h e  e a r l y  y e a r s  o f  p r o j e c t  
i m p l e m e n t a t i o n  t h a t  i t  was n e c e s s a r y  t o  u n d e r t a k e  c e r t a i n  
r e s e a r c h  t a s k s  i n  o r d e r  t o  d e v e l o p  a  c r e d i b l e  e x t e n s i o n  a n d  r a n g e  
management program.  DE/SP e f f e c t i v e n e s s  depended  upon f u r t h e r  
d e v e l o p i n g  t h e  c a p a b i l i t y  t o  p l a n ,  implement  a n d  e v a l u a t e  
r e s e a r c h  e f f o r t s  a n d  t o  u t i l i z e  t h e  r e s e a r c h  r e s u l t s .  I n  o r d e r  
t o  a s s i s t  t h e  DE/SP i n  m e e t i n g  i n f o r m a t i o n  n e e d s ,  t h e  RMIP 
a p p l i e d  r e s e a r c h  a c t i v i t i e s  f o c u s e d  on:  

eva lua t ing  current  production systems,  
ana lyz ing  production problems, 

* i d e n t i f y i n g  v i a b l e  production a l t e r n a t i v e s ,  and 
* determining methods o f  informa t i o n  t rans f er  t h a t  would 

assure  acceptance o f  superior  a l t e r n a t i v e s .  





S p e c i f i c a l l y ,  e v a l u a t i n g  and  a n a l y z i n g  c u r r e n t  p r o d u c t i o n  
s y s t e m s  and  p rob lems  i n v o l v e d :  

* i d e n t i f y i n g  t h e  sou rces  and seasona l  a v a i l a b i l i t y  of  
l i v e s t o c k  feed and fo rage  inc luding  n a t u r a l  vege ta t ion ,  
fa l low,  c rop  r e s i d u e s  and supplemental f eeds ,  and 

* e s t i m a t i n g  product ion parameters,  estimates of  t o t a l  
l i v e s t o c k  product ion and product ion e f f i c i e n c y  by l e v e l  
o f  management. 

I d e n t i f y i n g  v i a b l e  p r o d u c t i o n  a l t e r n a t i v e s  i n c l u d e d :  

* e s t i m a t i n g  c u r r e n t  and a l t e r n a t i v e  l i ves tock /c rop  
product ion c o s t s  and r e t u r n s ,  

* a s s e s s i n g  p o t e n t i a l  a l t e r n a t i v e s  inc lud ing  t h e  seeding of  
marginal cropland and s e l e c t e d  range s i tes ,  manipulating 
t h e  s o i l  s u r f a c e  t o  enhance moisture i n f i l t r a t i o n  and 
graz ing  management, and 

* balancing animal n u t r i t i o n a l  requirements  w i th  a v a i l a b l e  
fo rage  and f eeds ,  c u l l i n g  and s e l e c t i o n  programs and 
synchroniza t ion  and t iming of lambing. 

D e t e r m i n i n g  a c c e p t a n c e  o f  s u p e r i o r  a 1  t e r n a t i v e s  i n v o l v e d :  

* i d e n t i f y i n g  producer pe rcep t ions  of resource  a v a i l a b i l i t y  
and t h e  c u r r e n t  product ion system, and 

* determining t h e  s o c i a l  and c u l t u r a l  r a m i f i c a t i o n s  f o r  
t echnologica l  product ion a l t e r n a t i v e s .  

Models o f  t h e  c u r r e n t  l i v e s t o c k  and  f o r a g e  p r o d u c t i o n  
s y s t e m s  i n  t h e  v a r i o u s  z o n e s  were needed  i n  o r d e r  t o  g a i n  more 
c o m p l e t e  u n d e r s t a n d i n g  o f  p r o d u c t i o n  p rob lems  and  t o  p r o v i d e  
means o f  s i m u l a t i n g  t h e  e f f e c t s  o f  p r o d u c t i o n  a l t e r n a t i v e s .  
Through t h e  r e s e a r c h  e f f o r t  t h e  p r o j e c t  s t r e n g t h e n e d  t h e  a b i l i t y  
o f  DE/SP s t a f f  t o  improve r a n g e  management p r a c t i c e s  and  a s s u r e  
a c t i v e  p r o d u c e r  p a r t i c i p a t i o n .  

RMIP COMPONENT TWO: E x t e n s i o n  

The RMIP a p p l i e d  r e s e a r c h  program was d e s i g n e d  t o  c r e a t e  t h e  
b a s i s  o f  a  f u n c t i o n a l  e x t e n s i o n  program.  E x t e n s i o n  program 
deve lopmen t  r e l i e d  on: 

* developing audience p r o f i l e s  from t h e  s t r a t i f i c a t i o n  of  
t h e  producer popula t ion ,  

* a s s e s s i n g  product ion and p r o f i t  estimates of  c u r r e n t  
product ion systems by audience,  and 

* i d e n t i f y i n g  i n t e r v e n t i o n  o p p o r t u n i t i e s  and p o t e n t i a l  
acceptance of a l t e r n a t i v e  s t r a t e g i e s .  

Once i n f o r m a t i o n  had been  s y n t h e s i z e d ,  e x t e n s i o n  program 
implementa  t i o n  i n v o l v e d :  

fo rmula t ing  t e c h n i c a l  i n t e r v e n t i o n s  r e l e v a n t  t o  t h e  
i d e n t i f i e d  audiences ,  

* planning a n  ex tens ion  program based on those  



i n t e r v e n t i o n s ,  and 
* e v a l u a t i n g  audience response.  

Thus ,  a n  e x t e n s i o n  e f f o r t  was s t a r t e d  t o  a d d r e s s  c r i t i c a l  
p r o d u c e r  n e e d s  f o r  f o r a g e  r e s o u r c e s  and  a n i m a l  management. The 
e x t e n s i o n  m a t e r i a l s  deve loped  from t h e  RMIP r e s e a r c h  a r e  
a p p r o p r i a t e  f o r  t h e  r a n g e  l i v e s t o c k  p r o d u c t i o n  sys t ems  i n  
Yorocco. DE/SP s t a f f  have been t r a i n e d  t o  c o n t i n u e  t h e  program 
and  have been i n s t r u m e n t a l  i n  i t s  e s t a b l i s h m e n t .  

RMIP COMPONENT THREE: Long- and  Short-Term T r a i n i n g  

S i n c e  c o n t i n u e d  program s u c c e s s  depends  upon t h e  c a p a b i l i t y  
and  c r e d i b i l i t y  of  DEISP s t a f f ,  t r a i n i n g  may well p rove  t o  be t h e  
most e s s e n t i a l  component o f  t h e  p r o j e c t .  T r a i n i n g  e f f o r t s  made 
th rough  RMIP i n c l u d e d :  

* long-term degree t r a i n i n g  i n  t h e  U.S., 
* shor t -course  t r a i n i n g  i n  t h e  U.S., and 
* a d m i n i s t r a t i v e ,  computer and ex tens ion  seminars i n  

Morocco. 

S p e c i f i c a l l y ,  t h r o u g h  long- te rm t r a i n i n g ,  

RMIP p a r t i c i p a n t s  were t o  r ece ive  MS degrees  i n  range 
management, ex t ens ion  and r u r a l  sociology.  A l l  o f  t h e s e  
p a r t i c i p a n t s  were t o  comple t e  t h e i r  programs and  t o  be 
c o n t r i b u t i n g  t o  t h e  r ange  management and  r ange  l i v e s t o c k  
improvement program of  MARA by t h e  end  o f  t h e  p r o j e c t .  

Through s h o r t - t e r m  t r a i n i n g ,  

* non-degree t r a i n i n g  i n  range management and ex tens ion  
p r a c t i c e s  was t o  be provided i n  t h e  U.S. f o r  DE 
t echn ic i ans  and a d m i n i s t r a t o r s ,  

* two one-week t e c h n i c a l  seminars were t o  be sponsored 
through the  RHIP i n  c o l l a b o r a t i o n  wi th  o t h e r  Moroccan 
i n s t i t u t i o n s ,  and 

* one-day RnIP seminars were t o  be sponsored a t  d i f f e r e n t  
s i tes throughout t h e  country  t o  t r a i n  l o c a l  DE 
technic ians .  

Again ,  i n  terms o f  long- te rm i m p a c t ,  t r a i n i n g  may prove  t o  
be t h e  most s u c c e s s f u l  RMIP component.  

RMIP COMPONENT FOUR: The P l a n t  M a t e r i a l s  C e n t e r  

The P l a n t  M a t e r i a l s  C e n t e r  (PMC) was c r e a t e d  a s  a  s u p p o r t  
f a c i l i t y  f o r  t h e  RMIP r e s e a r c h  and  e x t e n s i o n  e f f o r t s .  I n  
a d d i t i o n ,  t h e  PMC was d e s i g n e d  w i t h  t h e  l ong- range  o b j e c t i v e  o f  
m u l t i p l y i n g  s e e d s  o f  f o r a g e  s p e c i e s  and  ( a s  more p r o d u c e r  n e e d s  
were i d e n t i f i e d )  o f  p r o d u c i n g  f u e l  and  f o d d e r  s h r u b s  f o r  
r e v e g e t a  t i n g  Moroccan r a n g e l a n d s .  Thus ,  t h e  PMC f u n c t i o n s  
i n c l u d e d  : 



* producing seed o f  range fo rage  s p e c i e s ,  
* developing a shrub seed  produc t ion  nu r se ry  and i n c r e a s i n g  

shrub  product ion f o r  the pe r ime te r s ,  
producing c e r t i f i e d  seed  f o r  t h e  Nat ional  Seed Marketing 
Company (SONACOS) t o  gene ra t e  revenue and in t roduce  t h e  
PMC t o  t h e  c e r t i f i c a t i o n  system, and 

The most  e s s e n t i a l  f u n c t i o n  o f  t h e  PMC may p r o v e  t o  be  
c o l l e c t i n g  a n d  a s s e s s i n g  n a t i v e  a n d  e x o t i c  s p e c i e s  by: 

* e s t a b l i s h i n g  nu r se ry  p l o t s  f o r  c o l l e c t e d  n a t i v e  s p e c i e s ,  
e v a l u a t i n g  and mu1 t i p l y i n g  t h e  most promising s p e c i e s ,  
e s t a b l i s h i n g  p i l o t  product ion of  b reeder  seed,  
t r a i n i n g  range t e c h n i c i a n s  i n  n a t i v e  p l a n t  c o l l e c t i o n  
techniques ,  and 
developing a c o l l e c t i o n  program f o r  a l l  o f  Morocco. 

A s  a  w e l l - e q u i p p e d  o p e r a t i n g  f a c i l i t y  c a p a b l e  o f  i d e n t i f y i n g  
a n d  p r o d u c i n g  p l a n t  m a t e r i a l s ,  t h e  PMC c a n  a l s o  a s s e s s  t h e  
p o s s i b l e  economic  v a l u e  of n a t i v e  a n d  e x o t i c  f o r a g e  s p e c i e s  f o r  
Morocco. With i t s  w e l l - t r a i n e d  s t a f f  i n  p l a c e ,  t h e  PMC c a n  
c o n t r i b u t e  l e a d e r s h i p  and  t e c h n i c a l  e x p e r t i s e  t o  t h e  deve lopmen t  
o f  p l a n t  m a t e r i a l  q u a l i t y  s t a n d a r d s  i n  Morocco. 
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INTRODUCTION 

N e a r l y  600 ,000  families ( w i t h  a n  a v e r a g e  f a m i l y  s i z e  o f  
e i g h t )  o r  a p p r o x i m a t e l y  4.8 m i l l i o n  Moroccans depend  d i r e c t l y  on 
s h e e p  a n d  g o a t  p r o d u c t i o n  f o r  t h e i r  l i v e l i h o o d .  For  t h i s  r e a s o n ,  
t h e  c u r r e n t  l e v e l s  of p r o d u c t i v i t y  a n d  e f f i c i e n c y  o f  r a n g e  
l i v e s t o c k  p r o d u c t i o n  s y s t e m s  i n  Morocco a r e  g r o u n d s  f o r  c o n c e r n  
a t  t h e  n a t i o n a l  l e v e l .  Not o n l y  do t h e s e  f a m i l i e s  fo rm one o f  
t h e  l o w e s t  income g r o u p s  i n  s o c i e t y ,  b u t  a l s o ,  t h e  p r o d u c t i o n  
p r a c t i c e s  t h e y  employ have s e r i o u s ,  n e g a t i v e ,  l ong - t e rm i m p a c t s  
on l a n d  r e s o u r c e s  t h a t  s e r v e  t h e  n e e d s  o f  s o c i e t y .  These  
i n c l u d e  : 

* excessive erosion and sediment production associated v i  th 
the continual degradation of  rangeland, 

* the result ing increase i n  xeric conditions a t  the point of 
or ig in ,  and 

* the result ing reduction i n  the productive l i f e  of 
reservoirs and intensive agricultural developments 
dovnstream. 

Moroccan r a n g e l a n d s  a r e  s i t u a t e d  o v e r  d i v e r s e  c l i m a t i c  a n d  
e c o l o g i c a l  z o n e s  a n d  p r o d u c t i v e  r a n g e l a n d s  can  o f t e n  be c o n v e r t e d  
t o  m a r g i n a l  c r o p l a n d s .  T h e r e f o r e ,  more and  more r a n g e l a n d  i s  
b e i n g  c o n v e r t e d  t o  c u l t i v a t e d  c e r e a l  c r o p s  e a c h  y e a r  by a r a p i d l y  
e x p a n d i n g  p o p u l a t i o n  d e s p i t e  t h e  f a c t  t h a t  l i t t l e  o r  no p r o f i t  
f rom s u b s e q u e n t  g r a i n  h a r v e s t s  c a n  be r e a l i z e d .  

S i n c e  c r o p s  p r o v i d e  a  s t a n d i n g  f o r a g e  c r o p  e v e n  a s  s t u b b l e ,  
Moroccan p r o d u c e r s  compensa te  f o r  poo r  r a n g e  f o r a g e  p r o d u c t i v i t y  
by p r o d u c i n g  a v e r y  m a r g i n a l  c e r e a l  c r o p  w h i l e  s i m u l t a n e o u s l y  
c o n t r o l l i n g  t h e  l a n d  f o r  t h e i r  p e r s o n a l  u s e .  C e r e a l  c r o p  
s u b s i d i e s  a n d  l a n d  t e n u r e  p o l i c y  by t h e  Moroccan Government 
e n c o u r a g e  t h i s  p r a c t i c e  a n d ,  a s  a  r e s u l t ,  p a s t o r a l i s m  h a s  n e a r l y  
c o m p l e t e l y  g i v e n  way t o  a n  a g r o - p a s t o r a l  way o f  l i f e  t o  t h e  
d e t r i m e n t  o f  r a n g e l a n d  p r o d u c t i v i t y  a n d  t h e  communal r a n g e l a n d  
u s e r s .  

Major f i n d i n g s  r e s u l t i n g  f rom t h e  RMIP i n d i c a t e  t h e  e x t e n t  
t o  which r a n g e l a n d  d e g r a d a t i o n  a n d  d e t e r i o r a t i o n  o f  l i v e s t o c k  
p r o d u c t i o n  have o c c u r r e d  i n  Morocco. D e t a i l e d  d e s c r i p t i o n s  a n d  
recommendat ions  f o r  f u t u r e  a c t i o n s  f o l l o w .  

RHIP COMPONENT ONE: Applied Research 

F i n d i n g s :  Range Forage  P r o d u c t i o n  

Where p r o d u c t i v e  r a n g e l a n d  h a s  been  c o n v e r t e d  t o  poo r  
c r o p l a n d ,  p a s t u r a g e  i s  scarce. What r a n g e l a n d  r e m a i n s  i s  
e x c e s s i v e l y  u s e d ,  u s u a l l y  i n  t h e  c o m p l e t e  a b s e n s e  o f  a n y  k i n d  o f  
management o r  c o n t r o l .  A v i v i d  example o f  t h i s  a b u s e  c a n  be 
n o t e d  a t  A i t  Rbaa P e r i m e t e r  which  is  l o c a t e d  i n  t h e  m i d s t  o f  a  
l a r g e  a g r i c u l t u r a l  a r e a  domina t ed  by i r r i g a t e d  a n d  d r y l a n d  c r o p  



p r o d u c t i o n .  Much of t h e  f o r a g e  which a n i m a l s  a t  A i t  Rbaa consume 
i s  compr i sed  o f  c r o p  
r e s i d u e s  a n d  weedy f a l l o w .  After h a r v e s t ,  s h e p h e r d s  h e r d  l a r g e  
f l o c k s  t h r o u g h  c r o p l a n d  t o  e a t  s t u b b l e  a n d  weeds.  However, when 
p l a n t i n g  b e g i n s  t h e  l i v e s t o c k  must  wi thdraw from t h e  c e r e a l  
f i e l d s .  They a r e  t h e n  he rded  o n t o  a  r e l a t i v e l y  s m a l l  a r e a  o f  
communal r a n g e l a n d  where t h e y  q u i c k l y  consume emerg ing  
v e g e t a t i o n .  Under t h i s  e x c e s s i v e  g r a z i n g  p r e s s u r e ,  t h e  r a n g e  
c o n t i n u e s  t o  d e t e r i o r a t e  a n d  t h e  h e r d s  must r e c e i v e  l a r g e  amounts  
o f  s u p p l e m e n t a l  f e e d s  i n c l u d i n g  b a r l e y ,  s t r a w  and  r e s i d u a l  
p r o d u c t s  f rom a g r i c u l t u r a l  p r o c e s s i n g  f a c t o r i e s  s u c h  a s  s u g a r  
b e e t  p u l p  and  c o t t o n s e e d  based  f e e d s .  

Thus,  many Moroccan r a n g e l a n d s  a r e  g e n e r a l l y  d e v o i d  o f  t h e  
o r i g i n a l  s t a n d s  o f  p a l a t a b l e ,  p e r e n n i a l ,  h e r b a c e o u s  v e g e t a t i o n .  
Hany fo rage  s p e c i e s ,  bo th  legumes and grasses, which were 
r epo r t ed  dur ing  t h e  e a r l i e r  USAID Range Improvement P r o j e c t  (608- 
64-4) could n o t  be l oca t ed  by a  former team member of  that 
p r o j e c t ,  Mr. Walter Graves, du r ing  h i s  TDY v i s i t  i n  1985. 

P r o j e c t  s t a f f  a l s o  n o t e d  t h a t  s o i l s  on g raz ing  pe r ime te r s  
were s o  s eve re ly  eroded and compacted that mois ture  r a r e l y  
pene t r a t ed  s u f f i c i e n t l y  enough t o  e s t a b l i s h  fo rage  p l a n t s  even i n  
y e a r s  of greater than  average r a i n f a l l .  

I n  a t t e m p t i n g  t o  i n c r e a s e  w a t e r  p e n e t r a t i o n  t h r o u g h  t h e  s o i l  
s u r f a c e  a n d  t o  r e v e g e t a t e  s e l e c t e d  r a n g e l a n d s ,  t h e  f o l l o w i n g  
r a n g e  improvement p r a c t i c e s  p roved  t o  be p o t e n t i a l l y  u s e f u l :  

* r i p p i n g  o f  the  s o i l  and c o n s t r u c t i o n  of contour  t e r r a c e s ,  
* use of  shrubs  and herbaceous s p e c i e s  ( n a t i v e  and 

in t roduced)  f o r  r evege ta t i on ,  and 
* use of  convent ional  d i s c ,  plow and r o l l e r  seedbed 

p r e p a r a t i o n  methods i n  seed ing  du r ing  y e a r s  o f  below 
average p r e c i p i t a t i o n .  

S p e c i f i c a l l y ,  r i p p i n g  o f  t h e  s o i l  a n d  t h e  c o n s t r u c t i o n  o f  
t e r r a c e s  on t h e  c o n t o u r  were h i g h l y  s u c c e s s f u l  r a n g e  improvements  
i n s t a l l e d  a t  F r i t i s s  (Ain  Beni  M a t h a r ) ,  G o u t t i t i e r  a n d  A i t  Rbaa 
P e r i m e t e r s .  Al though  n o t  a  y e a r  o l d ,  r i p p i n g  and  t e r r a c i n g  
a c t i v i t i e s  a t  t h e  E l  F a i j a  P e r i m e t e r  a p p e a r  t o  have markedly  
encouraged  r e v e g e t a t i o n  a n d  i n c r e a s e d  f o r a g e  p r o d u c t i o n .  

E x p e r i e n c e  i n d i c a t e s  t h a t  s e e d i n g  o f  most  i n t r o d u c e d  s p e c i e s  
on s m a l l  p l o t s  o f  m a r g i n a l  c r o p l a n d  is  a n  i n t e r v e n t i o n  t h a t  i s  
g e n e r a l l y  t o o  r i s k y  t o  be assumed by p r i v a t e  p r o d u c e r s .  A f a r m e r  
would r a t h e r  have a  poor  s t a n d  o f  b a r l e y  o r  whea t  f rom which he 
may o b t a i n  g r a i n  a n d  s t u b b l e  a n n u a l l y  t h a n  a  y e a r  o f  l i m i t e d  o r  
no u s e  which he c o n s i d e r s  l o s t .  F u r t h e r m o r e ,  s u c c e s s  i n  
e s t a b l i s h i n g  p e r e n n i a l  f o r a g e  s p e c i e s  h a s  been  l i m i t e d  due  t o  
c o m p e t i t i o n  f rom weeds on o l d  f i e l d s  a n d  low amounts  o f  
p r e c i p i t a t i o n .  Thus ,  e s t ab l i shmen t  of pe renn ia l ,  in t roduced 
s p e c i e s  has  been g e n e r a l l y  d i f f i c u l t  and expensive.  

S t a n d s  which have become e s t a b l i s h e d ,  s u c h  a s  t h o s e  i n  t h e  
p e r i m e t e r s  a d m i n i s t e r e d  by t h e  M i d e l t  O f f i c e ,  a r e  t h e  r e s u l t  o f  
a d e q u a t e  s e a s o n a l  p r e c i p i t a t i o n  a n d  few problems  s u c h  a s  s e e d  
q u a l i t y  a n d  c o m p e t i t i o n  f rom weedy s p e c i e s .  A l though  a  number o f  



s t a n d s  composed of i n t r o d u c e d  s p e c i e s  f rom t h e  g e n u s  Aqropyron 
a r e  managed a t  P l a i n e  d e  1 ' A a r i d  P e r i m e t e r ,  t h e  c o n d i t i o n  o f  
t h e s e  s t a n d s  h a s  undergone  s u b s t a n t i a l  d e t e r i o r a t i o n  i n  r e c e n t  
y e a r s  (many o f  t h e  s t a n d s  a r e  o v e r  10 y e a r s  o l d ) .  J u v e n i l e  
p l a n t s  a p p e a r  t o  be  l a c k i n g  a n d  t h e  r e m a i n i n g  ma tu re  p l a n t s  a r e  
d e c a d e n t  w i t h  some s t a n d s  i n  need  o f  r e n o v a t i o n .  

I n  a d d i t i o n ,  warm-season g r a s s e s ,  i n c l u d i n g  n a t i v e  s p e c i e s ,  
have p roven  d i f f i c u l t  t o  e s t a b l i s h  on Moroccan r a n g e l a n d s .  S e e d s  
o f  warm-season g r a s s e s  a r e  g e n e r a l l y  small a n d  r e l a t i v e l y  
e x p e n s i v e .  S u c c e s s f u l  e s t a b l i s h m e n t  depends  upon a d e q u a t e  
p r e c i p i t a t i o n  d u r i n g  a n d  a f t e r  g e r m i n a t i o n ,  a n d  p l a n t i n g  d e p t h  
must  be c a r e f u l l y  c o n t r o l l e d  by t e c h n i c i a n s .  The p o s s i b i l i t y  o f  
f a i l u r e  i s  t o o  g r e a t  t o  make t h i s  a  v i a b l e  a l t e r n a t i v e  u n l e s s  
t e c h n i q u e s  a r e  improved.  

S p e c i e s  a d a p t a b i l i t y  t r i a l s  are  a  v i t a l  component t o  t h e  
s u c c e s s  o f  f u t u r e  r a n g e  s e e d i n g  e f f o r t s .  T h e r e  w i l l  a l w a y s  be  
new s p e c i e s ,  b o t h  i n t r o d u c e d  a n d  n a t i v e ,  t h a t  w i l l  r e q u i r e  
t e s t i n g  a n d  e v a l u a t i o n .  S p e c i e s  must be e v a l u a t e d  f o r  s e e d  
g e r m i n a t i o n  a n d  s e e d l i n g  e s t a b l i s h m e n t ,  t h e  k e y s  t o  s u c c e s s f u l  
s t a n d  e s t a b l i s h m e n t .  A d a p t a b i l i t y  o f  t h e  s p e c i e s  t o  l o c a l  
c o n d i t i o n s ,  i n c l u d i n g  g r a z i n g  t o l e r a n c e ,  i s  e s s e n t i a l  t o  
l o n g e v i t y  a n d  p e r s i s t e n c e  o f  s e e d i n g s .  Fo rage  p r o d u c t i v i t y  a l o n g  
w i t h  s t a n d  l o n g e v i t y  a f f e c t  t h e  economic  f e a s i b i l i t y  o f  s e e d i n g  
e f f o r t s .  The r e s u l t s  o f  t h e  RMIP t r i a l s  have shown s u b s t a n t i a l  
d i f f e r e n c e s  i n  a d a p t a b i l i t y  a n d  p r o d u c t i v i t y  among v a r i e t i e s  
w i t h i n  s p e c i e s .  

I n  p a r t i c u l a r ,  t h e  o v e r a l l  poo r  pe r fo rmance  o f  i n t r o d u c e d  
s p e c i e s  was i n  c o n t r a s t  t o  t h e  r e l a t i v e  v i t a l i t y  o f  t h e  few 
n a t i v e  s p e c i e s  w i t h i n  t h e  t r i a l s  a n d  f o u n d  i n  g rowing  l o c a l l y  i n  
v a r i o u s  p r o t e c t e d  a r e a s .  T h i s  o b s e r v a t i o n  prompted a change  i n  
p r o j e c t  e m p h a s i s  f rom s o l e l y  e v a l u a t i o n  o f  i n t r o d u c e d  s p e c i e s  t o  
a d d i t i o n a l  e f f o r t s  i n  t h e  r e s e a r c h  a n d  deve lopmen t  o f  n a t i v e  
s p e c i e s .  

The p o t e n t i a l  o f  p l a n t s  n a t i v e  t o  Morocco is  t h e  most  
p r o m i s i n g  a s p e c t  o f  t h e  RMIP work w i t h  r a n g e  f o r a g e  s p e c i e s .  
Among t h e s e  p l a n t s  are e c o t y p e s  h i g h l y  a d a p t e d  t o  cl imatic,  
g r a z i n g  a n d  s o i l  c o n d i t i o n s  on t h e  g r a z i n g  p e r i m e t e r s .  Among 
a c c e s s i o n s  f rom t h e  n a t i v e  s e e d  c o l l e c t i o n  b e i n g  p r o p o g a t e d  a t  
t h e  PMC a n d  u n d e r g o i n g  t r i a l s  a t  t h e  p e r i m e t e r s  a r e  a n n u a l  
s p e c i e s  which  have t h e  a b i l i t y  t o  p roduce  t h e  l a r g e  numbers  o f  
s e e d  n e c e s s a r y  t o  m a i n t a i n  a  p r e s e n c e  on managed communal 
r a n g e l a n d .  These  i n c l u d e  l eguminous  a n n u a l s ,  e s p e c i a l l y  f rom t h e  
g e n u s  Medicago,  which e x h i b i t  s p r a w l i n g  f o r m s  a n d  s u b t e r r a n i a n  
f r u i t s  c a p a b l e  o f  p e r s i s t i n g  unde r  heavy g r a z i n g  p r e s s u r e .  These  
s p e c i e s  c h a r a c t e r i s t i c a l l y  p r o d u c e  f o r a g e  o f  h i g h  q u a l i t y  a n d  
l a r g e  numbers o f  s e e d s  i n  p r o t e c t i v e  pods .  The u s e  o f  n a t i v e  
a n n u a l s  may be one  key  t o  r e d u c i n g  t h e  r i s k  o f  f a i l u r e  o f  a  r a n g e  
r e v e g e t a t i o n  i n v e s t m e n t  i n  some z o n e s .  

S e v e r a l  b a s i c  r a n g e  p l a n t i n g  t e c h n i q u e s  were t e s t e d  i n  t h e  
M i d e l t  a r e a .  The c o n c l u s i o n  drawn was t h a t  c o n v e n t i o n a l  s e e d b e d  
p r e p a r a t i o n  methods u s i n g  a  plow,  d i s c  a n d  r o l l e r  were most  
s u c c e s s f u l  d u r i n g  t h e  y e a r s  methods  were t e s t e d  ( g e n e r a l l y  lower  



t h a n  a v e r a g e  p r e c i p i t a t i o n  p e r i o d s ) .  The r a n g e l a n d  d r i l l ,  which 
s c a r i f i e s  s o i l  s u r f a c e  and  s e e d s  i n  a r e a s  of  rough t o p o g r a p h y ,  
d i d  n o t  p rove  e f f e c t i v e  d u r i n g  d r o u g h t  y e a r s  b e c a u s e  s e e d b e d s  
were i n a d e q u a t e  f o r  s e e d  g e r m i n a t i o n  and  s e e d l i n g  e s t a b l i s h m e n t  
under  m a r g i n a l  s o i l  m o i s t u r e  c o n d i t i o n s .  Where i n t e r s e e d i n g  w i t h  
t h e  r a n g e l a n d  d r i l l  i n  s a g e b r u s h  s t a n d s  was a t t e m p t e d ,  s e e d l i n g s  
c o u l d  n o t  compete w i t h  e s t a b l i s h e d  p l a n t s  f o r  l i m i t e d  m o i s t u r e .  

Recommendations: Range Forage  P r o d u c t i o n  

The need  f o r  r a n g e  management and  t h e  a d h e r e n c e  t o  b a s i c  
e c o l o g i c a l  c o n c e p t s  n e e d s  t o  be o b s e r v e d  t h r o u g h o u t  t h e  g r a z i n g  
p e r i m e t e t s  s t u d i e d .  T h i s  c a n  o n l y  be a f f e c t e d  t h r o u g h  t h e  
c o o p e r a t i o n  o f  t h e  p e o p l e  u s i n g  t h e  r e s o u r c e .  B e n e f i t s  t h a t  
a c c r u e  t o  p r o d u c e r s  must be deve loped  and  d e m o n s t r a t e d  i n  o r d e r  
t o  r e v e r s e  t h e  t r e n d  toward  f u r t h e r  r e s o u r c e  d e g r a d a t i o n .  Thus,  
p r o p e r  management o f  g r a z i n g  must o c c u r  i f  t h e  r a n g e  f o r a g e  
r e s o u r c e  i s  t o  improve.  

S p e c i f i c  c o n c l u s i o n s  i n c l u d e :  

Range improvement is  poss ib le  through manipulating t h e  
s o i l  su r face  and r e d i s t r i b u t i n g  water. S o i l  r ipp ing  and 
cons t ruc t ion  of  contour terraces should be considered 
p r i o r  t o  seeding rangelands. Where n a t i v e  r e s i d u a l  p l a n t  
cover stil l  e x i s t s ,  t he  t rea tment  can be used t o  capture  
r a i n f a l l  and inc rease  p roduc t iv i ty  without  seeding. 

Range improvement r e sea rch  is e s s e n t i a l .  DE/SP must 
e i t h e r  decide t o  ded ica te  personnel and materials t o  
r e sea rch  o r  make t h e  proper c o n t r a c t u a l  agreements t o  
cont inue range r e sea rch  i n  i d e n t i f i e d  t o p i c a l  a r e a s  
through t h e  ausp ices  of  such e x i s t i n g  r e sea rch  
organiza t ions  and programs as  INRA,  I N A V ,  ENA o r  the  
SR-CRSP. 

Species  a d a p t a b i l i t y  t r i a l s  should continue.  Comparisons 
of  s tandard introduced v a r i e t i e s  and newly re l eased  
v a r i e t i e s  as w e l l  a s  comparisons among n a t i v e  s p e c i e s  
should proceed. Despite unpredic tab le  weather 
condi t ions ,  it is e s s e n t i a l  t h a t  t r i a l s  cont inue t o  be 
p lan ted  and eva lua ted ,  p re fe rab ly  on a yea r ly  bas is .  

Coordination is mandatory between l o c a l  o f f i c e s  and t h e  
PMC. The PMC resea rch  superv isor  must keep personnel a t  
t he  graz ing  per imeters  informed of  the  d e t a i l s  of  t h e  PMC 
production program. Otherwise l i t t l e  success  can be 
expected from t h e  PMC. 

A c o m b i n a t i o n  o f  r ange  improvement t e c h n i q u e s  and  
deve lopment  o f  a d a p t e d  f o r a g e  s p e c i e s  can  improve t h e  
p o s s i b i l i t i e s  o f  s u c c e s s f u l  r e v e g e t a t i o n .  Only t h r o u g h  r e d u c i n g  
t h e  r i s k  o f  r a n g e l a n d  s e e d i n g  can  s e e d i n g  o f  denuded r ange  a n d  
s u b m a r g i n a l  c r o p l a n d  become a  v i a b l e  a l t e r n a t i v e  f o r  p r o d u c e r s .  
The a c c e p t a n c e  o f  r a n g e l a n d  management i n  t h e  p r i v a t e  s e c t o r ,  
however,  i s  n o t  t h e  o n l y  c o n s i d e r a t i o n .  L a r g e - s c a l e  government  



d i r e c t i o n  and  i n v e s t m e n t  i s  n e c e s s a r y  i n  o r d e r  t o  c o n s e r v e  t h e  
d w i n d l i n g  Moroccan r a n g e  r e s o u r c e .  

The c o n t i n u a l  push  o f  d r y l a n d  f a r m i n g  i n t o  more and  more 
m a r g i n a l l y  p r o d u c t i v e  a r e a s  h a s  a c c o u n t e d  f o r  a n  i r r e p a r a b l e  l o s s  
of t o p s o i l  a n d  t h e  l o c a l  e x t i n c t i o n  o f  many f o r a g e  p l a n t  s p e c i e s .  
Government i n t e r v e n t i o n  and  e x p e n d i t u r e  w i l l  b e  n e c e s s a r y  t o  s a v e  
s o i l  and  v e g e t a t i o n  e v e n  if o n l y  t o  p r o t e c t  w a t e r s h e d s .  The 
c o n t i n u e d  e m p h a s i s  on d r y l a n d  f a r m i n g  by t h e  Moroccan Government 
and  USAID w i t h o u t  a  b a l a n c e d  e f f o r t  i n  t h e  r a n g e l a n d  p r o d u c t i o n  
s e c t o r  i s  a  p o l i c y  which e n c o u r a g e s  e n v i r o n m e n t a l  d e g r a d a t i o n  o f  
n a t u r a l  r e s o u r c e s  i n  Morocco. S o c i a l  a n d  economic c o n s e q u e n c e s  
o f  p o l i c i e s  t h a t  f o s t e r  unwise  l a n d  u s e  w i l l  undoub ted ly  be f e l t  
a t  t h e  n a t i o n a l  l e v e l  t h r o u g h  i n c r e a s e d  r u r a l  p o v e r t y  and  u r b a n  
m i g r a t i o n .  

F i n d i n g s :  Range L i v e s t o c k  P r o d u c t i o n  

L i v e s t o c k  p o p u l a t i o n s  i n  Morocco c o n s i s t  p r i m a r i l y  o f  s h e e p  
w i t h  s m a l l e r  numbers o f  g o a t s ,  c a t t l e ,  c a m e l s ,  h o r s e s ,  mu le s  a n d  
donkeys .  L i v e s t o c k  p r o d u c t i o n  s y s t e m s  and  l e v e l s  o f  p r o d u c t i o n  
v a r i e d  a c r o s s  t h e  c o u n t r y .  Based on i n f o r m a t i o n  g a t h e r e d  t h r o u g h  
p r o j e c t  e f f o r t s ,  t h e  f o l l o w i n g  c o n c l u s i o n s  c a n  be drawn:  

* l e v e l  o f  l i v e s t o c k  management is  r e f l e c t e d  by t h e  producer 
income l e v e l s ,  

* t ypes  o f  fo rage  r e sou rce  and times o f  use  vary among 
producers  and p r o j e c t  sites, 

* c u r r e n t l y  a p p l i e d  animal h e a l t h  care p r a c t i c e s  are more 
c u r a t i v e  than p reven t ive ,  and 

* p a r t i c u l a r  problems i n  sheep management and product ion 
e x i s t  a c r o s s  t he  country.  

S p e c i f i c a l l y ,  l i v e s t o c k  management i s  r e f l e c t e d  by t h e  
p r o d u c e r s 1  income l e v e l s  i n  s e v e r a l  r e s p e c t s :  

* t h e  high-income producers  g e n e r a l l y  provide more 
i n t e n s i v e  management through use  o f  m u l t i p l e  f l o c k s  and 
forage  sou rces  making f e e d i n g  o f  supplements and 
admin i s t e r ing  animal h e a l t h  care more f e a s i b l e  ; and 

* low-income producers  main ta in  only  one f l o c k  i n  which a l l  
an imals  are g e n e r a l l y  t r e a t e d  e q u a l l y  and animal husbandry 
p r a c t i c e d  is q u i t e  poor. 

While a l l  p r o d u c e r s  f e e d  t h e i r  l i v e s t o c k  s u p p l e m e n t s  
sometime d u r i n g  t h e  y e a r ,  t h e  d e g r e e  t o  which a n i m a l  s p e c i e s ,  
c l a s s  a n d  s t a g e  o f  r e p r o d u c t i o n  a r e  d i f f e r e n t i a t e d  a n d  t h e  amount 
o f  s u p p l e m e n t s  f e d  v a r i e s  among p r o d u c e r s .  P r o d u c e r s  a t  t h e  
h ighe r  income l e v e l s  u t i l i z e  s u p p l e m e n t a l  f e e d s  t o  a  g r e a t e r  
a d v a n t a g e  a n d  o f t e n  t o  a  g r e a t e r  e x t e n t  t h a n  do p o o r e r  p r o d u c e r s .  

Types  of f o r a g e  r e s o u r c e s  and  times o f  u s e  v a r y  among 
p r o d u c e r s  a n d  l o c a t i o n s .  Animal movement and  f o r a g e  u sed  a r e  
d i c t a t e d  by what  r e s o u r c e s  a r e  a v a i l a b l e .  P r o d u c e r s  u s e  
p r e f e r r e d  r e s o u r c e s  f i r s t  and  t h e n  move on t o  less d e s i r a b l e  
s i t e s  a s  t h e  f o r a g e  a v a i l a b i l i t y  d i m i n i s h e s .  The more p r o s p e r o u s  



t h e  p r o d u c e r ,  t h e  more a b u n d a n t  and f l e x i b l e  a r e  h i s  
o p p o r t u n i t i e s  t o  f i n d  a d e q u a t e  f o r a g e  t o  meet l i v e s t o c k  needs .  
For  example ,  mid- and  high-income p r o d u c e r s  have a c c e s s  t o  c r o p  
r e s i d u e s  and  a r e  a b l e  t o  h a u l  o r  h e r d  f l o c k s  t o  l e a s e d  l a n d  t o  
g r a z e ,  and  low-income p r o d u c e r s  a r e  l i m i t e d  t o  t h e  f o r a g e  
a v a i l a b l e  on communal l a n d  where a v a i l a b l e  f o r a g e  i s  g e n e r a l l y  
i n s u f f i c i e n t  t o  meet l i v e s t o c k  n u t r i t i o n a l  n e e d s .  

Animal h e a l t h  c a r e  p r a c t i c e s  a r e  most o f t e n  c u r a t i v e  r a t h e r  
t h a n  p r e v e n t i v e  a n d ,  t h r o u g h o u t  Morocco, l i v e s t o c k  a r e  penned a t  
n i g h t .  While t h e s e  c o r r a l s  p r o v i d e  good p r o t e c t i o n  from 
p r e d a t o r s ,  t h e  permanence o f  t h e  s t r u c t u r e s  and  n e g l i g e n c e  i n  
k e e p i n g  them c l e a n  r e s u l t s  i n  many h e a l t h - r e l a t e d  problems.  
Animals t r e a t e d  f o r  i n t e r n a l  p a r a s i t e s  a r e  immed ia t e ly  r e t u r n e d  
t o  t h e  same c o r r a l s  and  g r a z i n g  a r e a s  u sed  b e f o r e  t r e a t m e n t .  The 
a n i m a l s  a r e  t h u s  immed ia t e ly  re -exposed  t o  p a r a s i t e  e g g s  and  
l a r v a e  and  soon  become i n f e s t e d  a g a i n .  F u r t h e r m o r e ,  d u r i n g  
d i s c u s s i o n s  w i t h  p r o d u c e r s  t h r o u g h o u t  Morocco a  common c o n c e r n  
was r a i s e d  o v e r  t h e  q u a l i t y  and  e f f e c t i v e n e s s  o f  t h e  a n i m a l  
h e a l t h  c a r e  p r o v i d e d  by t h e  government .  Why t h e s e  c o n c e r n s  were 
v o i c e d  i s  unknown and  no  e f f o r t  was made t o  d e t e r m i n e  t h e  
r e a s o n s .  

P a r t i c u l a r  p roblems i n  s h e e p  management a n d  p r o d u c t i o n  
a c r o s s  t h e  c o u n t r y  i n c l u d e :  

e x c e s s i v e  numbers o f  low q u a l i t y  breeding rams, 
l a t e  weaning o f  lambs, 
lambing a t  times when morta l i ty  is high,  
low l e v e l s  o f  animal n u t r i t i o n ,  
poor sheep s e l e c t i o n  p r a c t i c e s ,  and 
low q u a l i t y  wool. 

S p e c i f i c a l l y ,  p r o d u c e r s  i n  Morocco g e n e r a l l y  keep  a n  
e x c e s s i v e  number o f  rams i n  t h e i r  f l o c k s  y e a r  round a l l o w i n g  
i n d i s c r i m i n a t e  b r e e d i n g .  T h i s  p r a c t i c e  i s  u n n e c e s s a r y  r e s u l t i n g  
i n  i n e f f i c i e n t  u s e  of  f o r a g e  and  lambing a t  v a r i o u s  times 
t h r o u g h o u t  t h e  y e a r  w i t h  l i t t l e  o r  no s e l e c t i o n  f o r  g e n e t i c  
improvement.  Ram-to-ewe r a t i o s  v a r y  b u t  a r e  o f t e n  a round  1:20. 

I n t e n t i o n a l l y  weaning lambs i s  a  management p r a c t i c e  r a r e l y  
u sed  by Moroccan l i v e s t o c k  p r o d u c e r s .  P r o j e c t  s t u d i e s  showed 
t h a t  by e a r l y  weaning o f  lambs ,  p r o d u c e r s  c o u l d  r e c e i v e  t h e  
h e a l t h ,  n u t r i t i o n a l  and  r e p r o d u c t i v e  b e n e f i t s  w i t h o u t  a  r e d u c t i o n  
i n  lamb growth  and  deve lopment .  The combina t ion  o f  a  g r a z i n g  
management program c o u p l e d  w i t h  e a r l y  weaning a l l o w e d  young lambs 
a c c e s s  t o  q u a l i t y  f o r a g e  a n d  r educed  t h e  t ime  r e q u i r e d  t o  r e a c h  a  
m a r k e t a b l e  s i z e  w h i l e  ewes remained i n  b e t t e r  c o n d i t i o n  a l l o w i n g  
them t o  b r e e d  back more r e a d i l y .  

Across  p r o j e c t  s i t e s ,  lambs a r e  bo rn  t h r o u g h o u t  t h e  y e a r  
w i t h  a  h i g h e r  i n c i d e n c e  o f  b i r t h s  d u r i n g  t h e  s p r i n g ,  f a l l ,  and  
w i n t e r  months.  Most lambs a r e  bo rn  d u r i n g  p e r i o d s  when t h e  r i s k  
o f  m o r t a l i t y  i s  h i g h .  The i n c i d e n c e  of  lambing i n t e r v a l s  t h a t  
exceeded  13 months was common. T h i s  p r i m a r i l y  r e f l e c t e d  a  l a c k  
o f  s u f f i c i e n t  f o r a g e  t o  meet t h e  ewest n u t r i t i o n a l  r e q u i r e m e n t s  
f o r  r e p r o d u c t i o n .  



Death l o s s e s  o c c u r r e d  yea r  round b u t  a  h igher  i n c i d e n c e  of  
d e a t h s  o c c u r r e d  d u r i n g  t h e  l a t e  f a l l  and w i n t e r  when t h e  weather  
was h a r s h  and f o r a g e  was l i m i t e d .  P roducers  r e p o r t e d  normal 
d e a t h  l o s s  t o  be 7% t o  9% f o r  lambs and 3% t o  4% f o r  b r e e d i n g  
a n i m a l s  whi le  t h e  p r o j e c t  producer  s t u d y  subsample e x p e r i e n c e d  a  
6.9% lamb l o s s .  

Poor sheep s e l e c t i o n  p r a c t i c e s  and r e p r o d u c t i o n  problems 
were common a t  a l l  p r o j e c t  s i t e s .  Problems encoun te red  i n c l u d e d :  

* ram i n f e r t i l i t y ,  
* producer fa i lure  t o  identify production and reproduction 

related problems i n  animals for  se lect ion of  replacement 
ewes, breeding rams and cu l l  animals; and 
poor management of  animal nutrition. 

S p e c i f i c a l l y ,  ram f e r t i l i t y  problems were found a t  a l l  
p r o j e c t  s i t e s  and 22% o f  217 rams checked f o r  r e p r o d u c t i v e  
~ r o b l e m s  were t o  be de termined s t e r i l e  o r  n e a r l v  s o .  
Reproduc t ive  problems encoun te red  ranged from l b w  sperm m o t i l i t y  
and c o n c e n t r a t i o n  t o  c r y p t o r c h i d i s m  i n  rams. P r o j e c t  and SR-CRSP 
s t a f f  t r a i n e d  t e c h n i c i a n s  t o  r e c o g n i z e  ram r e p r o d u c t i v e  problems 
and a  v o l u n t a r y  program f o r  checking p r o d u c e r s 1  rams i s  i n  t h e  
i n i t i a l  phase .  

The c r i t e r i a  f o r  t h e  s e l e c t i o n  of  lambs a s  r ep lacement  ewes 
were s o  d i f f e r e n t  around t h e  c o u n t r y  t h a t  many u n d e s i r a b l e  
a n i m a l s  remain i n  p r o d u c e r s 1  f l o c k s .  Out o f  3 ,942 b r e e d i n g  
a n i m a l s  examined i n  t h e  p r o j e c t  c l a s s i f i c a t i o n  and s e l e c t i o n  
program, 26% were r a t e d  a s  i n f e r i o r  a n i m a l s ,  and 15% o f  a l l  
a n i m a l s  examined were i n c a p a b l e  of  r e p r o d u c t i o n .  Unproductive 
a n i m a l s  r e q u i r e  t h e  same inves tment  i n  f o r a g e  r e s o u r c e s ,  
supplementa l  f e e d  and medical  c a r e  a s  p r o d u c t i v e  a n i m a l s  a t  t h e  
c o s t  of  reduced e f f i c i e n c y  and p r o f i t s  t o  t h e  p roducers .  

The low n u t r i t i o n a l  s t a t u s  which a n i m a l s  s u f f e r  a s  a  r e s u l t  
o f  i n s u f f i c i e n t  f o r a g e  r e s o u r c e s  produces  a  s e v e r e l y  d e p r e s s e d  
r e p r o d u c t i v e  c a p a c i t y .  Few, i f  any ,  a n i m a l s  a r e  a l lowed t o  
e x p r e s s  g e n e t i c  p o t e n t i a l  f o r  p r o d u c t i o n .  I n  a d d i t i o n ,  measured 
weight  l o s s e s  o f  a n i m a l s  were due t o  i n a d e q u a t e  f o r a g e  q u a n t i t y  
a n d ,  p o s s i b l y ,  q u a l i t y .  E w e s  w e i g h t s  were monitored f o r  a  y e a r  
and most l o s t  weight  d u r i n g  t h e  l a s t  t r i m e s t e r  of g e s t a t i o n  w i t h  
some showing weight  l o s s  th roughou t  t h e  e n t i r e  g e s t a t i o n  p e r i o d .  

The weight  changes  e x p e r i e n c e d  by ewes i n  t h e  producer  s t u d y  
i n d i c a t e d  t h a t  t h e  ewes ga ined  weight  i n  t h e  s p r i n g  and l o s t  
weight  d u r i n g  t h e  remainder  o f  t h e  y e a r  r e g a r d l e s s  of t h e  lambing 
d a t e .  T h i s  p a t t e r n  i s  i n  s h a r p  c o n t r a s t  t o  t h e  weight  changes  
expec ted  i n  a n  a v e r a g e  ewe's r e p r o d u c t i v e  c y c l e  and has  a  
s u b s t a n t i a l  n e g a t i v e  impact  on o v e r a l l  r e p r o d u c t i v e  performance.  

Wool g r a d e s  i n  sheep a t  p r o j e c t  s i t e s  were g e n e r a l l y  low. 
F l e e c e  g r a d e s  ranged from 40 t o  6 0  w i t h  most be ing  between 40 and 
50. Kemp a n d / o r  h a i r  was p r e s e n t  i n  roughly  t w o - t h i r d s  of  t h e  
f l e e c e s .  D e s p i t e  demand f o r  q u a l i t y  wool stemming from t h e  
Moroccan c a r p e t  i n d u s t r y ,  l i v e s t o c k  p roducers  g e n e r a l l y  c o n s i d e r  



wool a  by -p roduc t  o f  a n i m a l  p r o d u c t i o n  and have l i t t l e  i n t e r e s t  
i n  i t s  improvement because  e a c h  i n d i v i d u a l  p r o d u c e r  d e a l s  w i t h  a  
r e l a t i v e l y  s m a l l  q u a n t i t y .  

Recommendations:  Range L i v e s t o c k  P r o d u c t i o n  

Based upon o b s e r v a t i o n s  and  e x p e r i e n c e  g a i n e d  a t  t h e  v a r i o u s  
p r o j e c t  s i t es ,  i t  i s  recommended t h a t  r e s e a r c h  and  e x t e n s i o n  
programs  i n c l u d e  a s p e c t s  t o  i n c r e a s e  f o r a g e  p r o d u c t i v i t y  and  t o  
improve a n i m a l  husbandry  p r a c t i c e s .  S i g n i f i c a n t  improvement  i n  
f o r a g e  p r o d u c t i o n  a n d ,  s u b s e q u e n t l y ,  a n i m a l  p r o d u c t i o n  can  be 
e x p e c t e d  i n  many a r e a s  t h r o u g h  g r a z i n g  management combined w i t h  
improved ' an ima l  management p r a c t i c e s .  

Given t h e  l i m i t e d  number o f  t r a i n e d  p r o f e s s i o n a l s  and  t h e  
s c a r c i t y  o f  program f u n d s  i n  Morocco, i t  i s  e s s e n t i a l  t h a t  
e f f o r t s  o f  t h e  r a n g e  management p e r s o n n e l  be c o n c e n t r a t e d  i n  
a r e a s  where a n  a t t i t u d e  o f  l o c a l  c o n c e r n  and  c o o p e r a t i o n  e x i s t s .  
I n  some a r e a s ,  l i v e s t o c k  p r o d u c e r s  have r e c o g n i z e d  t h e  v a l u e  of  
f o r m a l l y  o r g a n i z i n g  t h e m s e l v e s  t o  t r y  and  d e a l  w i t h  common r a n g e  
management and  l i v e s t o c k  p r o d u c t i o n  prob lems .  These  a r e  t h e  
a r e a s  where p r o d u c t i o n  p rob lems  can  be s u c c e s s f u l l y  a d d r e s s e d .  
Once g r o u p s  a r e  f o r m a l l y  o r g a n i z e d  a n d  g r a z i n g  management is  
e s t a b l i s h e d  by t h e  g roup  o f  p r o d u c e r s  and  t e c h n i c i a n s ,  r a n g e  
deve lopmen t  p r o j e c t s  s u c h  a s  s e e d i n g  a n d  o t h e r  f o r a g e  improvement  
e f f o r t s  c a n  be p l a n n e d  and  implemented .  Under t h e s e  
c i r c u m s t a n c e s  t h e  e x p e n d i t u r e  o f  l i m i t e d  deve lopment  f u n d s  i s  
j u s t i f i e d .  

Improved a n i m a l  husbandry  p r a c t i c e s  t h a t  s h o u l d  be 
c o n s i d e r e d  i n c l u d e  : 

* t iming lambing pe r iods  t o  co inc ide  with  per iods  of  
increased  forage  product ion s o  a s  t o  b e t t e r  u t i l i z e  
a v a i l a b l e  resources ,  improve ewe cond i t ion  and reduce 
producers1 dependence on c o s t l y  supplemental f eeds ;  

* c u l l i n g  unproductive ewes t o  a l low product ive  animals  more 
a v a i l a b l e  forage ;  

* s e p a r a t i n g  rams from t h e  eves  except  dur ing  a s p e c i f i e d  
breeding season thus  enabl ing  producers t o  b e t t e r  
synchronize lambing pe r iods  and o t h e r  c r i t i c a l  n u t r i t i o n a l  
pe r iods  wi th  times of high forage  a v a i l a b i l i t y ;  

* prevent ing i n f e r i o r  rams from breeding by such s e p a r a t i o n  
o r  by p r a c t i c i n g  t h e  s h o r t  scrotum technique f o r  
s t e r i l i z a t i o n ;  

* r idd ing  herds  of o t h e r  unproductive members and 
encouraging producers t o  select f o r  high q u a l i t y  
product ive  animals  and n o t  j u s t  increased  animal numbers; 

* e s t a b l i s h i n g  s u p e r i o r  breeding herds  through a s e l e c t i o n  
and c l a s s i f i c a t i o n  program and banding sheep i n t o  l a r g e r  
f l o c k s  when a p p r o p r i a t e  t o  i nc rease  l i v e s t o c k  product ion 
e f f i c i e n c y  ; and 

* e s t a b l i s h i n g  ex tens ion  programs t o  t r a i n  producers i n  
prevent ive  animal h e a l t h  care which could ensure  t h a t  
t rea tments  a r e  scheduled when animals  a r e  moved t o  new 
p a s t u r e s  and c o r r a l s  thereby d i s r u p t i n g  p a r a s i t e  l i f e  



cycles.  

I n  a d d i t i o n ,  e x t e n s i o n  program e f f o r t s  s h o u l d  be made i n  t h e  
a r e a s  o f :  

wool quality improvement and marketing, and 
goat production. 

S i n c e  wool q u a l i t y  c h a r a c t e r i s t i c s  ( d e g r e e  o f  c o n t a m i n a t i o n  
w i t h  kemp and  h a i r ,  f l e e c e  w e i g h t ,  s t a p l e  l e n g t h  a n d  f i b e r  
d i a m e t e r )  a re  some of t h e  most h e r i t a b l e  t r a i t s  i n  s h e e p ,  wool 
q u a l i t y  c o u l d  be r a p i d l y  improved t h r o u g h  h e r d  s e l e c t i o n .  
Improved wool q u a l i t y ,  c o u p l e d  w i t h  improved m a r k e t i n g  t h r o u g h  
q u a l i t y  c o n t r o l  a n d  p o o l i n g  o f  f leeces) ,  c o u l d  a i d  Moroccan 
p r o d u c e r s  i n  mee t ing  t h e  l o c a l  demand f o r  c a r p e t  g r a d e  wool.  
The Moroccan c a r p e t  i n d u s t r y  c u r r e n t l y  i m p o r t s  a p p r o x i m a t e l y  
2 0 , 0 0 0  m e t r i c  t o n s  o f  c a r p e t  g r a d e  wool a n n u a l l y  a t  h a r d  c u r r e n c y  
c o s t  because  Moroccan wool d o e s  n o t  meet q u a l i t y  s t a n d a r d s  
e s t a b l i s h e d  i n  t h e  wor ld  marke t  and  t h e  s u p p l y  is d i s p e r s e d  i n  
r e l a t i v e l y  small q u a n t i t i e s  o v e r  t h e  e n t i r e  n a t i o n .  Development 
o f  wool c o o p e r a t i v e s  f o r  a c c u m u l a t i n g ,  g r a d i n g ,  p o o l i n g  a n d  
m a r k e t i n g  o f  wool c o u l d  l e a d  t o  mu tua l  b e n e f i t s  f o r  b o t h  
p r o d u c e r s  a n d  t h e  e x p o r t  c a r p e t  i n d u s t r y  i n  terms o f  employment,  
p r i c e s  and  raw materials i m p o r t a t i o n  i s s u e s .  

P r o d u c e r s  w i t h  l i m i t e d  r e s o u r c e s  may be well a d v i s e d  t o  
raise a n i m a l s  t h a t  c a n  p roduce  on t h e  r e s o u r c e s  a v a i l a b l e  i n s t e a d  
of a t t e m p t i n g  t o  ra ise  a n i m a l s  t h a t  r e q u i r e  s u p p l e m e n t a l  f e e d s  a t  
c o s t s  t h a t  are d i f f i c u l t  t o  r e c o v e r .  More e f f o r t  s h o u l d  be 
expended  i n  e x p l o r i n g  t h e  p o t e n t i a l  o f  g o a t s  f o r  e f f i c i e n t l y  
p r o d u c i n g  meat a n d  f i b e r .  Al though t h e  p r o j e c t  e f f o r t  t o  compare 
g o a t  a n d  s h e e p  p r o d u c t i o n  on l i m i t e d  r e s o u r c e s  was n o t  
c o n c l u s i v e ,  i t  is  p o s s i b l e  t h a t  g o a t s  are  c a p a b l e  o f  h i g h e r  a n d  
more e f f i c i e n t  p r o d u c t i o n  t h a n  s h e e p  unde r  s e v e r e  c o n d i t i o n s .  

F i n d i n g s :  S o c i o l o g i c a l  R e s e a r c h  

The s o c i o l o g i c a l  r e s e a r c h  c a r r i e d  o u t  unde r  t h e  p r o j e c t  
s o u g h t  t o :  

determine producer perceptions of their production 
needs and constraints, and 
identify social  constraints t o  the adoption of  new 
technologies. 

C o o r d i n a t e d  a n d  s y s t e m a t i c  p r o j e c t - w i d e  s t u d i e s  were 
u n d e r t a k e n  i n  t h e  s p r i n g  o f  1985 a n d  c o n t i n u e d  t h r o u g h o u t  t h e  
f i n a l  18 months o f  t h e  p r o j e c t .  S t a f f i n g  a r r a n g e m e n t s  a l l o w e d  
Moroccan p e r s o n n e l  t o  g a i n  d i r e c t  e x p e r i e n c e  i n  c o n d u c t i n g  s o c i a l  
r e s e a r c h  i n  r e l a t i o n  t o  r a n g e  management a n d  ' l i v e s t o c k  management 
improvement.  The RMIP s o c i a l  r e s e a r c h  teams were i n v o l v e d  i n  two 
major  work a c t i v i t i e s :  

* an on-going study of prices of  agricultural commodities in  
local  souks (weekly markets) to identify prices relevant 
t o  local producers, and 



* a s e r i e s  o f  case s tud ies  o f  producers within producer 
categor ies  thought t o  represent the range o f  production 
systems found a t  each site. 

P r o d u c e r  p e r c e p t i o n s  o f  t h e  marke t  v a l u e s  o f  c r o p s  a n d  
l i v e s t o c k  p r o d u c t s  were s i m i l a r  t o  t h o s e  found  i n  most s o c i e t i e s  -- " p r i c e s  a r e  lower  t h a n  t h e y  were s e v e r a l  y e a r s  ago1!. The re  
seems t o  be a  t endancy  t o  remember t h e  times a n d  t o  r e g a r d  
them a s  t h e  norm. I n  r e a l i t y  p r i c e s  a r e  g e n e r a l l y  h i g h e r  t h a n  
e v e r  b u t  r e a l  p r o f i t s  a r e  lower  b e c a u s e  o f  i n c r e a s e d  p r o d u c t i o n  
c o s t s  and  i n f l a t i o n .  

P r o d u c e r  p e r c e p t i o n s  o f  t h e i r  p r o d u c t i o n  e n v i r o n m e n t  
g e n e r a l l y  c e n t e r e d  on t h e  i s s u e s  o f  low p r o d u c t i v i t y  and  t h e i r  
l i m i t e d  a b i l i t y  t o  p r o v i d e  f o r  p r o p e r  n u t r i t i o n  and  h e a l t h  c a r e  
o f  a n i m a l s  due  t o  h i g h  c o s t s .  Drought  and  o v e r s t o c k i n g  were  
i d e n t i f i e d  a s  major  p rob lems  a s s o c i a t e d  w i t h  low p r o d u c t i v i t y  b u t  
were deemed beyond t h e  i n d i v i d u a l ' s  c o n t r o l .  Most p r o d u c e r s  f e l t  
t h a t  c o n d i t i o n s  were g r a d u a l l y  w o r s e n i n g  o v e r  t i m e .  P r o d u c e r s  
f e l t  t h a t  d r o u g h t  was k e e p i n g  t h e  p r o d u c t i o n  o f  s u p p l e m e n t a l  
f e e d s  low a n d ,  t h e r e f o r e ,  k e e p i n g  f e e d  p r i c e s  h i g h .  Animal 
h e a l t h  p rograms  were v a l u e d  and  t h o u g h t  t o  be needed ,  however ,  
many p r o d u c e r s  were  s c e p t i c a l  a b o u t  t h e  e f f e c t i v e n e s s  o f  e x i s t i n g  
programs  a n d  were n o t  aware  o f  t h e  management a s p e c t s  n e c e s s a r y  
f o r  e f f e c t i v e  d i s e a s e  a n d  p a r a s i t e  c o n t r o l  p rograms .  

S o c i a l  c o n s t r a i n t s  r e l a t e d  t o  m a r k e t i n g  of p r o d u c t s  were 
few. However, t h e  marke t  l i m i t a t i o n  a f f e c t i n g  c o n t r o l l e d  
b r e e d i n g  o f  l i v e s t o c k  ( g e n e r a l l y  a c c o m p l i s h e d  t h r o u g h  c a s t r a t i o n  
of ma le s  n o t  k e p t  f o r  b r e e d i n g )  was i m p o r t a n t .  Male a n i m a l s  a r e  
marke t ed  w i t h  t h e  t e s t i c l e s  i n t a c t  on t h e  c a r c a s s  and  demand a  
h i g h e r  p r i c e  t h a n  do f e m a l e  a n i m a l s .  L i k e w i s e ,  d o c k i n g  o f  t a i l s  
a s  a  s a n i t a t i o n  measure  i s  n o t  a p p r o p r i a t e  s i n c e  t a i l s  on 
c a r c a s s e s  a r e  a  t r a d i t i o n a l  means by which consumers  
d i f f e r e n t i a t e  s h e e p  c a r c a s s e s  f rom g o a t  c a r c a s s e s .  

C o n s t r a i n t s  t o  a c c e p t a n c e  o f  new t e c h n o l o g y  were g e n e r a l l y  
n o t  found  t o  be c u l t u r a l .  An e x c e p t i o n  is  t h e  a v e r s i o n  w i t h i n  
t h e  c u l t u r e  t o  u n d e r t a k i n g  any  management p r a c t i c e s  t h a t  r e s u l t s  
i n  a n i m a l s  b l e e d i n g  f rom a n  open wound. T h i s  l i m i t a t i o n  
d i s a l l o w s  d o c k i n g  o f  t a i l s  o r  c a s t r a t i o n  a n d  a f f e c t s  s a n i t a t i o n  
a n d  c o n t r o l l e d  b r e e d i n g  e f f o r t s .  O t h e r  c o n s t r a i n t s  t o  a c c e p t a n c e  
o f  t e c h n o l o g y  a r e  g e n e r a l l y  c e n t e r e d  a r o u n d  i n d i v i d u a l  p r o d u c e r  
r e s o u r c e  l i m i t a t i o n s  o r  s c a l e  and  p r o d u c e r  dependence  on common 
r e s o u r c e s .  I n d i v i d u a l  a c t i o n s  i n v o l v i n g  communally owned 
r e s o u r c e s  have e s s e n t i a l l y  no e f f e c t .  Group a c t i o n s  a r e  needed  
unde r  t h e s e  c i r c u m s t a n c e s  a n d ,  u n f o r t u n a t e l y ,  t h e  t r a d i t i o n a l  
mechanisms f o r  c o n t r o l  and  management o f  communal r e s o u r c e s  ( s u c h  
a s  t h e  j e m a ' a )  have ,  f o r  a l l  p r a c t i c a l  p u r p o s e s ,  d i s a p p e a r e d  i n  
many a r e a s .  

Recommendations:  S o c i o l o g i c a l  R e s e a r c h  

D e a l i n g  w i t h  l i m i t a t i o n s  t o  t h e  a c c e p t a n c e  o f  new t e c h n o l o g y  
i s  t h e r e f o r e  r e l a t e d  t o  i n t r o d u c i n g  t e c h n i q u e s  f o r  improv ing  
management t h a t  f i t  w i t h i n  t h e  e x i s t i n g  c u l t u r a l  c o n s t r a i n t s  and  



t h a t  encourage  management of communally owned r e s o u r c e s .  I n  t h e  
c a s e  o f  c o n t r o l l e d  b r e e d i n g  of  a n i m a l s ,  b l o o d l e s s  male 
s t e r i l i z a t i o n  t e c h n i q u e s  t h a t  do n o t  remove t h e  t e s t i c l e s  a r e  i n  
o r d e r .  The s h o r t - s c o t u m  t e c h n i q u e  i n t r o d u c e d  t h r o u g h  t h e  p r o j e c t  
i s  one a p p r o p r i a t e  a p p r o a c h  t o  a c c o m p l i s h i n g  c o n t r o l l e d  b r e e d i n g .  
Another  a p p r o a c h  t o  t h i s  i s s u e  a s  well a s  many o t h e r  a n i m a l  and  
r ange  management i s s u e s  i s  t h e  f o r m a t i o n  of  p r o d u c e r  c o o p e r a t i v e s  
on communal l a n d  whereby i t  i s  p o s s i b l e  a n d  p r a c t i c a l  t o  form 
l a r g e r  h e r d s  a c c o r d i n g  t o  a n i m a l  c l a s s .  Through t h i s  p r a c t i c e ,  
b r e e d i n g  a n i m a l s  c a n  be h e r d e d  s e p a r a t e l y  f rom marke t  a n i m a l s  a n d  
managed a c c o r d i n g  t o  t h e  s p e c i f i c  n e e d s  o f  t h e  a n i m a l  c l a s s .  
T h i s  a l s o  a l l o w s  f o r  t h e  c o n t r o l  a n d  management o f  g r a z i n g .  Such 
g roup  e f f o r t s  have been s u c c e s s f u l l y  t r i e d  a t  t h e  F r i t i s s  G r a z i n g  
P e r i m e t e r  n e a r  Ain Beni  Mathar .  The key t o  improved r a n g e  and  
a n i m a l  management is  invo lvemen t  o f  t h e  p r o d u c e r s  a s  a  g roup  t h a t  
c a n  and  is  w i l l i n g  t o  a c t  i n  t h e  i n t e r e s t  o f  t h e  e n t i r e  g roup .  

F i n d i n g s :  Economic A n a l y s i s  

The o b j e c t i v e s  o f  t h e  economic a n a l y s i s  were t o :  

* i d e n t i f y  economically f e a s i b l e  a l t e r n a t i v e s  that would 
i n c r e a s e  product ion and product ion e f f i c i e n c y  o f  l i v e s t o c k  
systems i n  Morocco, and 

* estimate t h e  magnitude o f  product ion and u l t i m a t e  n e t  
income i n c r e a s e s  given a range o f  producer accepted  
a l t e r n a t i v e  product ion s t r a t e g i e s .  

The economic a n a l y s i s  p r o c e s s  c o n s i s t e d  o f :  

+ development o f  a d e s c r i p t i v e  model that could be used f o r  
budgeting and p a r t i a l  budgeting based on product ion 
parameters ,  t h e  c o s t s  o f  r e sources  used i n  product ion and 
t h e  p r i c e s  of  products ;  

* i n t e g r a t i o n  o f  b i o l o g i c a l  and socioeconomic in format ion  
i n  o rde r  t o  i d e n t i f y  f e a s i b l e  a l t e r n a t i v e  range and 
l i v e s t o c k  management p r a c t i c e s ;  and 
comparison o f  a l t e r n a t i v e s  i n  terms of  investment  
c o s t s  and t h e  subsequent i n c r e a s e s  i n  fo rage  product ion 
r equ i r ed  t o  produce a given real rate of  r e t u r n  on 
investment. 

Data p e r t a i n i n g  t o  t h e  p r o d u c t i v i t y  o f  e x i s t i n g  l i v e s t o c k  
p r o d u c t i o n  s y s t e m s  were c o l l e c t e d  i n  e a c h  o f  t h e  f o u r  p r o j e c t  
a r e a s  a n d  i n c l u d e d  e s t i m a t e s  o f :  

+ herd s t r u c t u r e  and p r o d u c t i v i t y ,  
* f e e d  and fo rage  r e sources  used, 
* revenue from l i v e s t o c k  product ion,  
* l i v e s t o c k  product ion c o s t s ,  
* c rop  p roduc t iv i ty ,  
* revenue from c rop  product ion,  
+ c rop  product ion c o s t s ,  
* income and c o s t s  from o t h e r  a c t i v i t i e s ,  
+ product ion system n e t  revenue, and 
* fo rage  use  e f f i c i e n c y .  



The a n a l y s i s  of t h e  p r o d u c t i o n  s y s t e m s  i d e n t i f i e d  b a s i c  
economic p rob lems  i n  Moroccan l i v e s t o c k  p r o d u c t i o n  i n c l u d i n g  h i g h  
p r o d u c t i o n  c o s t s  a n d  low p r o d u c t i v i t y .  High p r o d u c t i o n  c o s t s  
r e s u l t  f rom t h e  dependence  on e x p e n s i v e  s o u r c e s  o f  f e e d s  f o r  
m a i n t a i n i n g  a n i m a l s  a n d  s u p p o r t i n g  u n p r o d u c t i v e  a n i m a l s .  Low 
l e v e l s  o f  p r o d u c t i v i t y  r e s u l t  f rom: 

drought, 
abusive land use pract ices ,  
outdated animal and grazing management pract ices ,  and 
resource l imitat ions  (b io logica l  and f inanc ia l ) .  

While t h e s e  p rob lems  o f  h i g h  p r o d u c t i o n  c o s t s  and  low 
p r o d u c t i v i t y  were common t o  b o t h  l i v e s t o c k  a n d  c r o p  
p r o d u c t i o n ,  t h e  p r o j e c t  emphas ized  l i v e s t o c k  p r o d u c t i o n  
a l t e r n a t i v e s  t h e r e b y  b a l a n c i n g  o t h e r  more w i d e s p r e a d  e f f o r t s  i n  
Morocco d i r e c t e d  toward  s o l v i n g  agronomic  prob lems .  A l t e r n a t i v e s  
a d d r e s s e d  l i v e s t o c k  p r o d u c t i o n  c o s t s  i n  two major  a r e a s :  

improved animal husbandry and management, and 
increased production o f  range forage a s  a subst i tute  
f o r  high c o s t  feeds.  

P r o d u c t i o n  c o s t s  c o u l d  be r e d u c e d  t h r o u g h  c u l l i n g  o f  non- 
p r o d u c t i v e  a n i m a l s ,  a d j u s t i n g  management t o  r e d u c e  d i s e a s e  a n d  
p a r a s i t e  i n f e s t a t i o n ,  and  managing f e e d  a n d  f o r a g e  r e s o u r c e s  
based  on a n i m a l  r e q u i r e m e n t s  ( s u p p l e m e n t a l  f e e d i n g  programs  a n d  
p r a c t i c e s  s u c h  a s  e a r l y  w e a n i n g ) .  

When r ange  f o r a g e  i s  v a l u e d  a s  a  s u b s t i t u t e  f o r  s u p p l e m e n t a l  
f e e d s  a n d  s i t e s  h a v i n g  a d e q u a t e  i n h e r e n t  p o t e n t i a l  a r e  t r e a t e d ,  
e c o n o m i c a l l y  f e a s i b l e  i n c r e a s e s  i n  r a n g e  f o r a g e  p r o d u c t i o n  a r e  
p o s s i b l e  t h r o u g h  v a r i o u s  p r a c t i c e s .  Based on s t u d i e s  i n i t i a t e d  
a s  p r o j e c t  a c t i v i t i e s ,  management p r a c t i c e s  c o n s i d e r e d  a s  v i a b l e  
a p p r o a c h e s  on s p e c i f i c  s i t e s  i n c l u d e :  

grazing management, 
contour terracing, 
shrub planting, 
ch i se l ing ,  
seeding with the rangeland d r i l l ,  
seeding by conventional methods, and 
combinations o f  these pract ices .  

The d e g r e e  t o  which improvement p r a c t i c e s  can  be a p p l i e d  on 
r a n g e l a n d  i s  d e t e r m i n e d  t o  a  g r e a t  e x t e n t  on t h e  c a p a c i t y  o f  t h e  
l a n d  t o  p roduce  f o r a g e .  I n  t h e  RMIP a n a l y s i s ,  a p p r o x i m a t e l y  70% 
of  t h e  r a n g e l a n d  i n  Morocco was c o n s i d e r e d  t o  have l i m i t e d  
p o t e n t i a l  f o r  f o r a g e  p r o d u c t i o n  because  o f  a r i d i t y .  These l a n d s  
were c o n s i d e r e d  f o r  improvement  o n l y  t h r o u g h  i n v e s t m e n t  i n  
e x t e n s i v e  p r a c t i c e s  s u c h  a s  g r a z i n g  management. The e x p e c t e d  
a v e r a g e  i n c r e a s e  i n  a v a i l a b l e  f o r a g e  p r o d u c t i o n  t h r o u g h  g r a z i n g  
management a l o n e  was c o n s e r v a t i v e l y  e s t i m a t e d  t o  be  57%. The 
r e m a i n i n g  30% o f  t h e  l a n d  was c o n s i d e r e d  t o  t o  have a d e q u a t e  
p r o d u c t i o n  p o t e n t i a l  t o  q u a l i f y  f o r  more i n v e s t m e n t  i n t e n s i v e  
improvement  p r a c t i c e s .  The p o t e n t i a l  a v e r a g e  f o r a g e  p r o d u c t i o n  



i n c r e a s e  on these l a n d s  was c o n s e r v a t i v e l y  e s t i m a t e d  t o  be 200%. 

Recommendations: Economic A n a l y s i s  

The re  a r e  p r o b a b l y  many b i o l o g i c a l  a n d  e c o n o m i c a l l y  f e a s i b l e  
ways i n  a d d i t i o n  t o  t h o s e  a t t e m p t e d  t h r o u g h  t h e  RMIP by which 
a n i m a l  a n d  f o r a g e  p r o d u c t i o n  c a n  be i n c r e a s e d .  The c r i t i c a l  
e l e m e n t  i s  t h e  d e g r e e  of i n t e r e s t  and  d e s i r e  t h a t  p r o d u c e r s  have 
i n  improving  t h e i r  s i t u a t i o n .  P r o d u c e r s  can  be s u c c e s s f u l l y  
a s s i s t e d  i n  improv ing  t h e i r  a n i m a l s  a n d  r a n g e  r e s o u r c e s  b u t  i t  i s  
h i g h l y  d o u b t f u l  t h a t  improvement c a n  be handed t o  them. P roduce r  
i nvo lvemen t .  a n d  p a r t i c i p a t i o n  i n  a l l  p h a s e s  o f  deve lopment  
i n c l u d i n g  i n v e s t m e n t  i s  needed  t o  e n s u r e  t h a t  t h e  commitment t o  
improvement e x i s t s .  

The e f f e c t  o f  improved management o f  l i v e s t o c k  p r o d u c t i o n  
systems can  be i m p o r t a n t  a t  t h e  l o c a l  a n d  b r o a d e r  r e g i o n a l  o r  
n a t i o n a l  l e v e l s .  For  example ,  even  a t  a  r e l a t i v e l y  low y e t  
p e r h a p s  r e a l i s t i c  l e v e l  o f  p r o d u c e r  a c c e p t a n c e  o f  25%, 
s u b s t a n t i a l  improvement i n  a v e r a g e  p r o d u c t i o n  ( 3 3 % ) ,  p r o d u c t i o n  
e f f i c i e n c y  ( 4 4 % )  a n d ,  more i m p o r t a n t l y ,  n e t  r evenue  c o u l d  be 
e x p e c t e d .  The a v e r a g e  i n c r e a s e  i n  n e t  r e v e n u e  p e r  f a m i l y  member 
is  p r o j e c t e d  t o  be 49% a t  t h e  25% a d o p t i o n  l e v e l  and  i s  e s t i m a t e d  
t o  be much h i g h e r  a s  p r o d u c e r  a c c e p t a n c e  i n c r e a s e s .  

E s t i m a t e s  o f  a v e r a g e  n a t i o n a l  a n n u a l  p r o d u c t i o n  and  p r o d u c t  
v a l u e  based  on 25% p r o d u c e r  a c c e p t a n c e  would r e s u l t  i n  
s u b s t a n t i a l  i n c r e a s e s  i n  p r o d u c t i o n  (33%) a n d  p r o d u c t  v a l u e  ( 3 2 % )  
t h u s  c o n t r i b u t i n g  t o  t h e  long- te rm p o s s i b i l i t y  o f  r e e s t a b l i s h i n g  
e x p o r t  m a r k e t s  f o r  meat  and  meat p r o d u c t s  and s o  s t r e n g t h e n i n g  
t h e  na t i o n a  1 economy. 

The f o l l o w i n g  a c t i o n s  a r e  needed  t o  s t r e n g t h e n  t h e  e f f o r t s  
t o  improve r a n g e  management a n d  l i v e s t o c k  p r o d u c t i o n :  

a n a t i o n a l  s t r a t e g y  accompanied by c l e a r  s t a t emen t s  o f  
po l i cy  should be formed t o  se rve  a s  a guide f o r  t h e  
development o f  programs t h a t  a r e  of  high i n t e r e s t  t o  
producers  and have high l e v e l s  of  improvement p o t e n t i a l  ; 

* a sys t ema t i c  approach t o  planning and e v a l u a t i o n  o f  
programs should be e s t a b l i s h e d  t o  ensu re  t h a t  l o c a l  
programs are e f f e c t i v e  i n  addres s ing  t h e  p o l i c y  g o a l s  o f  
t h e  n a t i o n a l  s t r a t e g y  and t h a t  a systemmatic approach be 
used t o  ana lyze  problems and a l t e r n a t i v e s ;  
developnent e f f o r t s  should be d i r e c t e d  i n  those  a r e a s  
where producer i n t e r e s t  and commitment is h igh  and a t  
t hose  investment o p p o r t u n i t i e s  that d i r e c t l y  and quick ly  
i n c r e a s e  product ion;  
r e c i p i e n t s  of  development a s s i s t a n c e  should be r equ i r ed  t o  
p a r t i c i p a t e  i n  t h e  f i n a n c i n g  o f  developments i n  some form 
t o  ensu re  their involvement and commitment; 
e f f o r t s  t o  i n c r e a s e  t h e  amount o f  b i o l o g i c a l ,  s o c i a l  and 
economic in format ion  on range and l i v e s t o c k  product ion 
systems should be s t rengthened  a long  wi th  t h e  l i n e s  of  
communication among p r o f e s s i o n a l s  working i n  research ,  
educa t ion ,  ex t ens ion  and management; and 



* a n a t i o n a l  commitment should be made t o  cont inue  t h e  
s e a r c h  f o r  b e t t e r  development a p p l i c a t i o n s  i n  semiar id  and 
a r i d  zones. 

RHIP COMPONENT TWO: Extension 

F i n d i n g s :  E x t e n s i o n  Program Development 

The p r o j e c t  e x t e n s i o n  program deve lopment  r e l i e d  on: 

* determining audience prof  i les,  
* a ~ s e s s i n g  c u r r e n t  product ion systems, and 

i d e n t i f y i n g  p o t e n t i a l  i n t e r v e n t i o n s  and producer 
acceptance o f  a l t e r n a t i v e s .  

I n  r e g a r d  t o  a u d i e n c e  p r o f i l e s ,  e s s e n t i a l l y  two p r o d u c e r  
a u d i e n c e s  e x i s t  i n  t h e  e x t e n s i v e  l i v e s t o c k  s e c t o r  i n  e a c h  r e g i o n :  

* high-income producers  who comprise a small group o f  
f a m i l i e s  wi th  most of  t he  weal th  and income-producing 
c a p a b i l i t y ,  and 

* low-income producers  who make up t h e  major i ty  and c o n t r o l  
only small resource  sets wi th  a low c a p a b i l i t y  of  
producing income. 

T h i s  r e s o u r c e  d i s t r i b u t i o n  p a t t e r n  a f f e c t s  t h e  d e s i g n  and  
i m p l e m e n t a t i o n  o f  r a n g e  and  l i v e s t o c k  e x t e n s i o n  programs a s  b o t h  
a u d i e n c e s  have d i v e r g e n t  n e e d s  a n d  v a r y i n g  a b i l i t i e s  t o  r e spond  
t o  p roposed  i n t e r v e n t i o n s .  Producers c o n t r o l l i n g  most of  t h e  
p r i v a t e  land can b e n e f i t  from programs providing c rop  and 
rangeland improvements i nc lud ing  improved c rop  v a r i e t i e s ,  range 
seeding,  t e r r a c i n g ,  water spreading  and development, herd 
improvement, animal h e a l t h  and animal s e l e c t i o n .  Producers wi th  
less c o n t r o l  over  r e sources  would b e n e f i t  from coopera t ive  
o rgan iza t ions  through which they  can improve t h e  management of  
c o l l e c t i v e  land t o  which they have a c c e s s  a l lowing  programs such 
a s  animal h e a l t h ,  animal s e l c t i o n ,  range improvements, and 
record-keeping and a n a l y s i s  t o  be implemented. 

I n  a s s e s s i n g  c u r r e n t  p r o d u c t i o n  s y s t e m s ,  t h e  p r i n c i p a l  
p r o d u c t i o n  c o n s t r a i n t  f o r  t h e  m a j o r i t y  o f  Moroccan p r o d u c e r s  d o e s  
n o t  a p p e a r  t o  be a  l a c k  o f  i n t e r e s t  i n  new t echno logy  n o r  a  
d e s i r e  t o  p roduce  by t r a d i t i o n a l  methods b u t  r a t h e r  a  r e s o u r c e  
base  s o  s m a l l  t h a t  i t  c a n n o t  produce  a  p r o f i t  t h a t  a l l o w s  t h e  
p r o d u c e r  t o  r a i s e  o r ,  i n  many c a s e s ,  even  m a i n t a i n  h i s  s t a n d a r d  
o f  l i v i n g .  

Smal l  r u m i n a n t s  form t h e  b a s i s  f o r  t h e  p r o d u c t i o n  sys t em i n  
t h e  a r i d  and  s e m i a r i d  z o n e s  of  Morocco. I n  t h e s e  z o n e s ,  t h e  
p o t e n t i a l  f o r  major  i n c r e a s e s  i n  g r a i n  p r o d u c t i o n  i s  l i m i t e d  by 
i n h e r e n t l y  low p r o d u c t i v e  p o t e n t i a l  d e t e r m i n e d  by c l i m a t e  and  
s o i l s  and o f  l o c a l  s i g n i f i c a n c e  o n l y  i n  t h e  c o n t e x t  o f  i t s  
i n t e g r a t i o n  i n t o  t h e  l i v e s t o c k  p r o d u c t i o n  scheme. P r o j e c t  
e x t e n s i o n  e f f o r t s  were t h e r e f o r e  d i r e c t e d  p r i m a r i l y  t owards  
l i v e s t o c k  p r o d u c t i o n  and  improving  f o r a g e  c r o p  p r o d u c t i o n .  T h i s  



was a  r e v e r s a l  o f  c u r r e n t  Moroccan government  programs i n  which 
t h e  f o c u s  o f  e x t e n s i o n  h a s  been  d i r e c t e d  p r i m a r i l y  on c r o p  
p r o d u c t i o n  f o r  g r a i n .  P r o d u c e r  i n t e r e s t  was t h e  c r i t e r i a  t h o u g h t  
t o  be t h e  most i m p o r t a n t  d e t e r m i n a n t  t o  a c c e p t a n c e .  

Recommendations: E x t e n s i o n  Program Development 

Based on p r o j e c t  e x p e r i e n c e ,  t h e  n e c e s s a r y  i n g r e d i e n t s  t o  
s u c c e s s f u l  r a n g e  e x t e n s i o n  program deve lopment  i n  Morocco a r e :  

* organization of  co l l ec t ive  rangeland users into  e n t i t i e s  
that-are  capable of  managing the range resource, 

* continuous e f for t  t o  develop and t e s t  new range and 
livestock improvement practices that benefit  producers, 
and 

* development of  programs that introduce technology that 
provides benefits  to  the producers i n  the short-term and 
that w i l l  open the door t o  introduction of  technology that 
provides long-term benefits  to  the producers and society.  

An example o f  a n  a p p r o p r i a t e  e x t e n s i o n  program i n i t i a t e d  by 
RMIP p e r s o n n e l  i s  t h e  a n i m a l  s e l e c t i o n  program c a r r i e d  o u t  w i t h  
t h e  p r o d u c e r s  a t  t h e  F r i t i s s  P e r i m e t e r  n e a r  Ain Beni  Mathar .  The 
p r o d u c e r s  q u i c k l y  l e a r n e d  how t o  a p p l y  a n i m a l  s e l e c t i o n  c r i t e r i a  
f o r  h e r d  improvement and  r e a l i z e d  b e n e f i t s  o f  t h e  program t h r o u g h  
s a v i n g s  i n  p r o d u c t i o n  c o s t s  a n d  improved a n i m a l  p r o d u c t i o n  
e f f i c i e n c y  a n d  q u a l i t y .  

RnIP COHPONENT THREE: Traininq 

The t r a i n i n g  component was one o f  t h e  most  s u c c e s s f u l  
a s p e c t s  o f  t h e  p r o j e c t .  Combined w i t h  t h e  t r a i n i n g  a c h i e v e m e n t s  
r e a l i z e d  t h r o u g h  o t h e r  a s s i s t a n c e  p r o j e c t s ,  a  s u b s t a n t i a l  number 
o f  i n d i v i d u a l s  who r e c e i v e d  e i t h e r  s h o r t - t e r m  o r  l ong - t e rm 
t r a i n i n g  i n  d i s c i p l i n e s  p e r t i n e n t  t o  r a n g e  and  l i v e s t o c k  
deve lopment  a r e  now i n  p l a c e .  These  p e o p l e  w i l l  have a n  
i m p o r t a n t  i n f l u e n c e  on f u t u r e  deve lopment  e f f o r t s  i n  Morocco. 

F i n d i n g s :  Long-Term T r a i n i n g  

Through RMIP e f f o r t s ,  a  t o t a l  o f  11 p e o p l e  were t r a i n e d  t o  
t h e  MS l e v e l  i n  r a n g e  management, e x t e n s i o n  o r  r u r a l  s o c i o l o g y .  
These i n d i v i d u a l s  have a l l  r e t u r n e d  t o  be a s s i g n e d  i n  v a r i o u s  
l o c a t i o n s  a r o u n d  Morocco. 

Recommenda t i o n s  : Long-Term T r a i n i n q  

T r a i n i n g  e f f o r t s  s h o u l d  c o n t i n u e  i n  o r d e r  t o  f i l l  s p e c i f i c  
a r e a s  where t r a i n e d  p e o p l e  a r e  needed  ( s u c h  a s  s h e e p  a n d  wool 
p r o d u c t i o n ) ,  t o  r e p l a c e  i n d i v i d u a l s  l e a v i n g  t h e  w o r k f o r c e  and t o  
i n c r e a s e  t h e  t o t a l  number o f  t r a i n e d  p r o f e s s i o n a l s  i n v o l v e d  i n  
r ange  and  l i v e s t o c k  deve lopment .  The number o f  i n d i v i d u a l s  
needed  s h o u l d  be p r o j e c t e d  b a s e d  on t h e  n a t i o n a l  s t r a t e g y  f o r  



development  and  management s e t  by MARA and  DE.  

F i n d i n ~ s :  Short-Term T r a i n i n g  

S h o r t - t e r m  t r a i n i n g  was a n  e f f e c t i v e  t r a i n i n g  t o o l  i n  t h e  
o v e r a l l  t r a i n i n g  e f f o r t .  S p e c i a l  workshops ,  s e m i n a r s  and  
s h o r t c o u r s e s  p r o v i d e d  t h e  k i n d s  of "hands  onH e x p e r i e n c e  needed  
by many o f  t h e  t e c h n i c i a n s  i n v o l v e d .  A t o t a l  o f  98 person-months  
of t r a i n i n g  i n  r ange  and  l i v e s t o c k  management, e x t e n s i o n ,  p l a n t  
m a t e r i a l s  p r o d u c t i o n  o r  fa rm management were p r o v i d e d  f o r  DE 
t e c h n i c i a n s  and  a d m i n i s t r a t o r s .  I n  a d d i t i o n ,  two one-week 
t e c h n i c a l  s e m i n a r s  and  numerous one-day s e m i n a r s  were h e l d  a t  
v a r i o u s  l o c a t i o n s  i n  Morocco. 

Recomrnenda t i o n s :  Shor  t-Term T r a i n i n g  

While s h o r t - t e r m  t r a i n i n g  was n o t  a n  a d e q u a t e  s u b s t i t u t e  f o r  
d e g r e e  t r a i n i n g ,  i t  d i d  s e r v e  a  v e r y  u s e f u l  p u r p o s e .  I t  p r o v i d e d  
t e c h n i c i a n s  w i t h  e x p e r i e n c e  t h a t  b u i l d s  c o n f i d e n c e  and t e c h n i c a l  
c r e d i b i l i t y .  S h o r t - t e r m  t r a i n i n g ,  b o t h  i n  Morocco and  i n  o t h e r  
l o c a t i o n s ,  s h o u l d  be c o n t i n u e d .  I n - c o u n t r y  t e c h n i c a l  s e m i n a r s  o r  
i n - s e r v i c e  t r a i n i n g  s e s s i o n s  r a i s e  s k i l l  l e v e l s ,  g i v e  t e c h n i c a l  
s t a f f  a n  o p p o r t u n i t y  t o  l e a r n  o f  d i f f e r e n t  a p p r o a c h e s  t o  s o l v i n g  
s i m i l a r  p roblems a n d  p r o v i d e  t h e  mechanism f o r  open d i s c u s s i o n  o f  
t e c h n i c a l  and  p r o f e s s i o n a l  i s s u e s .  

RnIP COMPONENT FOUR: The Plant Materials Center 

The deve lopment  of t h e  P l a n t  M a t e r i a l s  C e n t e r  r e p r e s e n t s  t h e  
p r imary  e f f o r t  i n  deve lopment  o f  p h y s i c a l  s t r u c t u r e s .  C e r t a i n  
p h i l o s o p h i c a l  a s p e c t s  l i k e  d e t e r m i n a t i o n  o f  g o a l s  of s u c h  a n  
a c t i v i t y  and  f u n c t i o n  o f  t h e  f a c i l i t y  were e q u a l l y  i m p o r t a n t  
p a r t s  o f  t h e  deve lopment  p r o c e s s .  A t  t h e  c l o s e  o f  t h e  p r o j e c t  
some c o n f u s i o n  remained  r e g a r d i n g  t h e  g o a l s  a n d  f u n c t i o n  o f  t h e  
PMC due t o  some c o n f u s i n g  s i g n a l s  t r a n s m i t t e d  t o  MARA by USAID. 
Because o f  d i f f i c u l t i e s  i n  a d a p t i n g  government  f i n a n c i a l  s u p p o r t  
t o  a  fa rm p r o d u c t i o n  s i t u a t i o n ,  USAID s u g g e s t e d  t h a t  p r i v a t e  
s e c t o r  i nvo lvemen t  o r  l l p r i v a t i z a t i o n t l  o f  t h e  f a c i l i t y  was 
p r e f e r r e d  due  t o  t h e  c o s t  o f  p u b l i c  o p e r a t i o n  of  s u c h  a  f a c i l i t y .  
T h i s  l i n e  o f  r e a s o n i n g  e s s e n t i a l l y  removes t h e  p u b l i c  s e r v i c e  
a s p e c t s  which were t h e  d r i v i n g  f o r c e  behind  t h e  o r i g i n a l  c o n c e p t  
of  t h e  PMC. O r i g i n a l l y ,  t h e  PMC was e n v i s i o n e d  a s  a  f a c i l i t y  
t h a t  would l e a d  t h e  way i n  t h e  deve lopment  and  p r o d u c t i o n  o f  s e e d  
and  p l a n t  materials which would be u s e f u l  i n  s o l v i n g  f o r a g e  
p r o d u c t i o n  and s o i l  and  w a t e r  c o n s e r v a t i o n  problems i n  s e m i a r i d  
and a r i d  zones  o f  Morocco a n d  Nor th  A f r i c a .  

F i n d i n g s :  P l a n t  M a t e r i a l s  C e n t e r  

The PMC f a c i l i t y  was comple t ed  i n  1986. I t  i n c l u d e d  
o f f i c e s ,  h o u s i n g ,  s h o p s ,  s e e d  c l e a n i n g  equ ipmen t  and  f a c i l i t i e s ,  
s e e d  l a b o r a t o r y  and  s t o r a g e  f a c i l i t i e s ,  s e e d  p r o d u c t i o n  equipment  
and i r r i g a t e d  a g r i c u l t u r a l  l a n d  f o r  p l a n t  m a t e r i a l s  p r o d u c t i o n  



a n d  r e s e a r c h .  Some o f  t h e  l a n d  was d e v o t e d  t o  a  s h r u b  n u r s e r y  
and  r e s e a r c h  t r i a l s  on n a t i v e  a n d  i n t r o d u c e d  s p e c i e s .  A t  t h e  
c l o s e  o f  t h e  p r o j e c t ,  most  of t h e  l a n d  a r e a  was s c h e d u l e d  f o r  t h e  
p r o d u c t i o n  o f  t h e  s e e d  o f  legume s p e c i e s  which have  been i m p o r t e d  
i n  r e c e n t  y e a r s .  

Recommendations:  P l a n t  M a t e r i a l s  C e n t e r  

While  t h e  o r i g i n a l  g o a l s  o f  t h e  PMC emphas ized  t h e  
p r o d u c t i o n  o f  s e e d  o f  c o o l - s e a s o n  f o r a g e  s p e c i e s ,  b a s e d  on 
p r o d u c t i o n  d i f f i c u l t i e s  w i t h  t h e s e  s p e c i e s ,  t h i s  emphas i s  s h o u l d  
be changed . .  Legume s p e c i e s  ( b o t h  n a t i v e  s p e c i e s  a n d  i n t r o d u c e d  
c u l t i v a r s )  a r e  well a d a p t e d  t o  p r o d u c t i o n  a t  t h e  Khemis M1touh 
a r e a .  O t h e r  g o a l s  s u c h  a s  p r o d u c t i o n  o f  f o u n d a t i o n  s e e d ,  
deve lopment  o f  s e e d  c e r t i f i c a t i o n  s t a n d a r d s  a n d  p romot ion  o f  a n  
e x t e n s i o n  program f o r  s e e d  p r o d u c t i o n  a r e  s t i l l  v a l i d .  F i v e  
a d d i t i o n a l  recommendat ions  f o r  s t r e n g t h e n i n g  t h e  r o l e  o f  t h e  PMC 
i n  Morocco a r e  a s  f o l l o w s :  

Continue t h e  program o f  r e s e a r c h  and development of  n a t i v e  
p l a n t  s p e c i e s  f o r  fo rage  and conserva t ion  use  even i f  
satel l i te  l o c a t i o n s  are needed f o r  t h e  product ion o f  some 
spec ies .  

* Obtain  budget autonomy i n  o r d e r  t o  a l l ow t h e  f l e x i b i l i t y  
r equ i r ed  f o r  t h e  PMC t o  f u n c t i o n  i n  t h e  r o l e  t h a t  has  been 
i d e n t i f i e d .  
Use t h e  PMC f a c i l i t i e s  t o  gene ra t e  revenue by producing 
high q u a l i t y  seed o f  fo rage  o r  agronomic c r o p s  f o r  more 
humid zones t o  t h e  e x t e n t  t h a t  such a c t i v i t i e s  do n o t  t ake  
p l ace  t o  t h e  de t r imen t  of  t h e  e s t a b l i s h e d  program. 
I n t e g r a t e  t h e  PMC seed l a b o r a t o r y  and t h e  DPVCTRF program. 
Develop a l a b o r a t o r y  f o r  inoculum produc t ion  t h a t  w i l l  
complement t h e  program o f  research and development o f  
n a t i v e  legume spec i e s .  



CHAPTER ONE: APPLIED RESEARCH -- RANGE FORAGE PRODUCTION 



INTRODUCTION 

I n  o r d e r  t o  d e t e r m i n e  a c c e p t a b l e  s t r a t e g i e s  o f  i n t e r v e n t i o n  
i n t o  t h e  l i v e s t o c k  p r o d u c t i o n  s e c t o r ,  p r o j e c t  p a r t i c i p a n t s  
work ing  i n  t h e  f i e l d  a t  l o c a l  o f f i c e s  had t o  answer  t h e  f o l l o w i n g  
q u e s t i o n s :  1 )  What a r e  t h e  f o r a g e  r e s o u r c e s  and  l e v e l  o f  
p r o d u c t i o n  a v a i l a b l e  t o  l i v e s t o c k  a t  e a c h  s i t e ?  2 )  What s p e c i f i c  
r a n g e  improvements  a r e  a v a i l a b l e  t o  r a n g e  managers  and  p r i v a t e  
p r o d u c e r s  a t  e a c h  l o c a t i o n ?  3 )  How w i l l  t h e s e  r a n g e  improvements  
a f f e c t  f o r a g e  p r o d u c t i o n ?  

P r o j e c t  t e c h n i c i a n s  c o l l e c t e d  r a n g e  f o r a g e  and  c r o p  
p r o d u c t i o n  d a t a  f rom l o c a l  a d m i n i s t r a t i v e  s o u r c e s .  I n  e a c h  
p e r i m e t e r ,  t h e y  p l anned  a  program o f  f i e l d  r e s e a r c h  t o  d e t e r m i n e  
r a n g e  improvements  which migh t  i n c r e a s e  f o r a g e  p r o d u c t i o n  a n d  
h a l t  t h e  l o s s  o f  s o i l  and  v e g e t a t i o n  r e s o u r c e s .  The f o l l o w i n g  
c h a p t e r  p r o v i d e s  t h e  o b j e c t i v e s ,  methods ,  r e s u l t s ,  and  
c o n c l u s i o n s  of r a n g e  r e s e a r c h  which was implemented on t h e  
g r a z i n g  p e r i m e t e r s  d u r i n g  t h e  t e rm o f  t h e  P r o j e c t .  



IDENTIFICATION OF M A J O R  FORAGE RESOURCES: AIT RBAA GRAZING 
PERIMETER, Beni Me 1 la 1 Off ice 

A b i o t i c  I n f l u e n c e s  on P r o d u c t i o n  

S i t e  Topography and  L o c a t i o n  

The A i t  Rbaa P e r i m e t e r ,  unde r  t h e  r e s p o n s i b i l i t y  o f  t h e  Beni  
M e l l a l  O f f i c e ,  i s  l o c a t e d  on a n  ou twash  p l a i n  of t h e  Middle  A t l a s  
Mountains  a b o u t  40 k i l o m e t e r s  n o r t h  o f  Beni M e l l a l  a n d  13 
k i l o m e t e r s  n o r t h  and w e s t  o f  Kasba Tad la  ( F i g u r e  1 . 1 ) .  The 
a v e r a g e  e l e v a t i o n  a t  t h e  p e r i m e t e r  i s  a p p r o x i m a t e l y  560 meters 
above  s e a  l e v e l .  

F i g u r e  1 .1 .  Map o f  A i t  Rbaa G r a z i n g  P e r i m e t e r  showing l o c a t i o n s  
o f  w a t e r i n g  p o i n t s  and  e x p e r i m e n t a l  g r a z i n g  e x c l o s u r e s .  
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S o i l s  i n  t h e  a r e a  a r e  p r i m a r i l y  c a l c a r e o u s  c l a y s  formed o v e r  
a n  e x t e n s i v e  l i m e s t o n e  l a y e r .  S o i l s  v a r y  i n  d e p t h  from a  few 
c e n t i m e t e r s  on h i l l t o p s  t o  more t h a n  one  me te r  on t h e  b o t t o m l a n d .  
The s o i l  i s  mixed w i t h  a  l a r g e  p r o p o r t i o n  of  r o c k ,  which i s  
m o s t l y  composed o f  c h e r t ,  r a n g i n g  i n  s i z e  from g r a v e l  t o  s m a l l  
b o u l d e r s .  Rocky o u t c r o p p i n g s  and  g r a v e l  f i e l d s  a r e  common 
t h r o u g h o u t  t h e  a r e a .  

C l i m a t e  
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??rvlmiala  da 

I 

The c l i m a t e  i s  t r u e  M e d i t e r r a n e a n  c h a r a c t e r i z e d  by h o t ,  d r y  
summers and  m o i s t ,  c o o l  w i n t e r s .  Summer d a y t i m e  t e m p e r a t u r e s  
r e a c h  a s  h i g h  a s  4 5 + O ~  and  t h e r e  a r e  o c c a s i o n a l  d a y s  o f  f r e e z i n g  
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t e m p e r a t u r e s  i n  w i n t e r  ( F i g u r e  1 . 2 ) .  The d i s t r i b u t i o n  o f  
p r e c i p i t a t i o n  i s  v a r i a b l e  o v e r  t h e  p e r i m e t e r  a n d  v a r i e s  g r e a t l y  
f rom y e a r  t o  y e a r .  The p a t t e r n  o f  r a i n f a l l  i s  g e n e r a l l y  b i -moda l  
w i t h  t h e  p e a k s  u s u a l l y  f a l l i n g  i n  November a n d  A p r i l  ( F i g u r e  
1 . 3 ) .  Recorded  amoun t s  o f  p r e c i p i t a t i o n  r a n g e  f rom a low o f  9 5  
mm a n n u a l l y  t o  a h i g h  o f  6 0 0  m m ,  a v e r a g i n g  n e a r  3 5 0  mm p e r  y e a r  
( F i g u r e  1 . 4 ) .  
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F i g u r e  1 . 2 .  Average month ly  t e m p e r a t u r e s  ( O C )  f o r  t h e  Ben i  
Mellal r e g i o n  ( ~ e n i  Mellal O f f i c e ) .  
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F i g u r e  1 . 3 .  Average month ly  p r e c i p i t a t i o n  ( m m )  f o r  t h e  Beni  
M e l l a l  r e g i o n  ( B e n i  M e l l a l  O f f i c e ) .  



F i g u r e  1 . 4 .  Annual p r e c i p i t a t i o n  (mm) f o r  t h e  Beni  M e l l a l  r e g i o n  
f o r  1971 -1985 ( B e n i  M e l l a l  O f f i c e ) .  

Forage  Crop P r o d u c t i o n  E s t i m a t i o n :  BEN1 MELLAL REGION 

N a t i v e  Range 

The o r i g i n a l  v e g e t a t i o n  o f  A i t  Rbaa was p r o b a b l y  composed 
p r i m a r i l y  o f - a n n u a l  and  p e r e n n i a l  g r a s s e s  and -  l egumes ,  b u t  heavy 
g r a z i n g  h a s  r e d u c e d  t h e  c o m p o s i t i o n  o f  t h e  p l a n t  communi t ies  t o  
m o s t l y  a n n u a l  f o r b s .  Major p l a n t  s p e c i e s  i n c l u d e  Cynodon 
d a c t y l o n ,  Asphodelus  t e n u i f o l i u s ,  Malva p a r v i f l o r a ,  Medicago 
l a c i n i a t a ,  and  S t i p a  r e t o r t a .  A major  p e r e n n i a l  component o f  t h e  
v e g e t a t i v e  c o v e r  i s  a  t h o r n y  s h r u b ,  j u j u b i e r  ( Z i z y p h u s  l o t u s ) ,  
which i s  somewhat r e s i s t a n t  t o  g r a z i n g ,  b u t  i s  h e a v i l y  h a r v e s t e d  
f o r  f i r e w o o d  and  f o r  m a t e r i a l s  f o r  c o n s t r u c t i o n  o f  c o r r a l s .  

Fo rage  p r o d u c t i o n  on t h e  p e r i m e t e r  was e s t i m a t e d  d u r i n g  a  
1984 /85  f o r a g e  s t u d y ,  i n  w h i c h q n p a l a t a b l e  p l a n t  s p e c i e s  were 
a l s o  c o l l e c t e d .  The f o l l o w i n g  t a b l e  h a s  been c o r r e c t e d  t o  
e s t i m a t e  o n l y  u s a b l e  f o r a g e  ( T a b l e  I . % ) .  

C u l t i v a t e d  Lands 

C u l t i v a t e d  l a n d s  a r e  a n  i m p o r t a n t  s o u r c e  o f  f o r a g e  f o r  
l i v e s t o c k  r a i s e d  i n  t h e  a r e a .  The f o l l o w i n g  t a b l e  ( T a b l e  1 . 2 )  
p r e s e n t s  e s t i m a t e s  o f  f o r a g e  a v a i l a b i l i t y  f o r  t h e  Kasba T a d l a  
a r e a  f rom f o r a g e  c r o p s  and  c r o p  r e s i d u e s . .  These f i g u r e s  were 
computed f rom a  t a b l e  on c u l t i v a t e d  l a n d  u s e .  I n  o r d e r  t o  
e s t i m a t e  c r o p  r e s i d u e s  t h e  f o l l o w i n g  f o r m u l a s  were u s e d :  

-Roughage f rom whea t  o r  b a r e l y .  .= P r o d u c t i o n  x 1 . 0 8  
-Beans . . . . . . . . . . . . . . . . . . . . . . . . . .=  Product ion x 1.50 
- P e a s . . . . . . . . . . . . . . . . . . . . . . . . . . . =  P r o d u c t i o n  x 1 . 0 0  
-Sugar  b e e t s . . . . . . . . . . . . . . . . . . . . =  P r o d u c t i o n  x 0 .20  



Table 1 .I. Average annual herbage production e s t ima tes  by land 
category on the A i t  Rbaa Grazing Perimeter (Beni Mellal O f f i c e ) .  

f L A N D  CATEGORY I AREA ( h a )  I RATE (kg dm/ha) ) YIELD ( T I  I I 
I I 1 I I 
I I I I I 

I S l i g h t l y  Eroded 1 4,615 I I 1,500 I 
I 

1 6,922.5 1 

I Moderately Eroded 1 1,680 I 1,100 1 1,848.0 f 
1 Highly Eroded I I 877 I 350 I 307.0 1 I I 

1 Bottomland 1 2,500 600 I 
I 
I 

1 1,500.0 1 

f Rock Outcrop I 112 0 I 
I I I 0.0 1 

I 1 I I I 
I I I I I 

I TOTAL 1 9,784 I 1,081 1 10,577.5 1 I 

Table 1.2. Estimated average annual crop production and crop 
residue a v a i l a b l e  f o r  l i ves tock  i n  the  a rea  surrounding the  A i t  
Rbaa Grazing Perimeter (Beni Mellal O f f i c e ) .  

CROPS 1 A R E A  ( h a )  ) CROP YIELD ( T )  I RES. YIELD ( T ) t  I 

I t I 
- I I 

I 1 I I 

Forage Crops ! I I I I I I 

Alfa l f a  I 428 1 I 3,809.2 I 
1 

I I 

Bersim I 40 I 180.0 1 I 
I I 

Oat-Vetch 1 I 43 I 309.6 1 I 
I 

I Pea-Barley I 148 1 310.8 1 I I 

Corn I 67 1 254.6 I I 
I I 

Others I 71 1 269.8 1 I 
I I 

SUBTOTAL I 797 1 5,134-0 f I 
I I 

Cereal Grains I I I I 
I I I 
I Hard Wheat 1 14,280 I 28,560.0 1 39,984.0 I 

I 

S o f t  Wheat 1 22,827 1 59,350.2 1 63,915.6 I I 

Barley 1 16,959 I I 28,830.3 1 32,222.1 I 
I 

Corn I 88 1 176.0 1 378.4 I 
I I 

Legume Grains 1 I I I I 
+ I I 

Broad Beans I 1,664 I I 1,830.4 + I 2,496.0 I I 

Peas I 4,013 1 2,809.1 1 3,611.7 I 
1 I 

Chick Peas 1 789 - I - I 
I 

Len ti 1 s I 1 694 I 138.8 13.9 I 
I I 

Green Beans f - I I - I I 
I - I 

I n d u s t r i a l  I I I I 
I I I I 

Sugar Beets 1 1,587 I I 64,432.2 I I 12,466.2 I I 

Fallow I 8,997 1 I I 
I 20,693.1 I 

I I I I 
I 

f TOTAL 1 >72,695 1 1 >175,780.7 I I 

* Two years  of data (1983184 - 1984185) 
** One ;ear of data  (1984185) 
+ Crop residue es t imates :  

Straw from wheat or bar ley = gra in  production x 1.08 
Aftermath from beans = gra in  production x 1.50 
Aftermath from peas = gra in  production x 1.00 
Dry pulp from sugar bee t s  = production x 0.20 



IDENTIFICATION OF M A J O R  FORAGE RESOURCES: EL FAIJA AND 
PLAINE DE L'AARID GRAZING PERIMETERS, Midel t  Office 

A b i o t i c  I n f l u e n c e s  on P r o d u c t i o n  

S i t e  Topography a n d  L o c a t i o n  

Two r e c o g n i z e d  g r a z i n g  p e r i m e t e r s  f a l l  unde r  t h e  
a d m i n i s t r a t i v e  j u r i s d i c t i o n  o f  t h e  M i d e l t  O f f i c e  o f  t h e  S e r v i c e  
d e s  P a r c o u r s :  E l  F a i j a  P e r i m e t e r ,  a  4000 ha a r e a  n e a r  I t z e r ,  a n d  
P l a i n e  de l l A a r i d  P e r i m e t e r ,  a  12000  ha a r e a  45 km w e s t  o f  
M i d e l t .  Both g r a z i n g  p e r i m e t e r s  a r e  s i t u a t e d  on h i g h  p l a t e a u s  
l o c a t e d  a l o n g  t h e  e a s t e r n  edge  o f  t h e  Middle  A t l a s  Mounta ins  a n d  
a r e  found  a t  e l e v a t i o n s  r a n g i n g  f rom 1600 t o  1800 m. 

S o i l s  

S o i l s  have d e v e l o p e d  f rom o l d  s e d i m e n t a r y  d e p o s i t s  a n d  
o v e r l y i n g  a l l u v i a l  ou twash .  S o i l s  have been d e s c r i b e d  a s  m o s t l y  
c l a y s ,  c o n t a i n i n g  a  c a l c i c  h o r i z o n .  

C l i m a t e  

The c l i m a t e  i s  s e m i - a r i d  C o n t i n e n t a l ,  c h a r a c t e r i z e d  by 
r e l a t i v e l y  c o l d  w i n t e r s  ( F i g u r e  1 . 5 ) .  Annual p r e c i p i t a t i o n  
a v e r a g e s  a p p r o x i m a t e l y  300 m m ,  90% o f  which  f a l l s  be tween  O c t o b e r  
a n d  June  ( F i g u r e s  1 . 6  a n d  1 . 7 ) .  

F i g u r e  1 .5 .  Average monthly t e m p e r a t u r e s  ( O C )  f o r  t h e  M i d e l t  
r e g i o n  (Mide 1 t O f f  i c e  ) . 
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F i g u r e  1.6. Average  m o n t h l y  p r e c i p i t a t i o n  ( m m )  f o r  t h e  M i d e l t  
r e g i o n  ( M i d e l t  Of f i ce ) .  

F i g u r e  1.7.  Annual  p r e c i p i t a t i o n  ( m m )  f o r  t h e  M i d e l t  r e g i o n  
( M i d e l t  Of f ice ) .  

F o r a g e  Crop  P r o d u c t i o n  E s t i m a t i o n :  MIDELT REGION 

N a t i v e  Range 

N a t i v e  r a n g e l a n d s  o f  t h e  a r e a  a r e  commonly c h a r a c t e r i z e d  a s  
t h e  s a g e b r u s h  t y p e  ( d o m i n a t e d  by Artemisia h e r b a  a l b a )  a n d  t h e  
a l p h a - g r a s s  t y p e  ( d o m i n a t e d  by S t i p a  t e n a s s i c i m a ) .  The s a g e b r u s h  



type generally occurs on a reas  of even to r o l l i n g  topography w i t h  
more mesic s i t e  c h a r a c t e r i s t i c s  while the alpha-grass type occurs 
on the a reas  of grea ter  topographic r e l i e f  exhibi t ing  more xer ic  
s i t e  cha rac t e r i s t i c s .  Estimates of production on nat ive  
rangelands following drought a r e  presented i n  Table 1.3. 

Table 1.3. Estimated annual herbage production on grazed nat ive  
rangeland near the E l  Fa i ja  and Plaine de l lAar id  Grazing 
Perimeters following drought (Midelt Of f ice ) .  

I VEGETATION TYPES 1 AREA (ha )  I 
I 

RATE ( k g  dm/ha)l DM YIELD ( T )  I 
I I I I 

I I I I I 

I I I i i 
I Alpha-grass [ 1 3 1 , 0 0 0  ( 5.0 I I 655.0 I I 
I I 1 I I 
I 1 I I I 

I TOTAL 1264,000 1 14.0 1 3,714.0 I I 

Cultivated Land 

Cult ivated lands i n  the area a r e  primarily devoted t o  ce rea l  
production. Some f r u i t  orchards and forage crops a r e  a l s o  
produced on i r r i g a t e d  lands. Estimates of forage produced on 
cu l t iva ted  lands a r e  given i n  Table 1.4. 

Table 1.4. Estimated average annual forage production from 
Midelt area crops and crop residues for  a  f i ve  year period (1980- 
8 4 )  including drought (Midelt Off ice) .  

I 
I 
I 

CROPS ( AREA (ha )  I CROP YIELD ( T )  1 RES. YIELD ( T )  I 
I I I I 

I 1 I I I 

I Grain Crops 1 I I I I I I 

I Hardwheat f 16,270 1 42,302.0 1 45,556.0 I I 

I Sof twhea t  1 1,001 1 2,803.0 I I 3,003.0 I I 

I Barley 1 1,060 I 636.0 I I 742.0 I I 

I Corn I 716 I 1,217.2 I 787.6 
I I I I 

I 

i I I I 
I 1 Forage Crops I I I I I 

I Alfalfa 1 1,247 1 890.7 I I 
I I I I I 
I I I I I 
I TOTAL f 20,294 1 47,419.3 1 50,518.2 I I 

I D E N T I F I C A T I O N  OF MAJOR FORAGE RESOURCES: FRITISS 
GRAZING PERIMETER AND GOUTTITIER EXPERIMENTAL FARM, Oujda Office 

Abiotic Influences on Production 

S i t e  Topography and Location 

The F r i t i s s  Grazing Perimeter i s  located 17 km south of Ain  
Beni Mathar (Figures 1.8 & 1 .9 ) .  I t  i s  s i tua ted  between the 



p l a i n s  of B e r g u e n t  t o  t h e  n o r t h  and  T e n d r a r a  t o  t h e  s o u t h .  
Approx ima te ly  60% of t h e  s u r f a c e  a r e a  ( t o t a l :  1 0 , 0 0 0  h a )  o c c u r s  
a s  h i l l s ,  b r e a k s  and  p l a t e a u s .  The r ema inde r  of t h e  a r e a  i s  
compr i sed  o f  lowland  p l a i n s ,  b a s i n s  a n d  d r a i n a g e s .  The 
G o u t t i t i e r  Farm i s  l o c a t e d  on r o l l i n g  p l a i n s ,  a b o u t  130  km west 
o f  Oujda a l o n g  t h e  road  t o  Taza ( F i g u r e  1 . 1 0 ) .  The G o u t t i t i e r  
E x p e r i m e n t a l  Farm was i n c o r p o r a t e d  i n t o  t h e  Bureau d e s  P a r c o u r s  
a d m i n i s t r a t i o n  i n  1984.  T h i s  f a r m  was r e s e r v e d  f o r  t h e  n e e d s  o f  
f u t u r e  r a n g e l a n d  r e s e a r c h  f o r  t h e  O r i e n t a l  Region o f  Morocco. 
With some 2000 h e c t a r e s  o f  d e g r a d e d  r a n g e l a n d ,  t h i s  a r e a  w i l l  
h o p e f u l l y  become a n  o a s i s  f o r  t h e  d e m o n s t r a t i o n  o f  advanced  
a g r i c u l t u r a l  management p r a c t i c e s  i n  t h e  r e g i o n .  Of t h e  2000 
h e c t a r e s ,  40 h e c t a r e s  c a n  be i r r i g a t e d .  Range lands  o f  t h e  r e g i o n  
g e n e r a l l y  o c c u r  a t  e l e v a t i o n s  r a n g i n g  f rom 500  t o  1500  meters. 

L E G E N D  

b i n  Road 

--- Circ le  Boundary 

- . - . - . - Canune Boundary 

F i g u r e  1.8. Map o f  Oujda P r o v i n c e  i n d i c a t i n g  F r i t i s s  G r a z i n g  
P e r i m e t e r  (Oujda  O f f i c e ) .  



= M i n  Road 0 playa - Perimeter  Boundary - Unimproved Road - - % -  I n t e r m i t t e n t  Stream - Experiment S t a t i o n  Boundary 

Rai l road Line c l i f f  o r  ~ a &  /// wattckhed Hanaqsnent D-. 

I n P R o v ~ m l  

clr Cor ra l  w2r Well/Pumphoume 

c21 Animal Handling F a c i l i t y  W3r Concrete Reservoir 

E L I  Stock Pond W4r Concrete  Reservoir  

E ~ I  Stock Pond w51 water  Harvesting Reservoir  

v l  1 water narvemtinq R e n r v o i r  M I  w a u r  nuvamting. Reservoir  

Figure 1.9. Map of F r i t i s s  Grazing Perimeter (Oujda o f f i c e ) .  
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F i g u r e  1.10. Map of t h e  G o u t t i t i e r  E x p e r i m e n t a l  Farm i n d i c a t i n g  
p r e s e n t  p l a n t a t i o n s  (Oujda O f f i c e ) .  



S o i l s  

S u r f a c e  s o i l s  o r i g i n a t e d  f rom l o c a l i z e d  s e d i m e n t a r y  s o u r c e s ,  
v a r y i n g  i n  t e x t u r e  f rom c o a r s e  g r a v e l s ,  t o  s a n d ,  a n d  t h e n  c l a y .  
U n d e r l y i n g  t h i s  e n t i r e  r e g i o n  i s  a  p e t r o - c a l c i c  h o r i z o n  ( c a l i c h e  
l a y e r )  which v a r i e s  i n  t h i c k n e s s  a n d  d e p t h  t h r o u g h o u t  t h e  a r e a .  
T h i c k n e s s  o f  t h e  c a l i c h e  l a y e r  r a n g e s  f rom 1 0  cm t o  50  cm a n d  
d e p t h  r a n g e s  f rom b a r r e n  o u t c r o p s  t o  s e v e r a l  meters deep  i n  
bo t tomland  s i t e s .  T h i s  h o r i z o n  c a n  l i m i t  i n f i l t r a t i o n  o f  
p r e c i p i t a t i o n  b u t  c o n t r i b u t e s  t o  t h e  l a t e r a l  movement o f  m o i s t u r e  
i n  t h e  s o i l .  I n  many a r e a s  o f  e a s t e r n  Morocco t h i s  c a l i c h e  l a y e r  
i s  mined f o r  v a r i o u s  c o n s t r u c t i o n  m a t e r i a l s .  

C l i m a t e  

The c l i m a t e  i n  t h i s  r e g i o n  o f  Morocco i s  s e m i - a r i d  t o  a r i d ,  
e x t r e m e l y  v a r i a b l e  a n d  i s  more t y p i c a l l y  C o n t i n e n t a l  t h a n  
M e d i t e r r a n e a n .  Ain Beni  Mathar l i e s  i n  t h e  s e m i - a r i d  zone w i t h  
a n  a v e r a g e  r a i n f a l l  o f  200 mm ( F i g u r e  1 . 1 1 ) .  Over t h e  l a s t  15  
y e a r s  a n n u a l  p r e c i p i t a t i o n  h a s  v a r i e d  f rom n e a r  1 0 0  mm t o  a l m o s t  
300 mm. T h e r e  a r e  two peak  p r e c i p i t a t i o n  months ,  Oc tobe r  a n d  
A p r i l ,  b u t  t h e s e  p e a k s  v a r y  c o n s i d e r a b l y  ( F i g u r e  1 . 1 2 ) .  
T e m p e r a t u r e s  peak i n  J u l y  a t  a b o u t  25O C . ,  a n d  a r e  l o w e s t  i n  
J a n u a r y  ( F i g u r e  1 . 1 3 ) .  
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4 
g BOO 
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by 500 

F i g u r e  1 .11 .  Annual p r e c i p i t a t i o n  ( m m )  f rom 1971-85 f o r  Ain Beni  
Mathar  and  T a o u r i r t  (Oujda  O f f i c e ) .  
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F i g u r e  1.12. Average monthly p r e c i p i t a t i o n  ( m m )  f o r  Ain Beni 
Mathar  a n d  T a o u r i r t  (Oujda O f f i c e ) .  
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F i g u r e  1.13. Average monthly t e m p e r a t u r e s  ( O C )  f o r  Ain Beni  
Mathar  a n d  T a o u r i r t  (Oujda O f f i c e ) .  

Forage  Crop P r o d u c t i o n  E s t i m a t i o n  

N a t i v e  Range 

Areas  o f  t o p o g r a p h i c a l  r e l i e f ,  s u c h  a s  h i l l s  and  r i d g e s ,  a r e  
c o v e r e d  w i t h  n e a r l y  p u r e  s t a n d s  o f  a l p h a - g r a s s  ( S t i p a  
t e n a c i s s i m a )  i n  t h i s  r e g i o n .  The o t h e r  40% o f  t h e  a r e a  i s  



composed o f  t r a n s i t i o n  z o n e s  v e g e t a t e d  w i t h  m i x t u r e s  o f  a l p h a -  
g r a s s  and  s a g e b r u s h ,  and  d r a i n a g e s  and  b a s i n s  o f  n e a r l y  p u r e  
s t a n d s  o f  s a g e b r u s h  ( A r t e m i s i a  he rba  a l b a )  . E s t i m a t e s  o f  f o r a g e  
p r o d u c t i o n  on g r a z e d  r a n g e l a n d s  a r e  p r e s e n t e d  i n  T a b l e  1 .5 .  

T a b l e  1 .5 .  E s t i m a t e d  a v e r a g e  a n n u a l  h e r b a g e  p r o d u c t i o n  on n a t i v e  
r a n g e  f o l l o w i n g  d r o u g h t  f o r  Ain Beni  Mathar  and  G o u t t i t i e r  
G r a z i n g  P e r i m e t e r s  (Oujda O f f i c e ) .  

I VEGETATION TYPES I A R E A  ( h a )  ;PROD. RATE ( k g  dm/ha)fYIELD ( T ) ;  
I I I I I 
I I I I I 

I Alpha -g ra s s  1 1 9 2 , 7 0 0  I I 3.0  1 578.1 1 
I I (Domaine d l E t a t )  1 I I I I I 

I I I I I 
I I I I I 

I S a g e b r u s h / G r a s s  1 358 ,065  1 
1 

13 .8  1 4 , 9 4 1 . 3  1 
I ( C o l l e c t i v e  R a n g e ) ;  I I I I I 

I I I 
i i i I I 

I TOTAL 1 550,765  1 1 5 ,519 .4  1 

C u l t i v a t e d  Lands 

Crop p r o d u c t i o n  i s  l i m i t e d  t o  a  s m a l l  p o r t i o n  o f  t h e  t o t a l  
l a n d  a r e a  o f  t h e  r e g i o n .  A t  Ain Beni  Ma tha r ,  c u l t i v a t e d  l a n d  
c o m p r i s e s  a p p r o x i m a t e l y  11% o f  t h e  l o c a l  a r e a  ( 1 %  i r r i g a t e d  and  
10% d r y l a n d ) .  B a r l e y  and  whea t  a r e  t h e  p r i m a r y  d r y l a n d  c r o p s  
p roduced  and  f o r a g e  c r o p s  s u c h  a s  a l f a l f a  a r e  t h e  p r i m a r y  c r o p s  
p roduced  on i r r i g a t e d  l a n d .  E s t i m a t e s  o f  f o r a g e  p r o d u c t i o n  
r e s u l t i n g  f rom c r o p p i n g  a c t i v i t i e s  a r e  p r e s e n t e d  i n  T a b l e  1 . 6 .  

T a b l e  1 . 6 .  E s t i m a t e d  a n n u a l  f o r a g e  p r o d u c t i o n  f rom c r o p s  and  
c r o p  r e s i d u e s  f o l l o w i n g  d r o u g h t  i n  t h e  Ain Beni  Mathar  r e g i o n  
(Oujda O f f i c e ) .  

1 CROPS 1 AREA ( h a )  PROD. RATE ( 
I 

kg dmlha)  ) FORAGE ( T )  I 
I I I 1 

1 I I I I 

I Dryland  I I I I 

I Hard Wheat 1 1 , 3 5 5  I 
I 
I 

150 
I S o f t  Wheat 475 I 

I 
1 5 0  

1 B a r l e y  1 1 9 , 2 5 0  I 
I I 

300 
O a t s  I I 600 I 1 5 0  

I i i 
I I r r i g a t e d  I I I 

I Hard Wheat 450 I 
I 
I 

1 , 8 0 0  
I S o f t  Wheat 100  I 

I I B a r l e y  I I 
1 , 9 5 0  

I 20 I 
I I 

2 , 1 0 0  
1 O a t s  I 50  I 

I I 
1 , 8 0 0  

I Corn I 6 0  I 
I I 

3  , 000 
I A l f a l f a  I 632 I 
I I I 

8 , 0 0 0  
I I I 1 I 

I I I TOTAL 1 22 ,992  I 112,512.50 I 



IDENTIFICATION OF MAJOR FORAGE RESOURCES: TIMAHDITE 
REGION,  M e k n e s  O f f i c e  

A b i o t i c  I n f l u e n c e s  on P r o d u c t i o n  

S i t e  Topography and  L o c a t i o n  

The T i m a h d i t e  G r a z i n g  P e r i m e t e r  i s  a  l o o s e  c o l l e c t i o n  o f  
p r i v a t e  and  t r i b a l  l a n d  on which t h e  government  t e c h n i c a l  
s e r v i c e s  have no f o r m a l  j u r i s d i c t i o n ,  e x c e p t  f o r  a  s m a l l  
e x p e r i m e n t  s t a t i o n  (Touna S t a t i o n )  which h a s  been d e d i c a t e d  t o  
r a n g e  r e s e a r c h .  I t  i s  composed o f  uppe r  e l e v a t i o n  s h r u b l a n d s  a n d  
g r a s s l a n d s  a n d  i s  l o c a t e d  i n  t h e  Middle  Atlas Mounta ins ,  s o u t h  o f  
t h e  v i l l a g e  o f  Azrou, b o r d e r i n g  t h e  P r o v i n c e s  o f  K h e n i f r a  and  
Boulemane. The p e r i m e t e r  i s  d i v i d e d  i n t o  three major  
t o p o g r a p h i c a l  zones :  a n  u n d u l a t i n g  p l a t e a u  a t  a n  a v e r a g e  
e l e v a t i o n  o f  1800 m ,  a nar row v a l l e y  a l o n g  t h e  Guigou R i v e r ,  and  
a ser ies  o f  rocky  p e a k s ,  one o f  which r i se s  t o  2400 m. 

S o i l s  

The T i m a h d i t e  r e g i o n  i s  c h a r a c t e r i z e d  by two major  t y p e s  o f  
p a r e n t  material:  a l i m e s t o n e  s u b s t r a t u m  a n d ,  g e n e r a l l y  above  t h i s  
f o r m a t i o n ,  a l a y e r  o f  b a s a l t  r e s u l t i n g  f rom v o l c a n i c  a c t i v i t y  i n  
t h e  Q u a r t e r n a r y  P e r i o d .  

Climate 

The c l i m a t e  o f  t h e  a r e a  c a n  be  d e s c r i b e d  a s  C o n t i n e n t a l .  
The r e g i o n  h a s  a n  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  o f  400 mm ( F i g u r e  
1 . 1 4 )  w i t h  h o t  summers a n d  v e r y  c o l d  ( F i g u r e  1.15),  snowy 
w i n t e r s .  The re  is much c l i m a t i c  v a r i a t i o n  a l o n g  a l t i t u d i n a l  
g r a d i e n t s .  Snow f a l l s  on t h e  a r e a  f rom 15 t o  40  d a y s  a n n u a l l y ,  
w i t h  t h e  m a j o r i t y  f a l l i n g  d u r i n g  December and  J a n u a r y .  

F i g u r e  1 .14 .  Average monthly p r e c i p i t a t i o n  ( m m )  f o r  t h e  
T imahd i t e  r e g i o n  (Meknes O f f i c e ) .  



F i g u r e  1 .15 .  Average monthly t e m p e r a t u r e s  (OC) i n  t h e  T i m a h d i t e  
r e g i o n  (Meknes O f f i c e ) .  

Forage  Crop P r o d u c t i o n  E s t i m a t i o n :  TIMAHDITE REGION 

N a t i v e  Range 

Rangeland p l a n t  communi t ies  o f  t h e  a r e a  a r e  domina ted  by 
v a r i o u s  s h r u b s  and  p e r e n n i a l  g r a s s e s .  E s t i m a t e s  of  t h e  f o r a g e  
p r o d u c t i v i t y  of  t h e s e  l a n d s  a r e  p r e s e n t e d  i n  T a b l e  1 .7 .  

T a b l e  1 . 7 .  E s t i m a t e d  a v e r a g e  a n n u a l  he rbage  p r o d u c t i o n  on n a t i v e  
r a n g e l a n d  f o l l o w i n g  d r o u g h t  i n  t h e  T imahd i t e  r e g i o n  (Meknes 
O f f i c e ) .  

( VEGETATION TYPES !AREA (ha)fPROD. RATE ( k g  dm/ha)lYIELD ( T ) f  
I I I I I 
I I I 1 I 

;Oak-Cedar -Juniper  1 13 ,100  1 Not E s t i m a t e d  I I I I 
I F o r e s t  I I I I 
I I I I I 

1 Range l a n d s  - f rom t h e  f 31,14.5 f 
I 

424 1 13,205.51 
f f o l l o w i n g  t y p e s :  I I I I I 

I G e n i s t a - P a l o u s e  f I I I 
I 1 I 

( Thymus-Palouse I I I I I I I I 

I Helianthamum Tran .  f I I I 
I I I 

1 S ageb rush  I I I I I I I I 

C u l t i v a t e d  Lands 

Wheat and  b a r l e y  a r e  t h e  p r imary  agronomic  c r o p s  i n  t h e  a r e a  
a l t h o u g h  o t h e r  c r o p s  s u c h  a s  c o r n ,  p o t a t o e s  and v a r i o u s  v e g e t a b l e  
c r o p s  a r e  a l s o  common, e s p e c i a l l y  on i r r i g a t e d  p a r c e l s .  
E s t i m a t e s  of  f o r a g e  p r o d u c t i o n  c o n t r i b u t i o n s  f rom c u l t i v a t e d  
l a n d s  a r e  p r e s e n t e d  i n  T a b l e  1 .8 .  



Table 1.8. Estimated annual production ava i l ab le  fo r  l ives tock 
i n  the form of crops and crop residues following drought i n  the 
Timahdite region (Meknes Of f ice ) .  

I CROPS :AREA (ha )  I PRODUCTION ( T )  1 RESIDUE (T) I 
I 

I 1 I I I 
I I I I I 
/Cereal  Crops I 

I I 
I I I 

I Hard Wheat 1 4098 I 4,507.8 1 4,917.6 I 
I I 

1 Sof twhea t  I 63 I 56.7 I 63.0 I 
I I I 

1 Barley 1 2719 I 2,175.2 1 2,447.1 I 
I I 

I Corn 1 363 I 217.8 1 1,887.6 I 
I I 

I SUBTOTAL 1 7243 I I I 
I I I 1 
I I I I I 
I I I I I 

I ;Forage Crops I I I I I 
I 

( Alfalfa  I 35 I 175.0 I I 
I I I I 

I Oats I 78 I 234.0 I 257 4 I 
I I I I 

1 Barley I 57 I 171 . O  I I 
I I I I 

I Other I 62 I - I 1 
I I I 

I SUBTOTAL 1 232 I 1 I 
I I I I 
I I I I I 
I I I I I 

1 Vegetables I I I I I I I 
I 

! Potatoes I 39 I 390.0 I I 
I I I 

I Other I 9 I - I I 
I I I I 

I SUBTOTAL I I I I 48 I I I I 
I I I I I 
I I I I I 

(Arboricul ture I 7 I - I 1 
I I I 

I SUBTOTAL I I I I 7 I I I I 
I I I I I I I I I 
1 TOTAL 1 7530 1 (Incomplete) (Incomplete) 1 



FORAGE PRODUCTION ALTERNATIVES 

S p e c i e s  A d a p t a b i l i t y  T r i a l s  

Program Development 

The o b j e c t i v e  o f  t h e s e  t r i a l s  was t o  i n t r o d u c e  a n d  t e s t ,  
unde r  Moroccan r a n g e  c o n d i t i o n s ,  f o r a g e  s p e c i e s  p roven  t o  be 
s u c c e s s f u l  on r a n g e l a n d s  i n  o t h e r  c o u n t r i e s  w i t h  s i m i l a r  r a n g e  
e n v i r o n m e n t s .  The major  a c h i e v e m e n t s  i n  t h i s  a c t i v i t y  were 1 )  
t h e  e s t a b l i s h m e n t  o f  a  s p e c i e s  a d a p t a b i l i t y  t r i a l  program a s  a  
c o n t i n u i r i g  p a r t  of DE programs  i n  t h e  f i e l d ,  2 )  t h e  deve lopmen t  
o f  a  s t a n d a r d i z e d  e v a l u a t i o n  s y s t e m  f o r  s p e c i e s  t r i a l s ,  a n d  3 )  
t h e  i d e n t i f i c a t i o n  o f  a  number o f  r ange  f o r a g e  s p e c i e s  a n d  
v a r i e t i e s  which a r e  u s a b l e  i n  e a c h  l o c a t i o n .  

A t  e a c h  f i e l d  o f f i c e ,  s p e c i e s  s e l e c t i o n ,  r e q u e s t s  f o r  s e e d ,  
a n d  t r i a l  e s t a b l i s h m e n t  were t h e  r e s p o n s i b i l i t y  o f  t h e  DE p r o j e c t  
l e a d e r .  The PMC s ta f f  d i s t r i b u t e d  s e e d  a n d  inocu lum,  a n d  
a s s i s t e d  t h e  DE p r o j e c t  l e a d e r s  when r e q u e s t e d .  B e g i n n i n g  i n  
1982 ,  r e p l i c a t e d  t r i a l s  were e s t a b l i s h e d  i n  s i n g l e  f i v e  meter 
rows ,  w i t h  s p a c i n g  o f  one a n d  o n e - h a l f  meters be tween  rows. 
E v a l u a t i o n  p r o c e d u r e s  were recommended by Dr. Me1 George ,  ("Range 
S e e d i n g ,  F e r t i l i z a t i o n  a n d  Managementn,  Oc t .  28, 1 9 8 1 ) ,  y e t  no 
u n i f o r m  methods were f o l l o w e d  u n t i l  l a t e  i n  t h e  program.  

After s e e d b e d  p r e p a r a t i o n ,  u s i n g  manual l a b o r  a n d  hand 
t o o l s ,  t h e  t r i a l s  were p l a n t e d  by hand. E s t a b l i s h m e n t  v a r i e d  
e a c h  s e a s o n .  Drought  w a s  a  major  impediment  t o  s u c c e s s .  W a i t i n g  
f o r  t h e  f i r s t  f a l l  r a i n s ,  t h e  u s u a l  p r a c t i c e  i n  d r y l a n d  c r o p  
p r o d u c t i o n ,  c a u s e d  c o n s i d e r a b l e  d e l a y s  e a c h  y e a r .  G e r m i n a t i o n  
was d e l a y e d  even  more f o r  t r i a l s  t h a t  were p l a n t e d  i n  l a t e  
November a n d  December. I n  some l o c a t i o n s  a n d  i n  some y e a r s ,  
t r i a l s  were n o t  p l a n t e d  a t  a l l .  The c o n t i n u i n g  p e r i o d s  o f  
d r o u g h t  d u r i n g  s p r i n g  months c r e a t e d  a d d i t i o n a l  p rob l ems  f o r  
s u r v i v a l .  

S p e c i e s  were chosen  f o r  t r i a l s  b a s e d  upon recommendat ions  
f rom Dr. G e o r g e ' s  r e p o r t  w r i t t e n  a f t e r  a  v i s i t  t o  e a c h  of t h e  
p r o j e c t  s i tes  i n  1981.  He o r d e r e d  t h e  s e e d  f o r  t h e  1982  t r i a l s ,  
w h i l e  seed o r d e r s  f o r  t h e  s u b s e q u e n t  a d a p t a b i l i t y  t r i a l s  were 
p l a c e d  by t h e  PMC. 

I n  t h e  f i n a l  y e a r  o f  t h e  P r o j e c t  (1985-86)  s t a f f  a t  t h e  PMC 
a n d  g r a z i n g  p e r i m e t e r s  c o l l a b o r a t e d  t o  u p d a t e  a n d  improve s p e c i e s  
a d a p t a b i l i t y  t r i a l s  t h r o u g h  f i v e  d i s t i n c t  c h a n g e s :  1 )  t h e  
t e s t i n g  o f  i n t r o d u c e d  s p e c i e s  c o n t i n u e d ,  b u t  w i t h  e m p h a s i s  
s h i f t e d  t o  t e s t i n g  v a r i e t i e s  o f  t h e s e  s p e c i e s  which were I1known 
t o  be a d a p t e d v  based  upon t h e  e x p e r i e n c e  o f  e a r l i e r  P r o j e c t  
t r i a l s ,  2 )  d u r i n g  t h e  l a s t  y e a r ,  n a t i v e  s p e c i e s  were e n t e r e d  f o r  
t h e  f i r s t  time i n  a c o n t r o l l e d  e x p e r i m e n t ,  3 )  a s  a  r e s u l t  o f  t h e  
u n s u c c e s s f u l  e s t a b l i s h m e n t  o f  most  s p e c i e s  i n  t h e  t r i a l s  be tween 
1982-84, new methods were implemented .  A t t e n t i o n  was f o c u s e d  on 
p l a n t i n g  d a t e s  a n d  w a t e r  c a t c h m e n t ,  4 )  a  new n S p e c i e s  
A d a p t a b i l i t y  E v a l u a t i o n  Form1' , p r e p a r e d  i n  b o t h  E n g l i s h  ( F i g u r e  
1 . 1 6 )  and  F r e n c h  ( F i g u r e  1 . 1 7 ) ,  was d e v i s e d  a n d  s i m p l i f i e d  t o  
e n c o u r a g e  u s a g e ,  a n d  5 )  r e p o r t i n g  p r o c e d u r e s  were s t a n d a r d i z e d ,  
f o r  s i m p l e ,  c o n c i s e  i n t e r p r e t a t i o n .  



FORM FOR ADAPTABILITY TRIAL EVALUATION 

DIRECTION DE L'ELWAGE, Perimeter of 
YEAR: 

Scientific Name: 
GENUS SPECIES 

Variety Nane: 
Or isin: Haroc USA Other: 
h rial Location: 
Planting Date: 
Seedhng Rate: High Medium Low 

1. EVALUATION OF GERMINATION AND EMERGENCE: (NOV/ DEC) 
EVALUATED BY: 

Date of Observation: 
Estimate Emergence Date: 
Percent of Row Established: 
Plant Visor Hiah Medium Low - ~ 

Other observations: 

2. EVALUATION OF WINTER HARDINESS: (JAN/FEB/MAR) 
EVALUATED BY: 

Date of Observation: 
Winter Hardiness: High Medium Low 
Percent of Row Established: 
Other Observations: 

3. EVALUATION OF SPRING GROWTH: (APR/MAY) 
EVALUATED BY: 

Date of Observation: 
! Foliage Rating: High Medium LOW 

Percent of Row Established: 
Other Observations: 

4. EVALUATION OF DROUGHT RESISTANCE: (JUN/ JUL) 
EVALUATED BY: 

Date of Observation: 
Drou?ht Resistance: High Medium Low 
Percent of Row Established: 
Other Observations: 

5. SUMMARY EVALUATION BY: 

Seed Maturity Date: 
Plant's Potential for 
Future utilization: High Medium Low 
Other Observations: 

Figure 1 .16 .  E n g l i s h  language v e r s i o n  o f  the  s tandardized form 
i n  use  f o r  e v a l u a t i o n  o f  the  S p e c i e s  Adaptab i l i ty  T r i a l s  on 
graz ing  per imeters .  



RELEVe D'EVALOATION DES ESSAIS D'MAPTABILITE 

DIRECTION DE L'ELEVAGE, Perimetre de 
ANNZE : 

Nom Scientlfique: 
GENRE ESPECE 

Nom de la Variete: 
Pays de Pro-~enance: Xaroc USA Autre: 
L l e u  de 1'Essai: 
Date de Jenls: 
Densite du Semis: Forte Moyenne Faible 

1. EVALUATION de la GERMINATION de la CROISSANCE: (NC)V/DEC) 
EVALUEE PAR: 

Dste d'observation: 
Estimation de la date de levee: 
Nombre de plantes levees par m2 ou ml: 
Vlgueur des plantes: Forte Hoyenne Faible 
Autres Observations: 

2. EVALUATION DE LA RESISTANCE AU FROID (JAN/FEV/MARS) 
EVALUEE PAR: 

Date d'observation: 
Resistance au froid: Forte Hoyenne Faible 
Pourcentage de plantes etablies: 
Autres Observations: 

3. EVALUATION DE LA CROISSANCE AU PRINTEMPS: (AVRIL/MAI 1 
EVALUEE PAR: 

Date d'observation: 
Quantite de feuillage: Forte Hoyenne Faible 
Pourcentage de plantes etablies: 
Autres Observations: 

4. EVALUATION DE LA RESISTANCE A LA SECRERESSE: (JUIN/ JUILLET) 
EVALUEE PAR: 

Date d'observation: 
Resistance la secheresse: Forte Hoyenne Faible 
Pourcentage de plantes etab:ies: 
Autres Observations: 

5. ESUME DE L1EVALUATION PAR: 

Date de la maturation des grains: 
Potential de la plante pour 
une future utilization: Fort Myen Paible 
Autres Observations: 

F i g u r e  1.17. F r e n c h  l anguage  v e r s i o n  o f  t h e  s t a n d a r d i z e d  fo rm i n  
u s e  f o r  e v a l u a t i o n  o f  t h e  S p e c i e s  A d a p t a b i l i t y  T r i a l s  on g r a z i n g  
p e r i m e t e r s .  

RESULTS A N D  CONCLUSIONS OF ADAPTABILITY TRIALS BY SITE 

M i d e l t  Office: I n i t i a l  R e s u l t s  

E a r l y  t r i a l s  (1972) p r o v i d e d  i n f o r m a t i o n  on which  t o  s t a r t  a  
s e e d  p r o d u c t i o n  program a t  t h e  PMC. The most p r o m i s i n g  s p e c i e s  
f rom t h e  r e g i o n  were: Agropyron in t e rmed ium,  A .  e longa turn ,  and  - 



A. - 
Fa i 
f o l  

t r i c h o  horum. Subsequen t  t r i a l s  on P l a i n e  de l t A a  
, j a  ----e-P G r a z i n g  e r i m e t e r s  r e s u l t e d  i n  t h e  i d e n t i f i c a t i  
. lowing  v a r i e t i e s  a s  a d a p t e d :  

1983  - in te rmedium,  v a r .  Tegmar and  S l a t e  
A .  e longa tum,  v a r .  J o s e  and  Largo - 
A. t r i chophorum,  v a r .  Topar a n d  Luna - 

1984 - A. in termedium,  v a r .  Oahe 
A.  s m i t h i i ,  v a r .  Rosana - 

Medicago s a t i v a ,  v a r .  
V i c i a  d a s y c a r p a  , v a r  . 
A s t r a g u l u s  c i c e r ,  v a r .  

Hyko 
La da k 
Lana 

Lu t a  

r i d  
on 

and  E l  
o f  t h e  

M i d e l  t Office: 1985 r e s u l t s  

Animal p e s t s  d e s t r o y e d  t h e  t r i a l  a t  E l  F a i j a .  

Beni  M e l l a l  O f f i c e :  I n i t i a l  R e s u l t s  

The 1982 and  1 9 8 3  t r i a l s  were p l a n t e d  i n  December a n d  
f a i l e d  t o  become e s t a b l i s h e d .  The 1984 t r i a l  was p l a n t e d  i n  
Oc tobe r .  By J a n u a r y ,  due t o  l a c k  o f  p r e c i p i t a t i o n ,  two 
a r t i f i c i a l  methods were a t t e m p t e d  t o  promote s t a n d  e s t a b l i s h m e n t .  
I n  t h e  row t r i a l s ,  s u p p l e m e n t a l  w a t e r  was a p p l i e d  t o  one 
r e p l i c a t i o n  t w i c e  t o  o f f s e t  t h e  l a c k  o f  p r e c i p i t a t i o n .  I n  
a n o t h e r  t r i a l ,  ma tu re  p l a n t s  were t r a n s p l a n t e d  from t h e  PMC t o  
d e t e r m i n e  i f  a  deve loped  p l a n t  had a bet ter  chance  f o r  s u r v i v a l  
compared t o  a s e e d l i n g .  E s t a b l i s h m e n t  o f  t h e s e  t r a n s p l a n t s  was 
n e g l i g i b l e ,  p r o b a b l y  due t o  i n a d e q u a t e  p r e c i p i t a t i o n  and  t o  
damage t o  t h e  p l a n t s  t h a t  o c c u r r e d  d u r i n g  t r a n s p l a n t i n g  and  
t r a n s p o r t i n g .  

Beni Mellal Office: 1985 R e s u l t s  

P e r i m e t e r  p e r s o n n e l  summarized t h e i r  f i n d i n g s  ( u s i n g  t h e  
s t a n d a r d i z e d  PMC fo rm)  and  made recommendat ions f o r  s p e c i e s  w i t h  
p o t e n t i a l .  These  s p e c i e s  s h o u l d  be  m u l t i p l i e d  a t  t h e  PMC f o r  
a d d i t i o n a l  t e s t i n g  and  d e m o n s t r a t i o n  p l a n t i n g s .  

Grass s p e c i e s  w i t h  h i g h  p o t e n t i a l  f o r  e s t a b l i s h m e n t :  
I. Bromus m o l l i s ,  v a r .  Blando ( a n n u a l )  
2. Lolium r i g i d u m ,  v a r .  Wimmer-62 ( a n n u a l )  

G r a s s  s ~ e c i e s  w i t h  medium ~ o t e n t i a l  f o r  e s t a b l i s h m e n t :  
1 .' Agropyron elongat;m, v a r .  J o s e  ( p e r e n n i a l )  
2 .  Agropyron in te rmedium,  v a r .  T e g ~ r  ( p e r e n n i a l )  

Agropyron e longa tum,  v a r .  La 
Agropyron in te rmedium,  v a r .  
D a c t y l i s  g l o m e r a t a ,  access. 
Agropyron t r i chophorum,  v a r .  

. r g o  ( p e r e n n i a l  
S l a t e  ( p e r e n n i a l )  
GR-659 ( p e r e n n i a l )  

Mandan ( p e r .  ) 



Legume 
1  
2  
3  
4  

Legume 
1  
2  
3  
4  
5  
6  
7 

s p e c i e s  w i t h  h i g h  p o t e n t i a l  
- Medicago l a c i n i a t a ,  

T r i f o l i u m  c h e r l e r i ,  
T r i f o l i u m  c h e r l e r i ,  

c e s s  
c e s s  
c e s s  

Medicago l a c i n i a t a ,  a c c e s s  
Medicago l a c i n i a t a ,  a c c e s s  
Medicago l a c i n i a t a ,  a c c e s s  

s p e c i e s  w i t h  medium p o t e n t i a  
Medicago t r u n c a t u l a ,  a c c e s  
Medicago l i t t o r a l i s ,  a c c e s  
Medicago l a c i n i a t a ,  a c c e s s  
Medicago l a c i n i a  t a  , a c c e s s  
Medicago l a c i n i a t a ,  a c c e s s  
.. - 

Medicago a c u l e a t a ,  a c c e s s .  
Medicago a c u l e a t a ,  a c c e s s .  

f o r  e s t a b l i s h m e n t :  . A i t  Rbaa ( a n n u a l  . GR-423 ( a n n u a l )  . GR-307 ( a n n u a l )  . GR-215 ( a n n u a l )  . GR-222 ( a n n u a l )  . GR-201 ( a n n u a l )  
1 f o r  e s t a b l i s h m e n  
s. GR-153 ( a n n u a l )  
s. GR-221 ( a n n u a l )  . GR-776 ( a n n u a l )  . GT-8101 ( a n n u a l )  . GR-211 ( a n n u a l )  

GR-138 ( a n n u a l )  
GR-196 ( a n n u a l )  

O f  s p e c i a l  i n t e r e s t  i n  t h e  legume t r i a l  ( l i s t e d  a b o v e )  was 
t h e  i n t r o d u c t i o n  o f  l o c a l l y  c o l l e c t e d  s p e c i e s .  The Medicago 
l a c i n i a t a  a c c e s s i o n  f rom A i t  Rbaa was o r i g i n a l l y  c o l l e c t e d  a t  t h e  
p e r i m e t e r  i n  J u l y  1984 a n d  p l a n t e d  a t  t h e  PMC f o r  m u l t i p l i c a t i o n  
i n  November 1984.  The s e e d ,  h a r v e s t e d  i n  J u n e  1985 ,  was t h e n  
r e t u r n e d  t o  t h e  p e r i m e t e r  f o r  t h i s  t r i a l .  The most  i n t e r e s t i n g  
d i f f e r e n c e  be tween  t h e  two s a m p l e s  was t h a t  t h e  o r i g i n a l  
c o l l e c t i o n  had a n  a v e r a g e  o f  f i v e  t o  s i x  s e e d s  p e r  pod a n d  
p roduced  s m a l l  s e e d s .  The PMC g e n e r a t i o n  p roduced  n i n e  t o  e l e v e n  
s e e d s  p e r  pod,  w i t h  a  s e e d  s i z e  t h r e e  times l a r g e r .  T h i s  s e e d  
s i z e  c o u l d  be a  major  f a c t o r  i n  t h e  s u c c e s s  o f  i t s  r e t u r n  t o  t h e  
p e r i m e t e r .  Seed  pods  h a r v e s t e d  f rom t h i s  t r i a l  a t  A i t  Rbaa i n  
May 1986  c o n t a i n e d  s e v e n  t o  n i n e  s e e d s  p e r  pod ,  w i t h  a n  i n c r e a s e  
i n  s e e d  s i z e  o v e r  e x i s t i n g  n a t i v e  p l a n t s .  

Oujda Office: I n i t i a l  R e s u l t s  

No t r i a l s  were p l a n t e d .  

Oujda Office: 1985  R e s u l t s  

Ain Beni  Mathar  t r i a l s  were i n s t a l l e d  w i t h i n  t h e  c o n t o u r  
sys t em o f  t h e  "America P l a n t a t i o n N ,  s o u t h w e s t  o f  town on t h e  r o a d  
t o  M e r i j a .  No s e e d  f rom n a t i v e  s p e c i e s  was a v a i l a b l e  f o r  
p l a n t i n g .  

Due t o  t h e  c o l d  t e m p e r a t u r e s  a n d  v e r y  low p r e c i p i t a t i o n  
d u r i n g  J a n u a r y  and  F e b r u a r y ,  l i t t l e  g rowth  was o b s e r v e d .  Most o f  
t h e  s p e c i e s  g e r m i n a t e d ,  b u t  t h e  s u r v i v a l  was v e r y  low, w i t h  o n l y  
Agropyron e l o n ~ a t u m ,  - A .  s m i t h i i ,  A.  i n t e rmed ium,  A .  t r i c h o p h o r u m  
showing any  p romise .  These  t r i a l s c o n t i n u e  t o  b e m o n i t o r e d  on a  
month ly  b a s i s .  

Wi th in  t h e  c o n t o u r  s y s t e m  a t  t h e  G o u t t i t i e r  E x p e r i m e n t a l  
Farm, a  t r i a l .  was e s t a b l i s h e d  f o r  38  s p e c i e s .  Here, t o o ,  c o l d  
t e m p e r a t u r e s  a n d  v e r y  low p r e c i p i t a t i o n  r e s u l t e d  i n  a  l a c k  o f  
e x t e n s i v e  g rowth .  The same s p e c i e s  o f  Agropyron which show 
p romise  o f  s u r v i v a l  i n  Ain Beni  Mathar  a p p e a r  t o  be a c c e p t a b l e  
f o r  t h e  G o u t t i t i e r  r e g i o n .  I n  a d d i t i o n ,  s e e d l i n g s  o f  some l a t e  
g e r m i n a t i n g  s p e c i e s  were n o t i c e d  by t e c h n i c i a n s ,  p rompt ing  them 



t o  c o n t i n u e  t o  mon i to r  t r i a l s  on a  monthly b a s i s .  

Meknes Office: I n i t i a l  R e s u l t s  

I n  t h e  1982 Touna S t a t i o n  t r i a l ,  t h e  f o l l o w i n g  s p e c i e s  
g e r m i n a t e d  a n d  p e r s i s t e d :  

Agropyron e longa tum,  v a r .  Largo  ( p e r e n n i a l )  
Agropyron s m i t h i i ,  v a r .  A r r i b a  ( p e r e n n i a l )  
Agropyron d e s e r t o r u m ,  v a r .  Nordan ( p e r e n n i a l )  
Agropyron in t e rmed ium,  v a r .  Oahe ( p e r e n n i a l )  
Agropyron t r i c h o p h o r u m ,  v a r .  Topar  ( p e r e n n i a l )  
Bromus m a r g i n a t u s ,  v a r .  Bromar ( p e r e n n i a l )  

The 1983  t r i a l  was p l a n t e d  i n  December and  f a i l e d  t o  
e s t a b l i s h .  No t r i a l  was p l a n t e d  i n  1984.  

Meknes Office: 1985 R e s u l t s  

The t r i a l  was e s t a b l i s h e d ,  y e t  no o b s e r v a t i o n s  have been  
r e c o r d e d .  

Summary of T r i a l s  

S p e c i e s  e n t e r e d  i n t o  t h e s e  a d a p t a b i l i t y  t r i a l s  (see T a b l e s  
1 . 9  and  1  . I 0  f o r  s e e d  d i s t r i b u t i o n  l i s ts)  were n o t  exposed  t o  
c o n d i t i o n s  f a v o r a b l e  f o r  g e r m i n a t i o n ,  e s t a b l i s h m e n t ,  o r  s u r v i v a l  
d u r i n g  t h e  l i f e  o f  t h e  p r o j e c t  d u e  t o  d r o u g h t  c o n d i t i o n s .  
T h e r e f o r e ,  i t  would be unwise  t o  e l i m i n a t e  a n y  one s p e c i e s  f rom 
f u t u r e  e x p e r i m e n t a t i o n ,  w i t h  few e x c e p t i o n s .  Morocco, w i t h  i t s  
l o n g ,  h o t  summers, a p p e a r s  t o  be i d e a l  f o r  some warm-season 
g r a s s e s .  Remnants o f  a  few n a t i v e  p e r e n n i a l  g r a s s  s p e c i e s  ( i n  - 
t h e  g e n e r a  Cynodon, Penn i se tum,  ~ e n c h r u s )  a r e - e v e n  f o u n d  i n  
p r o t e c t e d  a r e a s .  The  m i s s i n g  components  f o r  s t a n d  e s t a b l i s h m e n t  
a n d  s u r v i v a l  have been t i m i n g  a n d - s e e d i n g  t e c h n i q u e .  I n  r e c e n t  
y e a r s  o f  low p r e c i p i t a t i o n ,  m o i s t u r e  h a s  a l s o  been l i m i t i n g  i n  
t h e  l a t e  s p r i n g  a n d  e a r l y  summer when t e m p e r a t u r e s  have been 
c o n d u c i v e  f o r  g e r m i n a t i o n  and  g r o w t h  o f  t h e s e  s p e c i e s .  The 
e x p e n s e  o f  t h e s e  s e e d s ,  compared t o  t h e i r  l i m i t e d  chance  f o r  
e s t a b l i s h m e n t ,  min imizes  t h e i r  u t i l i t y .  The s i t u a t i o n  which may 
p e r m i t  t h e i r  u t i l i z a t i o n  i s  i n  p l a n t i n g s  b e h i n d  terraces where 
r a i n f a l l  r u n o f f  c a n  be c a p t u r e d  and  s o i l  m o i s t u r e  i s  r e t a i n e d .  



Table 1.9. 1985 adaptability trial seed distribution list. 

Tm I I Uhcmcgrmrs Joa t  
Tal I Uhtatgraaa A lka r  
1.11 uheatgraaa larp.0 
I n t t r r d l a t e  Chatgraam S1.U 
I n t * r r d l a t e  Ynra ta r taa  T r a ~ r  
I n t m r r d l a t c  Uneatgraam b h t  
Inttr-d1.t. u n a t g r o a a  C r - t n r  
M a t o r n  whtatgrass A r r l b  
u o a u r n  rh ta ta raaa  Ro6.n 
v*atom uhtacaraaa Roaaru 
Yomum uheatgraar Flintlock 

k ~ o  %toc~*tcn 
W o t w t c h  
I b r t h r n  Sroo trm tch  
Ourf B l rda foo t  T r a f o l r  
LMul T r a f o i l  
Annual T r a f o l l  
Annual *.dlc 
Annual k d 1 C  
A n n u l  k d l c  
A n n u l  I o d l c  
Annual k d l C  
Annual k d l c  
Ya l lo r  Suaat C l o w r  
Annual C l o v t r  
SuDUrrawan C l o w r  
SuDt.rranaan C l o w r  
Subur rswmn C l o n r  
Subur raman C l o r r r  
Subur raman C l o w r  
Ar ro r laa f  C l a w r  

Tal l UhaC&raaa 
Tml l u h a t g r a a a  
l n t o r u d l a t o  u m o y r m  
1nL.rwdl.U Whatgrm 
WtmLmrn u h t a y r a a a  
woatorn uhtm tgraaa 
Pubescent Uheat((raaa 
Pubescent Yhtateraaa 
So f t  CW.. 
Orcmrdgrmaa 
Ar11011. Faacut 
Annual ryegraaa 
Ind lan  Rlca#raam 
Ind lan  R1coara.a 
S.1 loaraaa 
S. i lo6raaa 
S.l la6rama 
S . i l o# ra ra  
L i t t l a  8 l w l t . m  

l o r t h o r n  Srmatra t c h  
S r t t t r t t c h  
Arnual m d i c  
Annual r d i c  
Innua l  r d i c  
Annual r d l c  
A n n u l  r d l c  
h u a l  r d l c  
Annual r d l c  
A n n u l  l d l C  
Annual r d l c  
Annual r d l c  
Annual r d l c  
A n n u l  r d l c  
A n n u l  N d l C  
A n n u l  r d l c  
Annual r d l c  
h u a l  r d l c  
L n s u l  r d l c  
Annual r d l c  
h w l  r d l c  
E u r r t l  r d i c  
L r r m l  r d l c  
Ya l lou  S m t  C l o w r  
Annual c10vmr 
m u m 1  C l m u r  
k b U r m m  C l o r r C  
Uur-• Clever 
U W r -  C l e r r  

Created u n a t l r a a a  Chprmla 
Cr*actd Uhe. egraaa Huff 
T a l l  uhtat,qraaa A I b r  
T a l l  Utrat*raaa J O ~ C  
T a l l  Vhtmtmraaa b r r o  
Int*r.rdlaLr umatg raas  S 1 . U  
I n C a r u d l a U  Ymatgraaa Tef,mar 
I n m r u d l a t o  vma la rasa  Cant 
Intarmadlate ummtgraaa Creanar 
Y ta to rn  Yhtatgrmma Rodan 
Y*acarn UMmt#raaa A r r l b  
Warurn u h a t # r a a a  Uamaru 
Yoatam Yhacaraaa F l l n t l o c k  
Uaat.rn rhea y r a a a  brton 
81utbunch VmaUraaa  %car 
Bluebunch wmm y r a a a  U h l t u r  
Pub .aun t  Y n a q r a n a  Mndan 
Pub.aun1 Yha ta raaa  T0p.r 
Orc)Yrd#rmaa CR- 659 
O r c h  rderaaa R l ~ a t l w  
0rc)Yrdaraaa RIUU 
A1t . l  Y l ld rya  P r a l r l a l a n  
Ind lan  Rlcagraaa R L o u  
Ind lan  R lc t# raaa  Nt rp . r  

I o r t h r n  Swottvotc l l  
S m t v o t c n  
Sula Sr to tva tch  
Annual M d l c  
Annual *.dl< 
Y*llw Sraet C l o w r  

Coamn 
t u n l a l a  
CR-862 
CR-585 
CR-729 
Madrld 

O W L A  

S o l m t l f l c  M a r  "LI. v.riatv/ 1  .O.  

T a l l  WMayraaa A1h.r 
T a l l  YNat#rmaa Jo.9 
T a l l  Y h a t l r a a a  #-..A -. ,,- 
l n t o r r d l a i a  V h t a y r a a a  S l a m  - 
I n t a r m d l a t a  Yhtat#raaa T m S r r  
I n t o r u d l a t o  Wmatdraaa Cam 
l n t o r w d l a t m  Whar#rasa  C r e t n r  
Yoa t t rn  Uh ta t l raa r  * - - l b  
wtacarn wh.mtaraa; 
W-atarn Wmateraaa 
Yammrn vheatgraaa 
Yamurn Wheat#raaa 
B lwbunch  Vhat#rmma 
Blutbunch wmacermaa 
PuMacant YmaUraaa  
Pulmacant WhaUrmaa 
Y t l l o r  B I w a U m  
s o t  t cmaa 
brmudmaraaa 
Ar laoru f t a c w  
Annual r? t# raaa  
Splk. l u h l y  
I n d l a n  R l u g r a a a  
Ind ian  Rlcal raaa 
Sr l l oe raaa  
S.1 l o l r a a a  
Smiloaraaa 
Smlloaraaa 
S. l loaraaa 
Smlloaraaa 
L l  ttl. 8lw.u. 
L i t t l .  8lW.t.. 
A l k a l i  u u n t o n  
Sand Oropumd 

" 8  8 a- 

Rodan 
Rosmn 
F l l n t l o c k  
h r t o n  
%car 
Y h l t u r  
Topar 
*.n&n 
C.na0. 
Bland0 
Commn 
Redondo 
Y l u r - 6 2  
E l  Vado 
Pa I O U  
N.1p.r 
CT-129 
CT-060 
CT-801 
CT-132 
CT-920 
CT-940 
C I m r r o n  
Paatura 
S. lado 
Commn 

Nor t h e m  Swat t rmtch  
S r w t w t c h  
( l l r d a f w t  T r m f o l l  
h r f  8 i r d a f w t  Trofc 
816 T c r f O l l  
A n n u l  r d i c  
Annual l d l c  
Annual r d l c  
AIUIUDI l a i c  
Annul r d i c  
h w l  r d l c  
h w l  r d l e  
E u r r a l  k d l a  
I m l l r  A . t  C l o w r  
bn Clever 
lklm k- 
h l w r  Fmu- 

common 
Tunla la 
C..ud. 

111 U l O  
Rarah f la ld  
CR-$30 
A11 RMa 
CR-145 
CR-188 
CR-824 
GR-869 
CT-8101 
A k h r  
Madrld 
n y k a  
L.M 
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T a b l e  1 .10 .  1982-84 a d a p t a b i l i t y  t r i a l  s e e d  d i s t r i b u t i o n  l i s t  
i n c l u d i n g  s p e c i e s  p r e v i o u s l y  d i s t r i b u t e d  i n  a d d i t i o n  t o  t h e  1985 
l i s t .  

&l la l~rm.m 
0ullr lgra.a 
BuClr1gr.a. 
OrcMrdgr..m 
0rcMrdgra.a 
R r s n n l a  l V.ldt#r... 
Rum.1.n #I ldry*  
v w p l r y  Lavmgrmaa 
u w p ~ r y  Longr... 
vaap l ry  Lavegr... 
u * * p ~ y  Lavmgrmm. 
h n u n n  Lar*(ra.. 
h-nn Lavegram. 
V I 1 1 n  Langra.. 
Sand Langr... 
L n a h l l l  Longr... 
7.11 C..cw 
b r a  h m c w  
sIm*p f*.cu 
Rad Feacw 
Annual llymgrma. 
brd1rygrm.m 
brd1nggra.m 
Rrlmgra.. 
B ig  Blugr... 
Canby Blw@r.nb 
- n a b  litwar... 
I l k a l l  LUUa 
I l k a l l  au- 
b t U 1 1  Si.wekyt... 

r l f a l r .  
rir.ir. 
-11 k d l c  
hrr .1 k d l ~  
h r r e l  k d l c  
b r m l  k d l c  
S l l n r o l n  
rrrmd.11. 
5rll Burmnt 
R o n  Clovmr 
R o n  C l o n r  
Cr1.m Clovmr 
S b t * r r . m n  Clovmr 
S u b t a r r m m n  Clovmr 
Sub ta r ranmn Clovmr 
S u b t a r r a m n  C1ov.r 
S u b t a r r a n a n  Clovmr 
Su0tarr.n.n Clovmr 
lu0t.rran.n Clovmr 

N o r d l n  
F.lrrrv I. Aaur 
Ueranue 
P r l m r  
Cammn 
Cuc..anra 
(hoeron 
Manchar 
Rromr  
Commn 
Llano 
Hlggln. 
 NU*^.. 
B.rb.r 
C u r r l *  
M l w l o n  
Common 
CaUl ln.  
C o m n  
A-04 
Ranrur 
Kulrmto 
coamn 
R 1.r 
Bend 
*..on 
D n r t a r  
Durar 
Cow r 
Cortr... 
Coamn 
SmadYaUr 
S i r o n  
h r l m  
S b r u n  
Canby 
R.ub.n. 
C 0 . m  
S . l U I b  
l o r r a  

Lw u- 
k r b l n g * r  
R r m p n t a  
0ry land.r  
hab1.r 
nanw 1.nb.r 
Te ton 
Trarol. 
Spreaa-r 7 
h d a k  
AhyzoM 
5n.11 
Cyprua 
Hmnrurord 
J r r l o n g  
Commm 
C o m ~  
h1.r 
Kondln ln 
u11ton 
01.1. 
Clare 
D. 1l.C 
noumrd 
I t .  8.rk.r 
S la ton  R r C  
I r l k k . l l  
u o o r n o l l u p  

*US1. 
S.1tbu.h 
C o u r r l r y  b l t b u a h  Rsrmna 
C w r r l n g  S. 1 tbuah l l lncon 
f o u r r i n g  S.1tbu.h YTUM 
*d..UI. 
~..tl. v.~l*y Clovmr 
Cardnor S.1tbu.h 
kd1tarrmn.n S.1Cbu.h 
Pru l lbuah  c 4 U  
Old-n S.1tbu.h 
Au8trali.n Sll tbumh Corto 
t r l d e n t .  S.1tbu.h 
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S p e c i e s  a d a p t a b i l i t y  t r i a l s  are a v i t a l  component t o  t h e  
s u c c e s s  of  f u t u r e  r ange  s e e d i n g  e f f o r t s .  Seed g e r m i n a t i o n  a n d  
s e e d l i n g  e s t a b l i s h m e n t  a r e  t h e  k e y s  t o  r e v e g e t a t i o n .  
A d a p t a b i l i t y  of t h e  s p e c i e s  t o  l o c a l  c o n d i t i o n s  ( i n c l u d i n g  
g r a z i n g )  is  t h e  key t o  l o n g e v i t y  a n d  p e r s i s t e n c e  o f  s e e d i n g s .  
Forage  p r o d u c t i v i t y  a l o n g  w i t h  s t a n d  l o n g e v i t y  a f f e c t  t h e  
economic f e a s i b i l i t y  of  s e e d i n g  e f f o r t s .  The re  w i l l  a l w a y s  be 
new s p e c i e s ,  b o t h  i n t r o d u c e d  and  n a t i v e ,  t h a t  w i l l  r e q u i r e  
t e s t i n g  and  e v a l u a t i o n .  The  r e s u l t s  o f  t r i a l s  i n  t h e  M i d e l t  
r e g i o n  have shown s u b s t a n t i a l  d i f f e r e n c e s  i n  a d a p t a b i l i t y  a n d  
p r o d u c t i v i t y  among v a r i e t i e s  w i t h i n  s p e c i e s .  Comparisons o f  t h e  
s t a n d a r d  v a r i e t i e s  and  newly r e l e a s e d  v a r i e t i e s ,  a s  well a s  
compar i sons  among n a t i v e  s p e c i e s ,  s h o u l d  c o n t i n u e .  

T h e ' w e a t h e r  c o n d i t i o n s  w i l l  remain u n p r e d i c t a b l e ,  be i t  a  
d r o u g h t  o r  monsoon. S i n c e  t h i s  r i s k  is  i n e v i t a b l e  i n  s e m i - a r i d  
a n d  a r i d  e n v i r o n m e n t s ,  e f f o r t s  i n  making t h i s  f a c t o r  manageable  
by u s i n g  t e c h n i q u e s  t h a t  a r e  known t o  be e f f e c t i v e  s h o u l d  be 
c o n t i n u e d .  A c e r t a i n  d e g r e e  o f  d i s c o u r a g e m e n t  w i l l  a l w a y s  
p r e v a i l ,  y e t  i t  i s  e s s e n t i a l  t h a t  t h e s e  t r i a l s  c o n t i n u e  t o  be 
p l a n t e d  a n d  e v a l u a t e d ,  p r e f e r a b l y  on a  y e a r l y  b a s i s .  

I n  c o n t r a s t  t o  t h e  o v e r a l l  poor  pe r fo rmance  o f  i n t r o d u c e d  
s p e c i e s  was t h e  r e l a t i v e  v i t a l i t y  of  t h e  n a t i v e  s p e c i e s ,  which 
a p p e a r e d  a s  'lweedslt w i t h i n  t h e  t r i a l s .  T h i s  o b s e r v a t i o n  prompted 
a  change  i n  P r o j e c t  emphas i s  f rom e v a l u a t i o n  of  i n t r o d u c e d  
s p e c i e s  t o  r e s e a r c h  a n d  deve lopment  o f  n a t i v e  s p e c i e s .  

The t o t a l  r e s p o n s i b i l i t y  f o r  t h e s e  S p e c i e s  A d a p t a b i l i t y  
T r i a l s ,  and  f o r  t h e  n a t i v e  s p e c i e s ,  s h o u l d  be a s s i g n e d  t o  one 
i n d i v i d u a l  a s  a  R e s e a r c h  S u p e r v i s o r .  T h i s  would r e q u i r e  
e x t e n s i v e  t r a v e l  t o  a l l  l o c a t i o n s ,  i n c l u d i n g  t h e  PMC. 
C o o r d i n a t i o n  a n d  e v a l u a t i o n  o f  a l l  t h e  t r i a l s  would bes t  be 
hand led  by t h i s  p e r s o n .  

G u i d e l i n e s  f o r  R e s e a r c h  S u p e r v i s o r s  

1 )  A des i re  and  w i l l i n g n e s s  t o  work i s  r e q u i r e d .  
E s t a b l i s h i n g ,  m a i n t a i n i n g  and  e v a l u a t i n g  t r i a l s  i s  n o t  
a n  e a s y  t a s k .  I t  r e q u i r e s  c o n s t a n t  p l a n n i n g ,  
c o o r d i n a t i o n  a n d  c o n s i s t e n t  a t t e n t i o n .  

2 )  Advanced p l a n n i n g  a n d  p r e p a r a t i o n  a r e  e s s e n t i a l .  
Though wea the r  c a u s e d  d e l a y s  d u r i n g  t h e  P r o j e c t ,  t h e  
most s e r i o u s  p rob lems  which o c c u r r e d  were t h e  r e s u l t  o f  
a  l a c k  o f  i n t e r e s t  on t h e  p a r t  o f  P r o j e c t  p e r s o n n e l  i n  
p r e p a r i n g  t o  u n d e r t a k e  t h e  t r i a l .  Seed r e q u e s t s  a n d  
p rocu remen t  must b e g i n  i n  March, w i t h  Oc tobe r  a s  t h e  
t a r g e t  f o r  p l a n t i n g .  

3 C o o r d i n a t i o n  i s  mandatory.  The re  must be c o n t i n u o u s  
communicat ion between l o c a l  o f f i c e s  and  t h e  PMC. The 
Resea rch  S u p e r v i s o r  must  keep  p e r s o n n e l  a t  g r a z i n g  
p e r i m e t e r s  in formed o f  a l l  d e t a i l s  o f  t h e  PMC 
p r o d u c t i o n  program. Wi thout  s u c h  communicat ion,  l i t t l e  
s u c c e s s  can  be e x p e c t e d  from t h i s  program. 



SEEDING AND PLANTING TECHNIQUES 

Whea tg ra s s  S e e d i n g s :  P l a i n e  de L I A a r i d  and E l  F a i j a .  

E a r l y  F i e l d  T r i a l s :  P l a i n e  de l l A a r i d  

About 200 v a r i e t i e s  o f  v a r i o u s  g r a s s  s p e c i e s  were p l a n t e d  i n  
row and  f i e l d  t r i a l s  i n  270  t o  330 mm p r e c i p i t a t i o n  z o n e s  i n  1970  
( T a b l e  1  . I 1  ) .  Only a  f r a c t i o n  o f  t h e s e  remain .  O r i g i n a l  
e v a l u a t i o n s  o f  t h e s e  t r i a l s  were b a s e d  on o b s e r v a t i o n s  one y e a r  
a f t e r  e s t a b l i s h m e n t  i n  1971. U n f o r t u n a t e l y ,  d r y  m a t t e r  y i e l d  
d a t a  f o r  t h e  o r i g i n a l  f i e l d  t r i a l  e v a l u a t i o n s  i n  1971 were n o t  
a v a i l a b l e .  When t h e  t r i a l s  were e v a l u a t e d  i n  1982 ,  s p e c i e s  f rom 
t h e  genus  Aaropyron e x h i b i t e d  t h e  g r e a t e s t  p e r s i s t e n c e .  While 
none o f  t h e  1982 d r y  m a t t e r  y i e l d s  were i m p r e s s i v e ,  i t  was t h e  
f i r s t  growing  s e a s o n  a f t e r  a  s e v e r e  d r o u g h t ,  and  t h e r e f o r e ,  a n  
i m p o r t a n t  i n d i c a t i o n  o f  d r o u g h t  t o l e r a n c e ,  p e r s i s t e n c e  a n d  
r e c o v e r a b i l i t y  . 

T a l l  w h e a t g r a s s  (A. e longa tum v a r .  L a r g o )  pe r fo rmed  well 
d u r i n g  t h e  1971 e v a l u a t i o n s  and  was s u b s e q u e n t l y  s e e d e d  on a  
l a r g e  s c a l e  a t  P l a i n e  d e  l t A a r i d .  I n  1982 ,  y i e l d s  o f  f o u r  and  
t w e l v e  y e a r  o l d  s t a n d s  o f  t a l l  w h e a t g r a s s  were compared on 
s i m i l a r  s o i l s  i n  t h e  330 mm p r e c i p i t a t i o n  zone .  Y i e l d  o f  t h e  
f o u r  y e a r  o l d  s t a n d  was a l m o s t  d o u b l e  t h a t  o f  t h e  twe lve  y e a r  o l d  
s t a n d .  The re  a p p e a r e d  t o  be more p l a n t s  p e r  u n i t  a r e a  i n  t h e  
t w e l v e  y e a r  o l d  s t a n d  due t o  b a s a l  e x p a n s i o n  of  o r i g i n a l  p l a n t s ,  
b u t  t h e r e  was a  h i g h e r  d e g r e e  o f  m o r t a l i t y  and  s t a g n a t i o n .  

A d i f f e r e n c e  i n  v i e l d  was n o t  d e t e c t e d  between t a l l  a n d  
p u b e s c e n t  w h e a t g r a s s e s  ( A .  e l onga tum v a r .  Largo a n d  A, 
t r i chophorum v a r .  Luna)  in t w e l v e  y e a r  o l d  s t a n d s  a t  330 mm 
a v e r a g e  a n n u a l  p r e c i p i t a t i o n  ( T a b l e  1 .11 ) . Again ,  t h e r e  were low 
y i e l d s  a f t e r  d r o u g h t  and  p r e v i o u s  y e a r s  o f  heavy g r a z i n g  a t  t h a t  
s i t e .  The growth  form o f  p u b e s c e n t  w h e a t g r a s s  a t  330 mm 
p r e c i p i t a t i o n  was s t r o n g l y  r h i z o m a t o u s  a n d  a p p e a r e d  t o  w i t h s t a n d  
g r a z i n g .  T h i s  v a r i e t y  d e m o n s t r a t e d  l o n g e v i t y  and  r e p r o d u c e d  
v e g e t a t i v e l y  unde r  s e v e r e  c o n d i t i o n s .  T a l l  w h e a t g r a s s  ma tu red  
l a t e r  t h a n  p u b e s c e n t  a n d  showed no s i g n  o f  r e p r o d u c t i o n .  Weeds 
were n o t  a  p roblem i n  e i t h e r  s t a n d .  

A t  t h e  l o c a t i o n  r e c e i v i n g  270 am a v e r a g e  a n n u a l  
p r e c i p i t a t i o n ,  t a l l  w h e a t g r a s s  was n o t  c o n s i d e r e d  a s u i t a b l e  
a l t e r n a t i v e  f o r  r a n g e  s e e d i n g .  Y i e l d  f o r  p u b e s c e n t  was d o u b l e  
t h a t  o f  t a l l  w h e a t g r a s s .  C r e s t e d  w h e a t g r a s s  (Agropyron 
d e s e r t o r u m )  y i e l d  was between t h r e e  a n d  f o u r  times t h a t  o f  t a l l  
w h e a t g r a s s .  The re  was c o n s i d e r a b l e  s t a n d  m o r t a l i t y  f o r  t a l l  
w h e a t g r a s s  i n  t h e  270 mm p r e c i p i t a t i o n  zone even  though  i t  was 
l a r g e l y  p r o t e c t e d  f rom g r a z i n g .  

C r e s t e d  w h e a t g r a s s  was t h e  h i g h e s t  y i e l d i n g  s p e c i e s  i n  t h e  
270 mm zone  a n d  produced  l a r g e  s e e d  y i e l d s ,  p o s s i b l y  due  t o  a n  
e x c e p t i o n a l l y  wet  s p r i n g .  Numerous c r e s t e d  w h e a t g r a s s  v a r i e t i e s  
were i m p r e s s i v e  i n  b o t h  t h e  220 mm and  330 mm p r e c i p i t a t i o n  
zones .  However, e a r l y  s e e d i n g s  o f  c r e s t e d  w h e a t g r a s s  d i d  n o t  
p e r s i s t  i n  some a r e a s  w i t h i n  t h e  330  mm p r e c i p i t a t i o n  zone .  
Almost p u r e  s t a n d s  o f  s a g e b r u s h  have become e s t a b l i s h e d  on t h e s e  
s i t e s .  

I t  a p p e a r s  t h a t  t a l l  w h e a t g r a s s  i s  a  r e a s o n a b l e  c h o i c e  f o r  a  



s e e d i n g  program a t  330 m m  p r e c i p i t a t i o n  and  above .  P u b e s c e n t  
w h e a t g r a s s  is  r h i z o m a t o u s  and  p e r s i s t e n t  t h r o u g h  a  w ide r  r ange  o f  
p r e c i p i t a t i o n .  What p u b e s c e n t  w h e a t g r a s s  l a c k s  i n  p r o d u c t i v i t y  
c o u l d  be o f f s e t  by p e r s i s t e n c e  and  s u r v i v a b i l i t y .  P e r h a p s  a  
m i x t u r e  of  t h e  two s p e c i e s  would r e d u c e  t h e  r i s k  i n h e r e n t  i n  

T a b l e  1 .11.  P r o d u c t i o n  from row and  f i e l d  t r i a l s  e s t a b l i s h e d  i n  
t h e  1 9 7 0 1 s  a t  t h e  P l a i n e  de L I A a r i d  G r a z i n g  P e r i m e t e r .  Va lues  
w i t h i n  columns by g r o u p i n g  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
( P < . 0 5 )  i f  t h e y  a re  a s s i g n e d  t h e  same s u p e r s c r i p t .  Samples  were 
oven d r i e d  4 8  h o u r s  a t  60°c. ] 

Yielq P l a n t 3  I n f  l o r e  c e n c e s  
(kg/m ) (#/m 1 (#/m 3 > 

1 . )  1 2  y e a r  o l d  s t a n d  
(330  mm p p t .  zone )  

Agropyron e longa tum 
A .  t r i chophorum - 
Elymus j u n c e u s  

2 . )  1 2  y e a r  o l d  s t a n d  
(270  rnm p p t .  z o n e )  

A .  e l onga tum - 
A .  t r i chophorum - 
A .  c r i s t a t u m  - 

3 . )  Two A .  e longa tum s t a n d s  
(330-m p p t .  z o n e )  

4 y e a r  o l d  s t a n d  
1 2  y e a r  o l d  s t a n d  

p l a n t i n g  a  p u r e  s t a n d  o f  e i t h e r  s p e c i e s .  C r e s t e d  w h e a t g r a s s  
a p p e a r s  t o  be p r o d u c t i v e  i n  b o t h  t h e  270 mm and  330 mm z o n e s ,  
however,  t h e r e  i s  no l o c a l  y i e l d  d a t a  f o r  t h i s  s p e c i e s  i n  t h e  330 
mm zone o r  above .  



Range Improvement T r i a l s :  Plaine de llAarid 

F i v e  s p e c i e s  of p e r e n n i a l  g r a s s e s  f rom t h e  genus  Agropyron 
were s e e d e d  u s i n g  t h e  r a n g e l a n d  d r i l l  and  a  B e l g i a n  made g r a i n  
d r i l l  i n  t h e  300 mm p r e c i p i t a t i o n  zone on t h e  P l a i n e  de L ' A a r i d  
Perimeter d u r i n g  l a t e  f a l l ,  1983. The r a n g e l a n d  d r i l l  was u s e d  
t o  p l a n t  d i r e c t l y  i n t o  n a t i v e  A r t e m i s i a  h e r b a - a l b a  and  a n  a r e a  
t h a t  had p r e v i o u s l y  been p l a n t e d  t o  Agropyron in te rmedium.  A s  a  
r e s u l t  o f  heavy g r a z i n g  p r e s s u r e  t h e  o r i g i n a l  s t a n d  had been 
v i r t u a l l y  e l i m i n a t e d .  The l a n d  was n o t  m e c h a n i c a l l y  p r e p a r e d  
p r i o r  t o  s e e d i n g  w i t h  t h e  r a n g e l a n d  d r i l l .  E a r l i e r  s o i l  
m a n i p u l a t i o n  f o r  t h e  i n i t i a l  A.  in te rmedium s t a n d  l e f t  a  s e e d b e d  
a n d  e l i m i n a t e d  c o m p e t i t i o n  from n a t i v e  p l a n t s .  The more a c c e p t e d  
p r a c t i c e  o f a p l o w i n g ,  d i s c i n g ,  a n d  r o l l i n g  p r i o r  t o  p l a n t i n g  t h e  
s e e d  w i t h  a  s t a n d a r d  g r a i n  d r i l l  was per formed.  T r e a t m e n t s  o f  
s e e d e d  s p e c i e s  were: A r o  r o n  c r i s t a t u m  ( F a i r w a y ) ,  n a t i v e  A .  
c r i s t a t u m ,  A.  e longa tum gfy_ L a r g o ) ,  A. s i b e r i c u m  (P-271, A .  s m n h i i  
( A r r i b a ) ,  a n d  A. t r i c h o  horum (Luna)  a n d  a n  unseeded  c o n t r o l .  
P l o t s  t r e a t e d  were -+ f i v e  by o r t y  meter s t r i p s  and  r e p l i c a t e d  
t h r e e  times f o r  e a c h  t r e a t m e n t .  

The a b i l i t y  of s e l e c t e d  g r a s s e s  t o  e s t a b l i s h ,  p e r s i s t  a n d  
p roduce  when d r i l l e d  d i r e c t l y  i n t o  n a t i v e  v e g e t a t i o n  o r  a  
weakened i n t r o d u c e d  s t a n d  v i a  t h e  r a n g e l a n d  d r i l l  was compared t o  
a n  a c c e p t e d  p r a c t i c e  o f  p l a n t i n g .  Low p r e c i p i t a t i o n  is  p r o b a b l y  
r e s p o n s i b l e  f o r  t h e  r e s u l t i n g  low r a t e  o f  g e r m i n a t i o n  f o r  a l l  
s p e c i e s  on a l l  t r e a t m e n t s .  P l a n t  e s t a b l i s h m e n t  d i d  n o t  o c c u r .  
I n i t i a l  t r e a t m e n t  w i t h  t h e  r a n g e l a n d  d r i l l  r e d u c e d  s h r u b  canopy 
c o v e r  ( l i v e  canopy i n t e r s e c t )  by 28% a n d  s h r u b  d e n s i t y  by 27% on 
t h e  A r t e m i s i a  h e r b a - a l b a  s i t e .  Two y e a r s  l a t e r  no s i g n i f i c a n t  
d i f f e r e n c e  was found  between t r e a t e d  a n d  c o n t r o l  p l o t s  f o r  e i t h e r  
s h r u b  canopy o r  d e n s i t y  c h a r a c t e r i s t i c s .  

Range Improvement T r i a l s :  El Faija 

I n  September ,  1984 ,  two r ange  improvement t r i a l s  were 
e s t a b l i s h e d  on E l  F a i j a  P e r i m e t e r  u s i n g  s e e d i n g s  of w h e a t g r a s s e s .  
These were d e s i g n e d  t o  compare d i f f e r e n t  l a n d  p r e p a r a t i o n  a n d  
p l a n t i n g  methods o f  Agropyron c r i s t a t u m ,  A. e longa tum,  A .  
in te rmedium a n d  A. t r i chophorum on a  v a r i e t y  o f  s o i l  t y p e s .  

One o f  t h e s e t r i a l s  was pe r fo rmed  on a  s l o p i n g  area 
domina ted  by S t i p a  t e n a c i s s i m a  ( a l p h a - g r a s s )  . The s i t e  was 
burned  t o  remove e x i s t i n g  a l p h a - g r a s s ,  t h e n  one t h i r d  o f  t h e  
p l o t s  were plowed,  d i s c e d  a n d  r o l l e d  b e f o r e  a  g r a i n  d r i l l  was 
u s e d  t o  p l a n t  e i t h e r  Agropyron c r i s t a t u m  o r  A.  e longa tum a t  
a p p r o x i m a t e l y  s e v e n  a n d  12 kg p u r e  l i v e  s e e d n a ,  r e s p e c t i v e l y .  
The r e m a i n i n g  p l o t s  were p l a n t e d  w i t h  t h e  r a n g e l a n d  d r i l l  w i t h  no 
l a n d  p r e p a r a t i o n  p r i o r  t o  s e e d i n g .  One h a l f  of t h e  r e m a i n i n g  
p l o t s  were p l a n t e d  u s i n g  t h e  r a n g e l a n d  d r i l l  w i t h  s i x  d i s c s  t o  
open f u r r o w s .  The o t h e r  h a l f  were p l a n t e d  w i t h  t h e  r a n g e l a n d  
d r i l l  u s i n g  t e n  d i s c s .  The s i x - d i s c  v e r s i o n  h a s  a  w i d e r  row 
s p a c i n g  and  h e a v i e r  d i s c s  t h a n  t h e  1 0 - d i s c  v e r s i o n ,  t h u s  t h e  
d i s t a n c e  between rows was g r e a t e r  a n d  f u r r o w s  were d e e p e r .  The 
same s p e c i e s  were p l a n t e d  w i t h  b o t h  t h e  r a n g e l a n d  d r i l l  and  g r a i n  
d r i l l .  P l o t s  were 10 m x  25 m a n d  t r e a t m e n t s  were r e p l i c a t e d  
f o u r  times. 

A s econd  t r i a l  r e p e a t e d  i n  t h e  s a g e b r u s h  ( A r t e m i s i a  h e r b a -  
a l b a )  t y p e  on b o t h  s h a l l o w  and  d e e p  s o i l  s i t es ,  compared t h e  



r a n g e l a n d  d r i l l  w i t h  s i x  and  10 d i s c s  and  t h e  g r a i n  d r i l l  w i t h  
p r i o r  s eedbed  p r e p a r a t i o n  a s  i n  t h e  f i r s t  e x p e r i m e n t .  The same 
f o u r  Agropyron s p e c i e s  were used  i n  t h e  t r i a l .  P l o t s  were 10 m x  
25 m and r e p l i c a t e d  t h r e e  times. 

G e r m i n a t i o n  was s low  f o r  a l l  s p e c i e s  i n  a l l  t r i a l s  due  t o  
low p r e c i p i t a t i o n  i n  t h e  E l  F a i j a  a r e a .  S t a n d  d e n s i t i e s  we e 
measured t h e  f o l l o w i n g  f a l l  ( S e p t e m b e r ,  1 9 8 5 )  u s i n g  a  one  m 5 
f rame.  The c o n v e n t i o n a l  method o f  p lowing ,  d i s c i n g  a n d  r o l l i n g  
p r i o r  t o  p l a n t i n g  w i t h  a  g r a i n  d r i l l  showed b e t t e r  s t a n d  
e s t a b l i s h m e n t  t h a n  e i t h e r  o f  t h e  r a n g e l a n d  d r i l l  t e c h n i q u e s  on 
t h e  s a g e b r u s h  s h a l l o w  s o i l  s i t e .  The RD-10 o u t p e r f o r m e d  t h e  RD-6 
on t h i s  s i t e  a l s o .  No s i g n i f i c a n t  d i f f e r e n c e s  were found  be tween  
t r e a t m e n t s  on t h e  ~ r t e m i s i a  h e r b a - a l b a ,  d e e p  s o i l  s i t e  a n d  t h e  
S t i p a  t e n a c i s s i m a  s i t e .  Agropyron c r i s t a t u m  had t h e  l o w e s t  s t a n d  
d e n s i t y  f o r  a l l  t r e a t m e n t s  on a l l  s i t e s .  I n  t h i s  t r i a l  and  o t h e r  
t r i a l s  p r e v i o u s l y  e s t a b l i s h e d ,  s m a l l  s e e d e d  s p e c i e s  were 
d i f f i c u l t  t o  e s t a b l i s h .  Though p l o t s  were n o t  c l i p p e d  t o  
e s t i m a t e  p r o d u c t i o n  ( g r a z i n g  o c c u r r e d  on t h e  s t a n d s  p r i o r  t o  
t h e i r  b e i n g  c l i p p e d  f o r  p r o d u c t i o n ) ,  t h e  most  r o b u s t  p l a n t s  
a p p e a r e d  t o  be on t h e  p l o t s  s e e d e d  t o  A. t r i chophorum.  S t a n d  
d e n s i t i e s  by p l a n t i n g  t r e a t m e n t  and  by s p e c i e s  a r e  shown i n  
T a b l e s  1 .12  a n d  1 . 1 3 ,  r e s p e c t i v e l y .  

T a b l e  1 .12 .  Mean number o f  p l a n t s  p e r  meter2 by s i t e  a n d  s e e d i n g  
t e c h n i q u e  f o r  t r i a l s  a t  E l  F a i j a  P e r i m e t e r  pe r fo rmed  i n  1984.  

P l a n t i n g  A r t e m i s i a  h e r b a - a l b a  S t i p a  t e n a c i s s i m a  
T r e a t m e n t s  Sha l low  S o i l  Deep S o i l  

C o n v e n t i o n a l  22.55a 7 . 0 5 ~  7.  58a 

Range l a n d  Dr i l l  
( 2 5  cm row s p a c i n g )  12 .  5ob 7.83a 6 .  65a 

Range land  Dr i l l  
( 1 5  cm row s p a c i n g )  6.42C 1 .  98a 4. 78a 

Va lues  w i t h i n  columns w i t h  l i k e  s u p e r s c r i p t s  a r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  ( P > . 0 1 ) .  

T a b l e  1 .13 .  Mean number o f  p l a n t s  p e r  meter2 by s i t e  and  s p e c i e s  
a t  E l  F a i j a  P e r i m e t e r  f o r  t r i a l s  e s t a b l i s h e d  i n  1984.  

Seeded A r t e m i s i a  h e r b a - a l b a  S t i p a  t e n a c i s s i m a  
S p e c i e s  Sha l low S o i l  Deep S o i l  

Agropyron c r i s t a t u m  
A .  e l onga tum - 
A .  i n t e rmed ium - 
A .  t r i c o p h o r u m  - 

Values  w i t h i n  columns w i t h  l i k e  s u p e r s c r i p t s  a r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  ( P > . 0 1 ) .  



S e e d i n g  and  I n t e r s e e d i n g  T r i a l s :  P l a i n e  d e  l l A a r i d  a n d  E l  F a i j a .  

F i e l d  T r i a l :  P l a i n e  d e  l l A a r i d  

A f i e l d  e x p e r i m e n t ,  a p p l i e d  t o  b o t h  s h a l l o w  a n d  deep  s o i l  
s i t e s ,  examined t h e  p o s s i b i l i t y  o f  s e e d i n g  a  m i x t u r e  o f  two 
legume s p e c i e s  ( T r i f o l i u m  h i r t u m  (Hykon) and  V i c i a  d a s y c a r p a  
( L a n a ) )  w i t h  f o u r  p e r e n n i a l  g r a s s  s p e c i e s  f rom t h e  genus  
Agropyron. T h i s  m i x t u r e  was t e s t e d  w i t h  two s e e d b e d  p r e p a r a t i o n  
t e c h n i q u e s ,  c o n v e n t i o n a l  p r e p a r a t i o n  and  u s e  o f  t h e  r a n g e l a n d  
d r i l l .  I n  t h e  c o n v e n t i o n a l  p r e p a r a t i o n  t r e a t m e n t ,  p l o t s  were 
plowed,  d i s c e d  and  r o l l e d  p r i o r  t o  s e e d i n g .  On t h e  r ema inde r  o f  
p l o t s ,  t h e  r a n g e l a n d  d r i l l  w i t h  t e n  d i s c  o p e n e r s  was used  o n l y  t o  
c r e a t e  f u r r o w s .  A l l  p l o t s  were hand s e e d e d ;  one t h i r d  r e c e i v e d  
t h e  g r a s s  s e e d  m i x t u r e  w i t h  T. h i r t u m ,  one t h i r d  r e c e i v e d  t h e  
g r a s s  s e e d  m i x t u r e  w i t h  V.  d a s y c a r p a ,  a n d  t h e  r e m a i n i n g  t h i r d  
r e c e i v e d  t h e  g r a s s  s e e d  m i x t u r e  w i t h o u t  a  legume. P l o t s  were 
f i v e  by t e n  meters and  e a c h  t r e a t m e n t  was r e p l i c a t e d  two times. 

Germina t ion  was s low f o r  a l l  s p e c i e s  r e g a r d l e s s  o f  t h e  
t r e a t m e n t  i n  a l l  t r i a l s  due t o  low p r e c i p i t a t i o n .  S t a n d  
d e n s i t i e s  wer measured t h e  f o l l o w i n g  f a l l  (Sep tember ,  1985)  
u s i n g  a  one m5 s a m p l i n g  f r ame .  

T o t a l  p l a n t  d e n s i t y  was s i g n i f i c a n t l y  h i g h e r  (P< .05 )  f o r  t h e  
t r e a t m e n t  w i t h  V i c i a  d a s y c a r p a  u s i n g  t h e  c o n v e n t i o n a l  method o f  
s eedbed  p r e p a r a t i o n .  When s e e d i n g  i n  a r i d  z o n e s  o r  d u r i n g  
p e r i o d s  o f  d r o u g h t ,  a d e q u a t e  s eedbed  p r e p a r a t i o n  a p p e a r s  t o  be 
c r i t i c a l  t o  s t a n d  e s t a b l i s h m e n t .  S p e c i e s  s eeded  ( a d a p t a b i l i t y )  
and  s e e d  s i z e  a l s o  p l a y  i m p o r t a n t  r o l e s  when m o i s t u r e  a v a i l a b l e  
f o r  p l a n t  g rowth  i s  p e r h a p s  t h e  most l i m i t i n g  f a c t o r .  T r i a l s  
s h o u l d  c o n t i n u e  i n  o r d e r  t o  e x p l o r e  t h e  p o s s i b i l i t i e s  t h a t  may 
e x i s t  w i t h  n a t i v e  s p e c i e s  s u c h  a s  D a c t y l i s  g l o m e r a t a  and  t h e  
l o c a l  Agropyron s p e c i e s .  S e e d i n g  t e c h n i q u e s  s h o u l d  a l s o  be  
e v a l u a t e d  f u r t h e r  and  under  d i f f e r e n t  e n v i r o n m e n t a l  c o n d i t i o n s  
s i n c e  t h e  c o s t  o f  a p p l y i n g  t h e s e  t e c h n i q u e s  p l a y s  a  major  r o l e  i n  
t h e  d e t e r m i n a t i o n  o f  economic f e a s i b i l i t y  o f  r a n g e l a n d  s e e d i n g .  

F i e l d  T r i a l :  P l a i n e  d e  L I A a r i d  

T e c h n i c i a n s  f rom t h e  M i d e l t  O f f i c e  s u p e r v i s e d  t h e  
i n t e r s e e d i n g  o f  two legume s p e c i e s ,  s a i n f o i n  (Onobr c h i s  
v i c c i f o l i a )  and  s w e e t c l o v e r  ( M e l i l o t u s  o f f i c i a n a l i s  + w i t h i n  a n  
e s t a b l i s h e d  s t a n d  o f  Agropyron e longa tum on t h e  P l a i n e  d e  L I A a r i d  
G r a z i n g  P e r i m e t e r .  An e x p e r i m e n t a l  a r e a  was i n t e r s e e d e d  w i t h  
legumes ( 1 7  kg  p u r e  l i v e  s e e d l h a )  a n d  f e r t i l i z e d  w i t h  t r i p l e  
s u p e r - p h o s p h a t e  a t  t h r e e  d i f f e r e n t  l e v e l s  d u r i n g  t h e  f i r s t  week 
i n  O c t o b e r ,  1983. A s e p a r a t e  t r i a l  was pe r fo rmed  f o r  e a c h  o f  t h e  
legume s p e c i e s .  Two t r e a t m e n t s  f o r  e a c h  legume were t e s t e d ,  
i n o c u l a t i o n  and  f e r t i l i z e r  r a t e ,  i n  a  3x3  f a c t o r i a l  d e s i g n  
( s p l i t - p l o t ) .  I n o c u l a t i o n  t r e a t m e n t s  were i n o c u l a t e d  s e e d ,  s e e d  
w i t h o u t  inoculum,  and  no  s e e d  p l a n t e d .  T r i p l e  s u p e r - p h o s p h a t e  
was a p p l i e d  a t  z e r o ,  40,  and  8 0  kg/ha .  

S a i n f o i n  d i s p l a y e d  l i m i t e d  g e r m i n a t i o n  b u t  f a i l e d  t o  become 
e s t a b l i s h e d .  S w e e t c l o v e r  d i d  n o t  g e r m i n a t e .  P l o t s  were c l i p p e d  
i n  mid-Ju ly ,  1984. No s i g n i f i c a n t  d i f f e r e n c e  i n  legume c o v e r  was 
found  among any  o f  t h e  t r i a l s .  The l a c k  o f  e s t a b l i s h m e n t  o f  
t h e s e  leguminous  s p e c i e s  was p r o b a b l y  due t o  t h e  l i m i t e d  



p r e c i p i t a t i o n  r e c e i v e d  d u r i n g  t h e  1983-84 s e a s o n .  

Seed ing  w i t h  L imi ted  Land P r e p a r a t i o n :  A i t  Rbaa 

Experimenta 1 S e e d i n q  

The 20 h e c t a r e  p a r c e l  used i n  t h i s  e x p e r i m e n t a l  r a n g e  
improvement a t t e m p t  i s  l o c a t e d  on t h e  ex t reme west end o f  t h e  
g r a z i n g  p e r i m e t e r  on deep ,  f l a t  bo t tomland s o i l s .  The t r i a l s  
were d e s i g n e d  t o  d e t e r m i n e  t h e  e f f e c t s  of  s o i l  t r e a t m e n t s  and  
s e e d i n g  on f o r a g e  p r o d u c t i o n .  

A m i x t u r e  o f  f i v e  legumes and  f o u r  g r a s s e s  was used  i n  t h e  
s e e d i n g  t r e a t m e n t s  ( s e e  F i g u r e  1 .18  f o r  p l o t  l a y o u t  and  s p e c i e s  
m i x t u r e ) .  S o i l  was p r e p a r e d  u s i n g  a 24 d i s c  o f f s e t  harrow and a  
c h i s e l .  Land t r e a t m e n t  a n d  s e e d i n g s  were b o t h  performed on 
October  30, 1985. The e f f o r t  b e n e f i t e d  from r a i n s  r e c e i v e d  
s h o r t l y  a f t e r  t r e a t m e n t s  were i n s t a l l e d .  By t h e  middle  of  March, 
t h e  20 h e c t a r e  r i p p e d  a r e a  was dominated by a  s o l i d  s t a n d  o f  
n a t i v e  a n n u a l s ,  composed mainly of  a  y e l l o w  mustard  (Raphanus 
r a p h a n i s t r u m )  which r e a c h e d  o v e r  1 .25  meters i n  h e i g h t .  These 
n a t i v e  a n n u a l s  a c c o u n t e d  f o r  more t h a n  90% o f  t h e  c o v e r .  The 
remainder  was composed o f  V i c i a  d a s  c a r  a  ( 5 % ) ,  s eeded  p e r e n n i a l  
g r a s s e s  i n c l u d i n g  A r o  ron  in termedium --7 S l a t e )  and  D a c t y l i s  

.* and  a n o t h e r  seeded  legume Medicago lomera ta  ( P a l e s t i n e  
f i t t o r a l i s  ( H a r b i n g e r )  ( 1 % ) .  

Blocks 

t s t ' l  o r  b 

F i g u r e  1.18. P l o t  l a y o u t  and  s p e c i e s  m i x t u r e  seeded  a t  A i t  Rbaa 
Graz ing  P e r i m e t e r .  



Smal l  Demons t r a t i on  S i t e  w i t h  L i m i t e d  Land P r e p a r a t i o n  

The o b j e c t i v e s  of t h i s  d e m o n s t r a t i o n  a r e a  were t o  d e v e l o p  a 
v i s u a l  d e m o n s t r a t i o n  s i t e  showing t h e  e f f e c t i v e n e s s  o f  d e v e l o p i n g  
t e r r a c e s  on n a t u r a l  c o n t o u r s  f o r  w a t e r s h e d  management a n d  f o r  
i n c r e a s i n g  f o r a g e  p r o d u c t i o n .  

The s i t e  o f  t h e  d e m o n s t r a t i o n  was l o c a t e d  on t h e  e a s t e r n  end  
o f  t h e  A i t  Rbaa P e r i m e t e r  i n  f e n c e d  e x c l o s u r e s  ( two e x c l o s u r e s  
a r e  p r e s e n t  a t  t h a t  s i t e ,  a  r i d g e t o p  e x c l o s u r e  a n d  a n  e x c l o s u r e  
l o c a t e d  i n  a  swale; t h e  d e m o n s t r a t i o n  was l o c a t e d  i n  t h e  l owland  
e x c l o s u r e ) .  C o n t o u r s  were s u r v e y e d  by t e c h n i c i a n s  a t  t h e  Beni  
M e l l a l  o f f i c e .  T e r r a c e s  were dug by l o c a l  h i r e .  The l o c a l  
C e n t r e  de  Travaux (CT) was c o n t r a c t e d  t o  c h i s e l  t h e  a r e a  beh ind  
e a c h  t e r r a c e .  A m i x t u r e  o f  s i x  s p e c i e s  (Cynodon d a c t y l o n ,  

r o n  in t e rmed ium,  v a r .  S l a t e ,  T r i f o l i u m  s u b t e r r a n i u m  v a r .  
-ctylis g l o m e r a t a  v a r .  P a l e s t i n e ,  V i c i a  d a s y a c a r p a  v a r .  
Lana,  a n d  E r a g r o s t i s  c u r v u l a )  were a p p l i e d  a t  a  r a t e  o f  f o u r  
k i l o s  e a c h  f o r  a  t o t a l  o f  24 kg /ha .  Three  v a r i e t i e s  of  Atri l e x  
s h r u b s  were p l a n t e d  beh ind  t h e  t e r r a c e s  f a c i n g  t h e  uppe r  --% p a r t  o  
t h e  w a t e r s h e d .  G r a s s  c lumps  p r o v i d e d  by t h e  PMC w e r e - p l a n t e d  a t  
t h e  j u n c t i o n  o f  t h e  t e r r a c e  and  t h e  c h i s e l e d  ground.  I t  was 
hoped t h a t  c lumps ,  b e i n g  m a t u r e ,  l i v e  p l a n t s ,  would have a  h i g h e r  
r a t e  of  s u r v i v a l  t h a n  hand seeded  s p e c i e s .  R e s u l t s  o f  t h e s e  
t r i a l s  a r e  p r e s e n t e d  i n  T a b l e  1 .14 .  

T a b l e  1 .14 .  Names, number and  s u r v i v a l  o f  p l a n t e d  s p e c i e s .  

Hand Seeded kg Seed Planted Germination 

Cynodon d a c t y l o n  
Agropyron in t e rmed ium 

v a r .  S l a t e  
T r i f o l i u m  s u b t e r r a n i u m  

v a r .  C l a r e  
D a c t y l i s  g lomera  t a  

v a r .  P a l e s t i n e  
4 low 

Vicia d a s y c a r p a  4  h i g h  

Transplanted Grasses No. Planted Survival 

E r h a r t a  c a l y c i n a  37 
v a r .  M i s s i o n  

E r a g r o s t i s  l ehmanniana  26 
Agropyron d e s e r t o r u m  

v a r .  Nordan 
D a c t y l i s  g l o m e r a t a  

v a r .  Be rbe r  
S p o r o b o l u s  a i r i o i d e s  
P h a l a r i s  t u b e r o s a  

v a r  . Seedmas te r  
P h a l a r i s  t u b e r o s a  46 

v a r .  Se rona  
Cenchrus  c i l i a r i s  68  

v a r .  Nueces 
Agropyron t r i c h o p h o r u m  36 

v a r .  Lana 



Tab le  4.14 ( c o n t i n u e d ) .  Names, number a n d  s u r v i v a l  of p l a n t e d  
s p e c i e s .  

D a c t y l i s  g lomera  t a  
v a r .  P a l e s t i n e  

E r a g r o s t i s  c u r v u l a  
v a r .  C a t a l i n a  

E r a g r o s t i s  s u p e r b a  
v a r .  P a l a r  

Hand S e e d i n g  i n  Z izyphus  Clumps on Degraded Range 

T h i s  s t u d y  was i n i t i a t e d  t o  d e t e r m i n e  whe the r  t h e  a r e a  u n d e r  
t h e  J u j u b i e r  c lumps ,  due  t o  t h e  h i g h  l e v e l s  o f  o r g a n i c  m a t t e r ,  
v i s i b l y  less compact  s o i l s ,  a n d  p r o t e c t i o n  f rom g r a z i n g ,  would be 
a  s u i t a b l e  s i t e  t o  r e i n t r o d u c e  p e r e n n i a l  r a n g e l a n d  g r a s s e s  by 
hand s e e d i n g .  

~ w e l v e - p a i r e d  J u  j u b i e r  ( Z i z y p h u s  l o t u s )  p l a n t s  were c h o s e n  
w i t h i n  t h e  c o n f i n e s  o f  aQ e x c l o s u r e  on t h e  e a s t e r n  end  o f  t h e  A i t  
Rbaa P e r i m e t e r .  A one mZ p l o t  was s t a k e d  s u r r o u n d i n g  e a c h  p a i r  
o f  p l a n t s .  The a r e a  was r a k e d  o f  d e b r i s  a n d  t h e n  randomly s e e d e d  
w i t h  one c f  t h e  f o l l o w i n g  s p e c i e s :  Agropyron in t e rmed ium v a r .  
S l a t e ,  Cynodon d a c t y l o n ,  Cench rus  c i l i a r i s ,  o r  E r h a r t a  c a l  c i n a .  
One p l a n t  f rom e a c h  p a i r  was s e e d e d  a t  a  r a t e  o f  12 kg/ha  -T%s 
e x p e r i m e n t  was m a i n t a i n e d  f o r  o n l y  a  s i n g l e  s e a s o n .  Dur ing  t h e  
summer months t h e  m a j o r i t y  of t h e  s h r u b s  were i l l e g a l l y  removed 
by a r e a  h e r d e r s  f o r  f i r e w o o d  a n d  f e n c e  b u i l d i n g  m a t e r i a l .  The 
r e s u l t s  o f  t h i s  s t u d y  f a i l e d  t o  show t h a t  t h i s  s e e d i n g  method i s  
a  r e a s o n a b l e  a l t e r n a t i v e  w i t h  a n y  o f  t h e  s p e c i e s  u sed  d u r i n g  
y e a r s  o f  below a v e r a g e  p r e c i p i t a t i o n .  

LAND TREATMENTS 

R i p p i n g  a n d  T e r r a c i n g :  Oujda Office 

C o n s t r u c t i o n  a n d  E v a l u a t i o n  o f  Contour  T e r r a c e s  

The d e c r e a s e d  p l a n t  c o v e r  on E a s t e r n  Moroccan r a n g e l a n d s ,  
c a u s e d  by a n i m a l  a n d  human p r e s s u r e  c o u p l e d  w i t h  d r o u g h t ,  h a s  
a c c e l e r a t e d  t h e  amount o f  s o i l  e r o s i o n .  T e c h n i c i a n s  a t  t h e  Oujda 
Office t o o k  measu re s  t o  c a p t u r e  p r e c i p i t a t i o n  r u n o f f ,  i n c r e a s e  
p l a n t  c o v e r ,  a n d  f o r a g e  p r o d u c t i o n  t h r o u g h  i n v e s t m e n t s  i n  ma jo r  
l a n d  t r e a t m e n t .  The g o a l  o f  t h e  c o n s t r u c t i o n  o f  c o n t o u r  t e r r a c e s  
was t o  m a n i p u l a t e  t h e  s o i l  t o  i n s u r e  maximum w a t e r  r e t e n t i o n  a n d  
s u r v i v a l  o f  p l a n t i n g s  o f  A t r i p l e x  nummular ia .  T h i s  s h r u b  s p e c i e s  
was c h o s e n  f o r  p l a n t i n g  b e c a u s e  o f  i t s  d e m o n s t r a t e d  p o t e n t i a l  f o r  
f o r a g e  p r o d u c t i o n  i n  t h e  h a r s h  c l i m a t e  o f  E a s t e r n  Morocco. 

I n  i n s t a l l i n g  t h e s e  c o n t o u r s ,  o b j e c t i v e s  were t h r e e f o l d :  1 )  
t o  d e t e r m i n e  t h e  s u r v i v a l  r a t e  o f  A t r i p l e x  nummular ia  w i t h i n  t h e  
c o n t o u r  s y s t e m ,  2 )  t o  d e t e r m i n e  t h e  a n n u a l  f o r a g e  p r o d u c t i o n  of 
t h e  s p e c i e s ,  a n d  3 )  t o  d e t e r m i n e  t h e  e f f ec t s  o f  t h e  c o n t o u r  
t e r r a c e s  on n a t i v e  v e g e t a t i o n  p r o d u c t i o n .  I t  was e x p e c t e d  t h a t  
A .  nummularia would s u r v i v e  i n ' t h e  c o n t o u r  s y s t e m  a t ' a  l e v e l  - 
s u f f i c i e n t  t o  w a r r a n t  l a r g e  s c a l e  u s e  o f  t h i s  method o f  



p l a n t a t i o n .  N a t i v e  v e g e t a t i o n  was a l s o  e x p e c t e d  t o  b e n e f i t  f rom 
i n c r e a s e d  s o i l  m o i s t u r e  due t o  t h e  water h a r v e s t i n g  e f f e c t  o f  t h e  
c o n t o u r  t e r r a c e s .  

The c o n t o u r  t e r r a c e s  were c o n s t r u c t e d  w i t h  hand l a b o r ,  u s i n g  
p i c k s  and  s h o v e l s  p r o v i d e d  by a  Promot ion  N a t i o n a l e  g r a n t .  These  
g r a n t s  a r e  t o  be used  f o r  l a b o r  on p r o j e c t s  f o r  t h e  b e t t e r m e n t  o f  
t h e  community. I n  t h e  Ain Beni  Mathar a r e a ,  t h e  s i t e  chosen  f o r  
t h e  d e m o n s t r a t i o n  was on t h e  F r i t i s s  Range P e r i m e t e r ,  where 
c o n t o u r s  were used  t o  h a r v e s t  r u n o f f  f rom t h e  a l f a - g r a s s  zone and  
a l l o w  i n f i l t r a t i o n  i n t o  t h e  p r o d u c t i v e  s o i l s  o f  t h e  s a g e b r u s h  
zone .  The c o n t o u r s  were s u r v e y e d  i n  a t  1 0  meter s u r f a c e  d i s t a n c e  
i n t e r v a l s .  

The f i r s t  s t e p  i n  t h e  c o n s t r u c t i o n  p r o c e s s  was t o  d i g  a 
t r e n c h  20 c& wide x  20 cm d e e p  which would become t h e  r o o t i n g  
zone f o r  t h e  s h r u b s .  The t o p  s o i l  f rom up t h e  s l o p e  (1-1.5 m )  
was s h o v e l e d  down t o  f i l l  t h e  t r e n c h  and  make a  f u r r o w  o f  "good 
s o i l  . I 1  After c o m p l e t i o n ,  t h e  c o n t o u r  t e r r a c e  was a p p r o x i m a t e l y  
40 cm h i g h  and  packed  t o  r e s i s t  e r o s i o n .  I n  p l a c e s  o f  e x p e c t e d  
heavy r u n o f f  t h e  c o n t o u r s  were f o r t i f i e d  w i t h  a  r o c k  b a c k i n g  
cove red  w i t h  s o i l .  

The A t r i p l e x  nummularia p l a n t s  were s u p p l i e d  by t h e  F o r e s t  
S e r v i c e  n u r s e r y  i n  Bouar fa  a n d  p l a n t e d  a t  two meter i n t e r v a l s  
a l o n g  t h e  t e r r a c e s  t h r o u g h o u t  t h e  sys tem.  Each o f  t h e  5 , 0 0 0  
p l a n t s  was g i v e n  f i v e  l i t e r s  o f  w a t e r  on p l a n t i n g  day .  

Shrub  p r o d u c t i o n  d a t a  was c o l l e c t e d  on t h e  Ain Beni  Mathar  
P e r i m e t e r  a f t e r  t h e  s h r u b s  were i n  p l a c e  f o r  one y e a r .  
P r o d u c t i o n  was e v a l u a t e d  by r a n k i n g  e a c h  o f  t h e  5 , 0 0 0  s h r u b s  i n t o  
one o f  f i v e  c l a s s e s ,  based  on v i s u a l  o b s e r v a t i o n .  Rank one was 
c o n s i d e r e d  poor  p r o d u c t i o n  and  r a n k  f o u r  v e r y  h i g h  p r o d u c t i o n .  A 
z e r o  r ank  was g i v e n  t o  dead  p l a n t s .  To c o n v e r t  t h e s e  c l a s s e s  
i n t o  p r o d u c t i o n ,  f o u r  r e p r e s e n t a t i v e  p l a n t s  o f  e a c h  r a n k  were 
s t r i p p e d  o f  a l l  f o r a g e  m a t e r i a l  and  t h e  m a t e r i a l  was bagged,  
d r i e d  and  weighed.  The d r y  m a t t e r  f o r a g e  p r o d u c t i v i t y  e s t i m a t e s  
p r e s e n t e d  i n  F i g u r e  1 .19  a r e  based  upon t h e  a v e r a g e  o f  these 
samples .  
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F i g u r e  1 .19 .  P r o d u c t i o n  c l a s s e s  o f  A t r i p l e x  nummularia s h r u b s  on 
c o n t o u r  t e r r a c e s  on t h e  F r i t i s s  Range P e r i m e t e r  n e a r  Ain Beni  - 
Mathar .  

With a  p l a n t a t i o n  d e n s i t y  o f  1 , 0 0 0  p l a n t s  p e r  h e c t a r e ,  t h e  
f i r s t  y e a r  p r o d u c t i o n  o f  A t r i p l e x  nummularia was e s t i m a t e d  a t  
63 .9  kg /ha  o f  d r y  m a t t e r .  Al though t h i s  l e v e l  may seem low, i t  
r e p r e s e n t s  o n l y  p a r t  o f  t h e  t o t a l  a n n u a l  p r o d u c t i o n  o f  t h e  s i t e .  
The a v e r a g e  f o r a g e  d r y  m a t t e r  p r o d u c t i o n  o f  s a g e b r u s h  on c o n t o u r  
t e r r a c e d  s i t e s  was 447.4 kg /ha  making t h e  combined e s t i m a t e d  



f o r a g e  p r o d u c t i o n  o f  s a g e b r u s h  and  A.  nummularia on t h e  t e r r a c e d  
a r e a  511.3 k g / h a ,  o r  o v e r  f i v e  t i m e s t h e  p r o d u c t i o n  of  s a g e b r u s h  
s i t e s  t h a t  were p r o t e c t e d  from g r a z i n g .  (On g r a z e d  s a g e b r u s h  
s i t e s ,  t o t a l  p r o d u c t i o n  was e s t i m a t e d  t o  be o n l y  17 .3  kg /ha .  The 
s i t e  y i e l d  under  p r o t e c t i o n  from g r a z i n g  was e s t i m a t e d  t o  be 
84 .0  k g / h a ) .  The wa te r  h a r v e s t i n g  e f f e c t  o f  t h e  c o n t o u r  t e r r a c e s  
a d d s  c o n s i d e r a b l y  t o  p r o d u c t i o n  o f  f o r a g e  on s a g e b r u s h  sites. I t  
was d e m o n s t r a t e d  t h a t  t r a n s p l a n t e d  s h r u b s  can  a l s o  be used  
s u c c e s s f u l l y  w i t h  t h i s  t e c h n i q u e  t o  e x t e n d  t h e  f o r a g e  b a s e .  
Longer term ef fec ts  of t e r r a c i n g  and  s h r u b  p l a n t i n g  w i l l  be 
mon i to red .  A s  t r a n s p l a n t e d  s h r u b s  r e a c h  m a t u r i t y  and  f u l l  s i z e ,  
t he i r  c o n t r i b u t i o n  t o  f o r a g e  p r o d u c t i o n  s h o u l d  i n c r e a s e  s e v e r a l  
f o l d .  The p r e s e n c e  o f  t h e  A t r i p l e x  p l a n t s  s h o u l d  a l s o  have a  
modera t ing  effect  on t h e  microenvi ronment  of  t h e  s i t e  making i t  
more mesic  t h a n  t h e  s u r r o u n d i n g  a r e a .  If t h i s  p r o v e s  t o  be t h e  
c a s e ,  p r o d u c t i o n  o f  s a g e b r u s h  and  o t h e r  f o r a g e  s p e c i e s  c o u l d  be 
e x p e c t e d  t o  i n c r e a s e .  

The s i t e  chosen  f o r  c o n t o u r  t e r r a c e  c o n s t r u c t i o n  a t  t h e  
G o u t t i  t i e r  Exper imen ta l  Farm was a modera t e ly  s l o p i n g  s h a l l o w  
s o i l  s i t e .  T h i s  s i t e  was s e l e c t e d  because  o f  i t s  c l o s e  p r o x i m i t y  
t o  t h e  main highway. 

The c o n s t r u c t i o n  method used  was similar t o  t h a t  employed a t  
Ain Beni Mathar ,  though modi f ied  t o  f i t  t h e  s h a l l o w  s o i l  s i tes .  
C o n s t r u c t i o n  was by hand l a b o r  u s i n g  p i c k s  and  s h o v e l s .  A 20 cm 
x 20 cm x 20 cm h o l e  was dug a t  two meter i n t e r v a l s  t o  s e r v e  as  
t h e  p l a n t i n g  s i t e .  These h o l e s  were t h e n  c o n n e c t e d  by a c o n t o u r  
t e r r a c e  o f  s o i l  from t h e  up s l o p e  s i d e .  Ho les  were f i l l e d  w i t h  
t o p  s o i l  from up s l o p e .  The f i n i s h e d  c o n t o u r  t e r r a c e  was 30 cm 
i n  h e i g h t  and  was packed t o  r e s i s t  e r o s i o n .  

The c o n t o u r s  were p l a n t e d  w i t h  A t r i p l e x  nummularia s u p p l i e d  
by t h e  F o r e s t  S e r v i c e  n u r s e r y  i n  T a o u r i r t .  Each o f  t h e  3 , 7 0 0  
s h r u b s  were g i v e n  f i v e  l i t e r s  o f  w a t e r  on p l a n t i n g  day.  

The G o u t t i t i e r  c o n t o u r s  e x h i b i t e d  many of  t h e  problems o f  
t h e  Ain Beni Mathar c o n t o u r s .  The major  problem was c a u s e d  by 
t h e  s l o p e  of t h e  s i t e  and t h e  n a t u r e  o f  t h e  s t o r m s  i n  t h e  
T a o u r i r t  a r e a .  P r e c i p i t a t i o n  e v e n t s  i n  t h i s  r e g i o n  a r e  
c h a r a c t e r i s t i c a l l y  of  h i g h  i n t e n s i t y  and  s h o r t  d u r a t i o n .  T h i s  
c a u s e s  c o n s i d e r a b l e  r u n o f f  which i n  t u r n  c a u s e s  damage t o  t h e  
t e r r a c e s .  Many o f  t h e  problems of  s t r u c t u r a l  f a i l u r e  c o u l d  be 
s o l v e d  by p r o p e r  f o r e t h o u g h t  i n  p l acemen t  a n d  c o n s i d e r a t i o n  o f  
s o i l  t y p e s  i n v o l v e d .  A s i t e  w i t h  a  g r e a t e r  p r o d u c t i v e  p o t e n t i a l  
and  less s l o p e  c o u l d  have been chosen  f o r  t h e  d e m o n s t r a t i o n  a t  
G o u t t i t i e r  b u t  i t  would n o t  have been p o s s i b l e  t o  l o c a t e  i t  i n  a n  
a r e a  t h a t  c o u l d  be r e a d i l y  s e e n  from t h e  highway. 

P r o d u c t i o n  d a t a  ( F i g u r e  1 .20 )  was e s t i m a t e d  u s i n g  t h e  sample 
u n i t  method employed a t  Ain Beni Mathar .  With  a  p l a n t a t i o n  
d e n s i t y  of 1000 p l a n t s  p e r  h e c t a r e ,  t h e  f i r s t  y e a r  p r o d u c t i o n  was 
e s t i m a t e d  t o  be 28.6 k g / h a .  T h i s  low l e v e l  o f  p r o d u c t i v i t y  g i v e s  
some i n d i c a t i o n  o f  t h e  l i m i t a t i o n s  imposed by t h e  s l o p e  and  
s h a l l o w  s o i l s  a t  t h e  p l a n t a t i o n  s i te .  
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F i g u r e  1 .20 .  P r o d u c t i o n  c l a s s e s  f o r  A t r i p l e x  nummularia p l a n t e d  
on c o n t o u r  t e r r a c e s  a t  t h e  G o u t t i t i e r  E x p e r i m e n t a l  Farm. 

After a  h i g h  i n t e n s i t y  s t o r m ,  i t  was o b s e r v e d  t h a t  l o n g  
t e r r a c e s  needed  b r e a k s  t o  a l l o w  w a t e r  t o  p a s s  t o  t h e  n e x t  
t e r r a c e .  Flow of w a t e r  c a n  o n l y  be s lowed ,  n o t  s t o p p e d  
a l t o g e t h e r .  Breaks  a t  30 - 5 0  m i n t e r v a l s  were opened and  a l f a -  
g r a s s  and  r o c k s  p l a c e d  o v e r  t h e  exposed  e n d s  o f  t e r r a c e s  t o  
p r o t e c t  them f rom e r o s i o n .  Any w a t e r s h e d  management program 
i n v o l v i n g  c o n t o u r  t e r r a c i n g  ( o r  o t h e r  improvements  i n v o l v i n g  
w a t e r  management) must  s t a r t  a t  t h e  head o f  t h e  w a t e r s h e d  b a s i n  
t o  g a i n  c o n t r o l  o f  t h e  sys t em.  

S i t e s  w i t h  d e e p e r  s o i l s  r e sponded  c o n s i d e r a b l y  b e t t e r  i n  
o v e r a l l  s h r u b  p r o d u c t i o n  t h a n  t h e  p o o r e r  s i tes.  A p e t r o - c a l c i c  
h o r i z o n  v e r y  n e a r  t h e  s u r f a c e  o f  t h e  p o o r e r  s i t e s  a p p e a r s  t o  
i n h i b i t  p l a n t  g rowth .  C o n v e r s e l y ,  t h i s  same pe t r o - c a l c i c  h o r i z o n  
on t h e  d e e p e r  s o i l  s i tes  seems t o  a i d  i n  downstream p e r c o l a t i o n  
o f  s o i l  m o i s t u r e .  The w a t e r  i n f i l t r a t e s  and  f l o w s  l a t e r a l l y  on 
t h e  p e t r o - c a l c i c  h o r i z o n  a d d i n g  t o  t h e  a v a i l a b l e  s o i l  m o i s t u r e  
f o r  n a t i v e  v e g e t a t i o n  down s l o p e .  

One major  problem t h a t  added  t o  s t r u c t u r a l  f a i l u r e  i n  a n  
i n t e n s i v e  r u n o f f  e v e n t  was r o d e n t  damage. Newly formed t e r r a c e s  
o f  f r e s h  s o i l  p r o v i d e d  a  p e r f e c t  n e s t i n g  p l a c e  f o r  many o f  t h e s e  
n o c t u r n a l  d e s e r t  d w e l l e r s .  Many p l a c e s  i n  t h e  c o n t o u r  t e r r a c e s  
were l i t e r a l l y  honeycombed w i t h  bur rows .  

A d d i t i o n a l  T e r r a c i n g  T r i a l s  

The Bureau d e s  P a r c o u r s  was a l l o c a t e d  f u n d i n g  t o  r e c l a i m  400 
h e c t a r e s  i n  t h e  Ain Beni  Mathar  a r e a .  The America s i t e  ( t h e  s i t e  
o f  a n  American Air Force  Base d u r i n g  t h e  Nor th  A f r i c a n  Campaign 
o f  World War 1 1 )  was s e l e c t e d  because  o f  i t s  c l o s e  p r o x i m i t y  t o  a  
major  highway a n d  t h e  l o c a l  p o p u l a t i o n .  The a r e a  i s  d i v i d e d  i n t o  
two s e c t i o n s ,  t h e  s i t e  of a  t e n  y e a r  o l d  F o r e s t  S e r v i c e  
p l a n t a t i o n  t h a t  f a i l e d  a n d  a  s m a l l  w a t e r s h e d .  The p l a n t a t i o n  
s i t e  was p l a n t e d  u s i n g  a  method o f  impluvium o r  l l hoove ra l l ,  a  p i t  
s u r r o u n d e d  w i t h  a  c r e s c e n t  shaped  t e r r a c e  f o r  w a t e r  c a t c h m e n t  and  
s t o r a g e .  The small w a t e r s h e d  was p l a n t e d  u s i n g  a  sys t em o f  
c o n t o u r  t e r r a c e s .  T h i s  w i l l  be a n  e x c e l l e n t  chance  t o  compare 
t h e  two p l a n t a t i o n  methods f o r  s u r v i v a l  a n d  . p l a n t  p r o d u c t i o n .  
The F o r e s t  S e r v i c e  method h a s  been  w i d e l y  u s e d  i n  a l l  , p a r t s  o f  
Morocco i n  t ree p l a n t a t i o n s .  I ts u t i l i t y  o r  e f f e c t i v e n e s s  i n  t h e  
s e m i - a r i d  and  a r i d  z o n e s  a p p e a r s  t o  be n e g l i g i b l e  however.  

The c o n t o u r  t e r r a c e s  were s u r v e y e d  i n  a t  e a c h  20 cm d r o p  i n  
e l e v a t i o n  ( a b o u t  20 meters be tween c o n t o u r s ) .  The c o n s t r u c t i o n  
was done i n  two s t a g e s :  1 )  a  r o o t i n g  zone was c u t  a n d  a n  i n i t i a l  



t e r r a c e  was c o n s t r u c t e d  by t r a c t o r  and  t h r e e  d i s c  plow, and  2 )  
hand l a b o r  was used  t o  comple t e  t h e  c o n s t r u c t i o n  of t h e  t e r r a c e s .  
The t r a c t o r  and  plow r a n  a l o n g  t h e  c o n t o u r  i n  one d i r e c t i o n  t o  
t h e  end  of a  c o n t o u r ,  t h e n  r e v e r s i n g  d i r e c t i o n ,  r a n  a l o n g  t h e  
same c u t  t o  t h e  s t a r t i n g  p o i n t  of t h a t  c o n t o u r .  T h i s  method 
caused  a  20  cm t r e n c h  t o  be c u t  and  t h e  s o i l  was thrown i n  a 
rough t e r r a c e  on t h e  down s l o p e  s i d e .  L a b o r e r s  t h e n  f i l l e d  t h e  
t r e n c h  w i t h  t o p  s o i l  f rom up s l o p e  and  worked t h e  t e r r a c e  t o  
s t a b i l i z e  t h e  s o i l .  The c o n t o u r s  were broken  e v e r y  50 m e t e r s  t o  
a l l o w  f low of  water t o  p r o c e e d  down s l o p e  a t  a  s l o w e r  r a t e .  The 
e n d s  o f  t h e  b r e a k s  were rocked  t o  p r o t e c t  them from e r o s i o n .  

The a r e a  was p l a n t e d  w i t h  A t r i p l e x  nummularia s u p p l i e d  by 
t h e  Ain Beni  Mathar Forage  P l a n t  Nursery  and  t h e  F o r e s t  S e r v i c e  
n u r s e r y  i n  Oujda.  A t o t a l  o f  260 ,000  s h r u b s  were p l a n t e d  a t  two 
meter i n t e r v a l s  w i t h  e a c h  r e c e i v i n g  f i v e  l i t e r s  o f  w a t e r  on t h e  
p l a n t i n g  d a t e .  

A d i s c  plow was used  t o  s c a r i f y  t h e  s o i l  t o  a  d e p t h  o f  f i v e  
t o  seven  cm a t  t h r e e  d i f f e r e n t  s i t e s  w i t h i n  t h e  c o n t o u r  sys tem.  
T h i s  was done t o  open t h e  s o i l  f o r  i n c r e a s e d  i n f i l t r a t i o n .  Two 
o f  t h e  t h r e e  s i tes  d i s c e d  were p l a n t e d  w i t h  a  m i x t u r e  o f  
E r a g r o s t i s  lehmanniana and  ~ p o r o b o l u s  a i r o i d e s  seeded  by hand. 
Seed was t h e n  cove red  w i t h  a  clump o f  j u j u b i e r  b r a n c h e s  drawn 
o v e r  t h e  ground by a  donkey. 

The n a t i v e  v e g e t a t i o n  showed somewhat more r o b u s t  growth  i n  
t h e  d i s c e d  a r e a s  t h a n  i t  d i d  i n  u n t r e a t e d  a r e a s .  S t i p a  
p a r v i f l o r a  was d e f i n i t e l y  more p r o d u c t i v e  i n  t h e s e  a r e a s  compared 
t o  t h e  u n t r e a t e d  s i t e s .  P l a n t s  broken  by t h e  d i s c  seem much more 
h e a l t h y  t h a n  t h o s e  untouched .  The re  was a l s o  a  marked i n c r e a s e  
i n  t h e  n a t i v e  s h r u b  growth  i n  t h e  t r e a t e d  a r e a s .  A s  o f  May 1 ,  
1986,  s e e d e d  areas had shown no s i g n  o f  g e r m i n a t i o n  o f  t h e  seeded  
s p e c i e s .  T h i s  is  p r o b a b l y  due t o  t h e  low t e m p e r a t u r e s  and  l a c k  
o f  m o i s t u r e  d u r i n g  t h e  f o u r  months a f t e r  p l a n t i n g .  A major  
s ands to rm o c c u r r e d  t h r e e  weeks a f t e r  s e e d i n g  w i t h  winds o f  150 
km/hr .  S i n c e  t h e  two s p e c i e s  used  have v e r y  s m a l l  s e e d s ,  t h i s  
s t o r m  may have removed much of  t h e  s e e d  from t h e  ground.  

The A t r i p l e x  nummularia s h r u b s  w i l l  be e v a l u a t e d  f o u r  t i m e s  
a n n u a l l y .  The f i r s t  q u a r t e r  e v a l u a t i o n  showed a d e a t h  l o s s  o f  
25%. Much o f  t h i s  l o s s  can  be a t t r i b u t e d  t o  damage done by 
winds torms.  Many o f  t h e  impluvium p l a n t e d  s h r u b s  were l i t e r a l l y  
c o v e r e d  w i t h  sand .  

T h i s  r ange  improvement was done by a  h i r e d  c o n t r a c t o r .  Many 
problems c o u l d  be e l i m i n a t e d  if a  r e p r e s e n t a t i v e  of t h e  Bureau 
d e s  P a r c o u r s  was on s i t e  a t  a l l  times t o  o v e r s e e  t h e  work. 

F e r t i l i z a t i o n  and  Ripping:  A i t  Rbaa 

The c u m u l a t i v e  e f fec ts  of  i n c r e a s e d  a n i m a l  numbers,  d r o u g h t ,  
u n c o n t r o l l e d  use a n d  s o i l  n u t r i e n t  d e f i c i e n c i e s  have,  o v e r  time, 
r educed  a v a i l a b l e  f o r a g e  on t h e  A i t  Rbaa P e r i m e t e r .  S u l f u r  
f e r t i l i z a t i o n  and  mechan ica l  c h i s e l i n g  o f  t h e  s o i l  were two 
t r e a t m e n t s  i n t r o d u c e d  on t h e  p e r i m e t e r  w i t h  t h e  o b j e c t i v e  o f  
p r o v i d i n g  a n  i n e x p e n s i v e  method o f  i n c r e a s i n g  f o r a g e  p r o d u c t i o n  
from n a t i v e  s p e c i e s .  

The s t u d y  s i t e  was l o c a t e d  a t  t h e  e a s t e r n  end  of t h e  A i t  
Rbaa P e r i m e t e r .  Two l o c a t i o n s ,  s i t u a t e d  w i t h i n  a f e n c e d  
e x c l o s u r e ,  were a s s e s s e d  t o  be r e p r e s e n t a t i v e  of s l o p i n g  up land  



and  bo t tomland  s i t e s  found  on t h e  p e r i m e t e r .  Three  r e p l i c a t i o n s  
o f  s i x  d i f f e r e n t  t r e a t m e n t s  i n  a  randomized b l o c k  d e s i g n  were 
i n s t a l l e d  a t  e a c h  l o c a t i o n .  E l e m e n t a l  s u l f u r  was a p p l i e d  a t  
t h r e e  d i f f e r e n t  l e v e l s  ( 0 ,  3 0 ,  and  60  kg /ha  of 98% p u r e  s u l f u r ) .  
P l o t s  were e i t h e r  c h i s e l e d  o r  l e f t  u n d i s t u r b e d .  S o i l  m o i s t u r e  
and  w a t e r  i n f i l t r a t i o n  r a t e s  were m o n i t o r e d  s e a s o n a l l y .  Fo rage  
p r o d u c t i o n  was d e t e r m i n e d  a t  peak s e a s o n  f o r  n a t i v e  legumes ,  
o t h e r  f o r b s ,  and  n a t i v e  g r a s s e s .  

Graphs o f  s o i l  m o i s t u r e  d a t a  c o l l e c t e d  o v e r  two growing  
s e a s o n s  i n d i c a t e d  t h a t ,  r e g a r d l e s s  of l o c a t i o n ,  c h i s e l e d  s i tes  
were more c a p a b l e  o f  r e t a i n i n g  s o i l  m o i s t u r e  t h a n  non c h i s e l e d  
s i tes ,  b o t h  a t  s o i l  d e p t h s  between 0  and  1 0  cm and  be tween  1 0  and  
20  cm ( F i g u r e s  1 .21 ,  1 .22 ,  1 . 2 3 ,  a n d  1 . 2 4 ) .  Though s t a t i s t i c a l  
a n a l y s i s  h a s  n o t  y e t  been per formed on t h e  d a t a ,  t h e  v a l u e s  a r e  
e n c o u r a g i n g .  T h i s  r a n g e  improvement p r a c t i c e  may be u s e f u l  a t  
A i t  Rbaa P e r i m e t e r  and  o t h e r  a r e a s  w i t h  s i m i l a r  c l i m a t e  and  
s o i l s .  

& t w i & z a  t ~ z s  ,u &aa 4" &-7 s t *  O C C # D . C J -  ta w 1 6  am t t  2 s  W I U C ~ I I I ) .  a ax a 2s l 1s 3 1 7  st t d  
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 to W C C l l D l  
w o - t o  4 -to-n A a/*-r + mca/*o-ao 4 avo- to  A a/to-a.  

F i g u r e  1 .21 .  S o i l  m o i s t u r e ,  F i g u r e  1 .22 .  S o i l  m o i s t u r e ,  
L o c a t i o n  I (1984-85) .  L o c a t i o n  I1 ( 1984-85) .  

F i g u r e  1 .23 .  S o i l  m o i s t u r e  F i g u r e  1.24 S o i l  m o i s t u r e  
L o c a t i o n  I (1985-86) .  L o c a t i o n  I1 (1985-86) .  
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The r e s u l t s  o f  measurement o f  s o i l  i n f i l t r a t i o n  ( F i g u r e s  
1 . 2 5  a n d  1 . 2 6 ) ,  a t  l ea s t  when p l o t t e d ,  i n d i c a t e  t h a t  d u r i n g  t h e  
f i r s t  y e a r  a f t e r  c h i s e l i n g ,  h i g h e r  mean i n f i l t r a t i o n  r a t e s  can  be 
e x p e c t e d  i n  t h e  c h i s e l e d  a r e a s  t h a n  i n  t h e  non c h i s e l e d  a r e a s .  
Dur ing  t h e  second  y e a r  a f t e r  c h i s e l i n g ,  t h e  t r e a t e d  a r e a s  were 
a g a i n  showing h i g h e r  i n f i l t r a t i o n  ra tes ,  b u t  t h e  d i f f e r e n c e s  
between t h e  c h i s e l e d  a n d  non c h i s e l e d  a r e a s  were n o t  a s  
pronounced.  T h i s  might  be e x p e c t e d  s i n c e  b o t h  a r e a s  were 
p r o t e c t e d  from g r a z i n g  a n d  p l a n t  c o v e r  a n d  growth  were i n c r e a s i n g  
a n n u a l l y .  T h i s  p l a n t  c o v e r  and  b i o l o g i c a l  a c t i v i t y  i n  t h e  s o i l  
and  a t  t h e  s o i l  s u r f a c e  was o b v i o u s l y  chang ing  t h e  s o i l  
c h a r a c t e r i s t i c s  i n  terms o f  compact ion .  The a c t u a l  e f f e c t  o f  
c h i s e l i n g  may be o n l y  s h o r t  term, e s p e c i a l l y  i f  g r a z i n g  p r a c t i c e s  
a r e  n-ot changed t o  r educe  t r a m p l i n g  and  compact ion  o f  t h e  s o i l .  

F i g u r e  1 .25 .  I n f i l t r a t i o n  
r a t e s ,  1984-85. 

F i g u r e  1 .26.  I n f i l t r a t i o n  
r a t e s  , 1985-86. 

The re  was a s t a t i s t i c a l l y  s i g n i f i c a n t  i n c r e a s e  ( P < . 0 5 )  i n  
legume p r o d u c t i o n  on c h i s e l e d  o v e r  non c h i s e l e d  s i t e s .  N a t i v e  
a n n u a l  legumes p r o v i d e  a  l a r g e  p o r t i o n  o f  t h e  a v a i l a b l e  p a l a t a b l e  
f o r a g e  produced  a t  A i t  Rbaa G r a z i n g  P e r i m e t e r ,  e s p e c i a l l y  i n  
d r y e r  y e a r s  ( a r o u n d  30% i n  1984-85) .  Wi th in  e a c h  f o r a g e  t y p e  
( l eguminous  f o r b s ,  non-leguminous f o r b s  a n d  g r a s s e s ) ,  no 
s i g n i f i c a n t  d i f f e r e n c e s  i n  p r o d u c t i o n  were d e t e c t e d  among t h e  
t h r e e  l e v e l s  o f  s u l f u r .  P o s i t i v e  e f f ec t s  o f  t h e  s u l f u r  
a p p l i c a t i o n  may emerge i n  f u t u r e  y e a r s .  Given t h e  d a t a  from t h e  
i n i t i a l  two y e a r s  o f  s a m p l i n g ,  however ,  s u l f u r  f e r t i l i z a t i o n  w i t h  
e l e m e n t a l  s u l f u r  shows l i t t l e  promise  f o r  i n c r e a s i n g  f o r a g e  
p r o d u c t i o n .  

F e r t i l i z a t i o n  T r i a l s :  Plaine de LIAarid 

S t a n d s  o f  p e r e n n i a l  g r a s s  s p e c i e s ,  which were e s t a b l i s h e d  i n  
f i e l d  t r i a l s  p l a n t e d  on P l a i n e  de  L I A a r i d  P e r i m e t e r  i n  1970 ,  have 
p e r s i s t e d  i n t o  t h e  1 9 8 0 1 s .  The v i g o r  a n d  p r o d u c t i v i t y  o f  t h e s e  
s t a n d s ,  however,  h a s  d e c l i n e d  s u b s t a n t i a l l y .  I n  September  1983 ,  
t e c h n i c i a n s  f rom t h e  M i d e l t  F i e l d  O f f i c e  a p p l i e d  n i t r o g e n  ( N )  a n d  
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phosphorous  ( P )  f e r t i l i z e r  t o  s t a n d s  of  Agropyron e longa tum,  A .  
i n t e rmed ium,  A .  t r i c h o p h o r u m  a n d  Elymus j u n c e u s .  The t r i a l s  were 
d e s i g n e d  t o  s h o w  f o r a g e  p r o d u c t i o n  r e s p o n s e  a t  v a r i o u s  l e v e l s  and  
c o m b i n a t i o n s  of  N a n d  P. An e x p e r i m e n t  w i t h  a  5x5  f a c t o r i a l  
d e s i g n  a n d  f o u r  r e p l i c a t i o n s  was i n s t a l l e d .  The N s o u r c e  was 
ammonium n i t r a t e  a t  0 ,  20 ,  40 ,  6 0  a n d  8 0  kg /ha .  The P s o u r c e  was 
t r i p l e  s u p e r - p h o s p h a t e  a l s o  a p p l i e d  a t  0 ,  2 0 ,  40,  6 0  and  80  
ke:/ha. v. 

Agropyron e longa tum and  E. j u n c e u s  p l o t s  were c l i p p e d  i n  
mid-Ju ly  1984 t o  d e t e r m i n e  t h e  r e s p o n s e  i n  p r o d u c t i v i t y  which 
r e s u l t e d  from f e r t i l i z e r  t r e a t m e n t s .  No s i g n i f i c a n t  d i f f e r e n c e s  
were found  among t r e a t m e n t s .  L i m i t e d  p r e c i p i t a t i o n  d u r i n g  t h e  
t r i a l  y e a r  made w a t e r  s u c h  a  l i m i t i n g  f a c t o r  t h a t  p o s s i b l e  
r e s p o n s e s  t o  f e r t i l i z e r  were u n l i k e l y .  C u r r e n t  v e g e t a t i v e  g rowth  
on t h e  A .  i n t e rmed ium a n d  A .  t r i chophorum s t a n d s  was v i r t u a l l y  
n o n e x i s t e n t  t h a t  y e a r .  ~ o p r o d u c t i o n  d a t a  was c o l l e c t e d  f rom t h e  
p l o t s .  

A lpha -g ra s s  T r i a l :  E l  F a i  ja 

T r i a l s  e s t a b l i s h e d  on t h e  Moulouya P l a i n  i n  r e c e n t  y e a r s  
have produced  l i t t l e  i n f o r m a t i o n  o t h e r  t h a n  t h e  f a c t  t h a t ,  d u r i n g  
p e r i o d s  of  d r o u g h t ,  l i t t l e  o r  no p l a n t  e s t a b l i s h m e n t  and  g rowth  
o c c u r s  due  t o  i n s u f f i c i e n t  s o i l  m o i s t u r e .  I n f r e q u e n t  
p r e c i p i t a t i o n  and  q u i c k  r u n o f f  when r a i n  o c c u r s ,  r e s u l t s  i n  low 
l e v e l s  o f  a v a i l a b l e  s o i l  m o i s t u r e .  An i n c r e a s e  i n  a v a i l a b l e  s o i l  
m o i s t u r e  c o u l d  enhance  p l a n t  e s t a b l i s h m e n t  a n d  s u b s e q u e n t  f o r a g e  
p r o d u c t i o n  under  d r y  o r  more humid c o n d i t i o n s .  A t r i a l  t o  
d e t e r m i n e  t h e  e f f e c t s  o f  i n t e g r a t i n g  c o n t o u r  t e r r a c i n g  i n t o  r a n g e  
s e e d i n g  e f f o r t s  on bu rned  S t i p a  t e n a c i s s i m a  s i t e s  was e s t a b l i s h e d  
on t h e  E l  Fa i , j a  P e r i m e t e r  d u r i n g  t h e  f a l l  o f  1985.  The t r i a l  was 
d e s i g n e d  t o  a s s e s s  t h e  e f f e c t i v e n e s s  o f  t e r r a c e s  c o n s t r u c t e d  on 
c o n t o u r s  i n  r e d u c i n g  r u n o f f  a n d . t o  a s s e s s  t h e  p o t e n t i a l  f o r  
h a r v e s t i n g  w a t e r  ( c o n c e n t r a t i n g  r u n o f f  f rom p r e c i p i t a t i o n  o n t o  
p r o d u c t i v e  z o n e s ) .  

S i x  c o n t o u r s  were s u r v e y e d  on t h e  s t u d y  a r e a .  A two t i n e  
r i p p e r  w i t h  t i n e s  s e t  one meter a p a r t  was used  t o  r i p  s o i l  a l o n g  
c o n t o u r s  t o  a  d e p t h  o f  a p p r o x i m a t e l y  30  cm a p a r t .  T e r r a c e s  were 
c o n s t r u c t e d  by hand a l o n g  t h e  lower  edge  o f  t h e  r i p p e d  a r e a .  A 
2x3  f a c t o r i a l  s p l i t - p l o t  e x p e r i m e n t  was d e s i g n e d  where t e r r a c e s  
were t e s t e d  a s  p r imary  t r e a t m e n t  p l o t s  a n d  p l a n t i n g  methods were 
t e s t e d  w i t h i n  p l o t s .  Th ree  p l a n t i n g  methods,  c o m p a t i b l e  w i t h  t h e  
t e r r a c e s  were e v a l u a t e d :  1) t h e  t o t a l  s u r f a c e  a r e a  between t h e  
t e r r a c e s  was p l a n t e d ,  2 )  t h e  lower  one h a l f  o f  t h e  s u r f a c e  a r e a  
between t h e  t e r r a c e s  was p l a n t e d ,  and  3)  no p l a n t i n g  ( c o n t r o l ) .  

P r e v i o u s  r e s e a r c h  a t  E l  F a i j a  had i n d i c a t e d  t h e  t e c h n i q u e s  
and  s p e c i e s  t h a t  were most l i k e l y  t o  be e f f e c t i v e .  C o n v e n t i o n a l  
s eedbed  p r e p a r a t i o n  (p low,  d i s c ,  and  r o l l )  p r i o r  t o  p l a n t i n g  w i t h  
a  g r a i n  d r i l l  h a s  produced  h i g h e r  l e v e l s  o f  p l a n t  e s t a b l i s h m e n t  
t h a n  d i r e c t  p l a n t i n g  w i t h  a  r a n g e l a n d  d r i l l  i n  t h e  m a j o r i t y  o f  
r e c e n t  r e s e a r c h  and  d e m o n s t r a t i o n  e f f o r t s .  A m i x t u r e  o f  s even  
g r a s s e s  ( A .  -- e l  
in t e rmed ium 
(Manden),  A 

d a s y c a r p a  ) ) 

on a tum ( A l k a r ) ,  A .  e l o n  a tum ( J o s e ) ,  A. 
i n t e r m e d i u d ) ,  & t r i c h o p h o r u m  

t r i c h o p h o r u m  ( T o p a r )  and  D a c t y l i s  l o m e r a t a  
nd two legumes ( T r i f o l i u m  h i r t u m  b Hykon a n d  V i c i a  

were s e e d e d  on t h e  s t u d y  a r e a .  Two s p e c i e s  o f  



s a l t b u s h  ( A t r i p l e x )  s h r u b  s e e d l i n g s  were t r a n s p l a n t e d  a t  two 
meter i n t e r v a l s  i n  t h e  t r o u g h  above  t h e  t e r r a c e s  ( i f  t e r r a c e s  
were n o t  p r e s e n t  s h r u b s  were p l a n t e d  i n  t h e  lower  r i p  a l o n g  e a c h  
c o n t o u r )  .- A t r i p l e x  nummularia was p l a n t e d  a l o n g  t h e '  f i r s t ;  
s e c o n d ,  f i f t h  a n d  s i x t h  c o n t o u r s .  A t r i p l e x  c o r r u g a t a  was p l a n t e d  
a l o n g  t h e  t h i r d  a n d  f o u r t h  c o n t o u r s  o f  t h e  s t u d y .  - 

T e r r a c e  c o n s t r u c t i o n  was c o n t i n u e d  up t h e  s l o p e  t o  t h e  
h i l l t o p  above  t h e  s t u d y  a r e a  t o  p r e v e n t  r u n o f f  damage t o  t h e  
t r i a l s .  T e r r a c e s  were b u i l t  a l o n g  t h e  c o n t o u r ,  w i t h  one meter 
i n c r e m e n t s  i n  e l e v a t i o n  between t e r r a c e s  u n t i l  t h e  h i l l s i d e  
became s t e e p .  The i n c r e m e n t s  were t h e n  i n c r e a s e d  t o  one  a n d  one-  
h a l f  meters, and  f i n a l l y  t o  two meters. 

S t u d e n t s  f rom I N A V  Hassan I1 w i l l  mon i to r  t h e  t r i a l s  f o r  
e f f e c t s  on a v a i l a b l e  s o i l  m o i s t u r e  and  c o r r e s p o n d i n g  c h a n g e s  i n  
t h e  g r a s s / l e g u m e  m i x t u r e ,  s h r u b  e s t a b l i s h m e n t  a n d  p r o d u c t i o n .  
Four m o i s t u r e  measurements  s h o u l d  be t a k e n  i n  t h e  i n t e r s p a c e  
between t e r r a c e s  i n  e a c h  t r e a t m e n t .  The f i r s t  s h o u l d  be t a k e n  
one a n d  o n e - h a l f  meters above  t h e  lower  t e r r a c e  and  t h e  f o u r t h  
s h o u l d  be t a k e n  one  and  o n e - h a l f  m e t e r s  below t h e  uppe r  t e r r a c e .  
Two r e a d i n g s  s h o u l d  be t a k e n  a t  e q u a l l y  s p a c e d  p o i n t s  between t h e  
f i r s t  a n d  t h e  f o u r t h .  Data c o l l e c t i o n  a t  t h e s e  l o c a t i o n s  would 
e n a b l e  t h e  r e s e a r c h e r  t o  d e t e r m i n e  i f  s e e p a g e  below t h e  t e r r a c e s  
o c c u r s ,  t h e  e f f e c t s  o f  t e r r a c i n g  a n d  l a n d  t r e a t m e n t  on s o i l  
m o i s t u r e  between ter races  a n d  t h e  e x t e n t  t o  which t e r r a c e s  
i n c r e a s e  s o i l  m o i s t u r e  i n  t h e  c a t c h m e n t  formed above  t h e  t e r r a c e .  
One meter s q u a r e  s a m p l i n g  f r a m e s  s h o u l d  be used  t o  sample  s t a n d  
d e n s i t y  and  p r o d u c t i o n  between t e r r a c e s  i n c l u d i n g  t h e  l o c a t i o n s  
where s o i l  m o i s t u r e  i s  sampled .  I n  a d d i t i o n ,  s h r u b  s u r v i v a l  r a t e  
a n d  p r o d u c t i v i t y  s h o u l d  be e s t i m a t e d .  

DEFERMENT FROM G R A Z I N G  

G r a z i n g  E x c l o s u r e s :  Ain Beni Mathar 

Four  d i s t i n c t  v e g e t a t i o n  t y p e s  o c c u r  on t h e  f e n c e d  300 ha 
e x p e r i m e n t a l  a r e a  a t  t h e  F r i t i s s  G r a z i n g  P e r i m e t e r .  The need  t o  
m o n i t o r  t h e s e  p l a n t  communi t i e s  h a s  been r e c o g n i z e d  due t o  t h e  
c h a n g e s  i n  p l a n t  c o m p o s i t i o n  t h a t  have t a k e n  p l a c e  o v e r  t h e  l a s t  
two y e a r s  w i t h  n e a r  a v e r a g e  p r e c i p i t a t i o n .  A number o f  a n n u a l  
f o r b s  and  g r a s s e s  have been  c o l l e c t e d  t h a t  were once  t h o u g h t  t o  
be l o c a l l y  e x t i n c t .  

With t h e  i d e a  t h a t  t h e  Expe r imen t  S t a t i o n  w i l l  be u sed  f o r  
g r a z i n g  s t u d i e s  o f  v a r i o u s  k i n d s ,  f o u r  50 m x  50 m e x c l o s u r e s  
were c o n s t r u c t e d  i n  1985 ,  one  i n  e a c h  o f  t h e  f o u r  v e g e t a t i o n  
t y p e s .  Type #I  was a w a t e r  c o l l e c t i o n  a r e a  where a  d e n s e  s t a n d  
o f  s a g e b r u s h  had formed.  Type #2 was a n  u p l a n d  s a g e b r u s h  s i t e .  
Type #3 was t h e  s a g e b r u s h / a l f a - g r a s s  t r a n s i t i o n  zone  and  Type #4 
was a  u n i q u e  s i t e  where  s a n d  f rom n e i g h b o r i n g  f a l l o w  f i e l d s  h a s  
been a c c u m u l a t i n g .  Permanent  t r a n s e c t s  were  e s t a b l i s h e d  f o r  
m o n i t o r i n g  p u r p o s e s .  Though q u a n t i f i a b l e  d a t a  on r e c o v e r y  i s  n o t  
p r e s e n t l y  a v a i l a b l e ,  p l a n s  have been made t o  e v a l u a t e  e a c h  p l a n t  
community a n n u a l l y .  



Graz ing  E x c l o s u r e s :  G o u t t i t i e r  Experimental Farm 

The l a n d  upon which t h e  Exper imen ta l  Farm was e s t a b l i s h e d  
h a s  a  h i s t o r y  o f  mismanagement. With t h e  c o m p l e t i o n  of a n  
e n c l o s u r e  f e n c e ,  much o f  t h e  t r e s p a s s  g r a z i n g  h a s  been 
e l i m i n a t e d .  S i n c e  many s i t e s  i n  t h e  r e g i o n  a r e  s i m i l a r  i n  t h a t  
a n  on s i t e  n a t i v e  s e e d  s o u r c e  a p p e a r s  t o  be v i r t u a l l y  
n o n e x i s t e n t ,  m o n i t o r i n g  t h e  r e c o v e r y  of n a t u r a l  v e g e t a t i o n  on t h e  
a r e a  w i l l  g i v e  a n  i n d i c a t i o n  of t h e  r e s p o n s e  t h a t  can be e x p e c t e d  
i n  o t h e r  l o c a l  r e c l a m a t i o n  e f f o r t s .  

Two 50 m x 50 m e x c l o s u r e s  were c o n s t r u c t e d  d u r i n g  1985 on 
two d i f f e r e n t  r ange  s i t e s  on t h e  Farm. S i t e  #I  is i n  a d e g r a d e d  
s a g e b r u s h  s i t e  which,  a f t e r  a  s i n g l e  y e a r  o f  de fe rmen t  f rom 
g r a z i n g ,  h a s  shown a  r emarkab le  r e c o v e r y  o f  v e g e t a t i o n .  S i t e  #2 
i s  a  deg raded  up land  s i t e  o c c u p i e d  by a  t h i n  s t a n d  o f  s a g e b r u s h .  
T h i s  a r e a  h a s  a l s o  r e sponded  d r a m a t i c a l l y  t o  de fe rmen t .  Data  on 
r e c o v e r y  o f  these two s i t e s  w i l l  be c o l l e c t e d  a n n u a l l y .  



FORAGE QUALITY OF A N N U A L  VEGETATION: AIT RBAA PERIMETER 

During  t h e  1983-84 growing  s e a s o n ,  t h e  amount o f  a v a i l a b l e  
f o r a g e  was e s t i m a t e d  weekly  by c l i p p i n g  on two d i s t i n c t  r a n g e  
s i t es  a t  A i t  Rbaa P e r i m e t e r  ( 2 0  p l o t s  were c l i p p e d  e a c h  week on 
e a c h  s i t e ) .  The c l i p p i n g s  f rom e a c h  p l o t  were s e p a r a t e d  i n t o  
t h r e e  components :  g r a s s e s ,  l egumes ,  a n d  f o r b s .  Samples  were 
s t o r e d  on i c e  i n  t h e  f i e l d  t h e n  p l a c e d  i n  a n  oven t h e  same day  
f o r  48  h o u r s  o f  d r y i n g  a t  80°c. After we igh ing  t o  d e t e r m i n e  
p r o d u c t i v i t y ,  s a m p l e s  were ground  i n  a  m i l l  and  combined,  
r e s u l t i n g  i n  one sample  p e r  l o c a t i o n  p e r  weekly sample  d a t e .  The 
m i l l e d  s amples  were a n a l y z e d  f o r  c r u d e  p r o t e i n  and  a s h  c o n t e n t  
( m i n e r a l s )  by Dr. Hamid N a r j i s s e  a t  E N A  i n  Meknes. 

The two s i t e s  were f e n c e d  and  e x c l u d e d  from g r a z i n g  i n  1982- 
83 .  They were l o c a t e d  on t h e  e a s t e r n  end  o f  t h e  p e r i m e t e r  a n d  
r e p r e s e n t e d :  1 )  r i d g e t o p  s i t e s  w i t h  s h a l l o w  s o i l s ,  and  2 )  s w a l e  
s i t e s  w i t h  d e e p e r  s o i l s .  The r i d g e t o p  s i t e  was domina t ed  by - 

Malva p a r v i f l o r a  w i t h  few g r a s s e s .    he s w a l e  s i t e  was domina t ed  
by Asphodelus  w i t h  numerous g r a s s e s  i n c l u d i n g  Cynadon 
d a c t  l o n  and  S t i p a  r e t o r t a .  --%- r u d e  p r o t e i n  was s e l e c t e d  a s  t h e  c r i t e r i a  f o r  e v a l u a t i n g  
f o r a g e  q u a l i t y  b e c a u s e  i t  i s  t h e  most  e x p e n s i v e  t o  supplement -and  
b e c a u s e  i t  i s  o f t e n  t h e  most l i m i t i n g  n u t r i t i o n a l  f a c t o r  f o r  
r u m i n a n t  ma in t enance  and  g rowth .  U n f o r t u n a t e l y ,  d a t a  f o r  e n e r g y  
were n o t  a v a i l a b l e .  Energy i s  u s u a l l y  t h e  s econd  most l i m i t i n g  
f a c t o r ,  a n d  i n  t h i s  c a s e ,  may well have been  t h e  p r i m a r y  
n u t r i t i o n a l  c o n s t r a i n t .  Data  was compared u s i n g  a n  a n a l y s i s  o f  
v a r i a n c e  f o r  a  c o m p l e t e l y  randomized  b l o c k  d e s i g n .  

R e s u l t s  a n d  D i s c u s s i o n  

Peak s e a s o n  f o r a g e  p r o d u c t i o n  o c c u r r e d  on March 1 9 t h  f o r  t h e  
r i d g e t o p  s i t e  a n d  March 2 6 t h  f o r  t h e  swa le  s i t e  ( T a b l e  1 . 1 5 )  
y i e l d i n g  831.2 and  754.8 kg o f  oven d r y  f o r a g e  p e r  h e c t a r e ,  
r e s p e c t i v e l y  [Harkousse  e t  a l .  ( 1 9 8 4 )  f o r  a  d i s c u s s i o n  of  t h e  
p r o d u c t i o n  d a t a ] .  C l i p p i n g  began on December 1 2 t h  when r a n g e  
f o r a g e  was a c t i v e l y  g rowing  f o l l o w i n g  s u b s t a n t i a l  p r e c i p i t a t i o n .  
T h i s  was t h e  low p o i n t  i n  p r o d u c t i o n ,  b u t  y i e l d e d  t h e  h i g h e s t  
l e v e l s  o f  c r u d e  p r o t e i n  and  a s h .  The l e v e l  o f  c r u d e  p r o t e i n  i n  
s a m p l e s  f rom t h e  s w a l e  s i t e  r a n g e d  f rom a h i g h  o f  21.71% on a  d r y  
m a t t e r  b a s i s  ( D M )  on December 1 2 t h ,  t o  a  low o f  14.41% DM on 
A p r i l  1 6 t h .  The r a n g e  o f  v a l u e s  f o r  c r u d e  p r o t e i n  was f rom 
25.36% on December 1 9 t h  t o  17.44% on A p r i l  1 6 t h  f o r  t h e  r i d g e t o p  
s i t e .  P e r c e n t a g e  o f  Ash ( D M )  f o l l o w e d  t h e  same t r e n d  i n d i c a t i n g  
some l o s s  t h r o u g h  l e a c h i n g  and  m a t u r a t i o n  t h r o u g h  t h e  g rowth  
c y c l e  . 

The p e r c e n t a g e s  o f  d r y  m a t t e r  c r u d e  p r o t e i n  ( F i g u r e  1 . 2 7 )  
and  a s h  ( F i g u r e  1 . 2 8 )  g r a d u a l l y  d e c l i n e d  a s  v e g e t a t i o n  matured  
t h r o u g h  t h e  growing  s e a s o n .  M o i s t u r e  c a u s e d  a n  immedia te  g rowth  
r e s p o n s e  i n  v e g e t a t i o n  ( u n t i l  t h e  time o f  s e e d  d i s p e r s a l )  
r e g a r d l e s s  o f  i t s  s t a g e  o f  g rowth .  T h i s  q u i c k  g rowth  r e s p o n s e  t o  
p r e c i p i t a t i o n  c a u s e d  s m a l l  i n c r e a s e s  i n  DM p r o t e i n  c o n t e n t  
t h r o u g h o u t  t h e  s e a s o n .  



T a b l e  1.15. K i l o s  o f  oven d r y  f o r a g e  pe r  h e c t a r e ,  m o i s t u r e  
c o n t e n t ,  and  c r u d e  p r o t e i n  a n d  a s h  a s  a p e r c e n t  of d r y  m a t t e r .  

S W L  SlTC 
X k l s t u m  

-1. o r  T O ~ O ~  
Cut* Grass 1- F a r h  Total ForaO. 

Dr. I 2  4.00 14.40 159.8 178.2 
19 0.24 .72 207.6 208.6 
26 4.40 15.80 433.6 454.0 86.7 

Ja. 2 2.00 18.80 393.2 412.4 86.3 
9 1.80 28.00 356.8 386.8 85.6 

16 1.60 24.80 356.0 382.8 83.4 

23 3.60 27.20 266.8 295.6 50.5 
30 3.40, 32.00 331.0 372.0 86.2 

hb. 6 3.20 34.00 336.0 373.2 82.9 
13 16.00 34.80 346.0 371.2 76.0 
20 4.40 29.20 352.0 305.6 87.6 

27 23.60 42.40 323.2 289.6 78.2 
tkr. 5 26.80 54.40 313.6 395.2 75.8 

12 16.80 54.00 428.4 499.6 71.0 
19 37.60 77.20 555.4 670.2 65.5 

56.40 102.80 595.4 754.8 76.8 
M. 2 27.80 87.80 392.8 508.4 59.7 

9 74.60 45.60 575.4 695.6 n . 9  
16 22.40 40.40 432.4 495.6 54.3 

EN& 
Pmto ln  Ash 
I 1 t ress  ~ o c x l r  

U~~ S I T E  

S l b l s t u m  EN& 
of  Total Protaln Ash 

Fwbs  Total  Foraae 1 I 

F i g u r e  1.27.  Fora  e c r u d e  p r o t e i n  F i g u r e  1.28. Forage  a s h  con-  
c o n t e n t  (dm b a s i s  f , 1983-84. t e n t  (dm b a s i s ) ,  1983-84. 

An a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  t h a t  t h e r e  were h i g h l y  
s i g n i f i c a n t  d i f f e r e n c e s  (P< .01) between l o c a t i o n s  a n d  between 
d a t e s  o f  s ampl ing  ( T a b l e  1 . 1 6 ) .  D i f f e r e n c e s  between sample dates 
were normal a n d  f o l l o w e d  p r e c i p i t a t i o n  p a t t e r n s  and  p l a n t  
deve lopment  a s  e x p e c t e d .  Real d i f f e r e n c e s  between l o c a t i o n s  
i n d i c a t e d  t h a t  t h e  f o r a g e  b a s e  on s i tes  domina ted  by Malva 
p a r v i f  l o r a  and  M e d i c a ~  l a c i n i a t a  ( t h e  r i d g e  t o p  sites-e t r u l y  
s u p e r i o r  t o  t h o s e  domina ted  by Asphode lus  t e n u i f o l i a ,  Medicago 
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l a c i n i a t a ,  and  C nodon d a c t y l o n  ( t h e  s w a l e  s i t e s )  a s  f a r  a s  DM + c r u d e  p r o t e i n  con  e n t  was c o n c e r n e d .  

T a b l e  1 .16 .  A n a l y s i s  o f  v a r i a n c e  of c r u d e  p r o t e i n  c o n t e n t  o f  
a n n u a l  f o r a g e .  

SOURCE DF SS MS F 

87.04  8 7 - 0 4  
*** L o c a t i o n  1-1 = I  67-47,,, 

Date  d-1 = I  8 135.65 7 .54  5 .84  
E r r o r  [ l - 1 1  [d-1 ] = I 8  23.14 1 .29  

*** S i g n i f i c a n t  a t  P<.005.  

I t  must be k e p t  i n  mind t h a t  these c r u d e  p r o t e i n  f i g u r e s  
were c a l c u l a t e d  on a  d r y  m a t t e r  b a s i s .  One k i l o  o f  g r e e n  f o r a g e  
consumed by a n  a n i m a l  on December 26  a t  A i t  Rbaa would have ,  on 
t h e  a v e r a g e ,  p r o v i d e d  o n l y  133  g  o f  d r y  m a t t e r  (86 .7% m o i s t u r e  
c o n t e n t ) .  The same f o r a g e  c o n t a i n e d  20.03% c r u d e  p r o t e i n  DM. 
T h i s  means t h a t  one kg  o f  g r e e n  m a t e r i a l  o n l y  c o n t a i n e d  26.64 g  
o f  c r u d e  p r o t e i n ,  a n d  e v e n  less d i g e s t i b l e  p r o t e i n .  A 5 0  kg 
l a c t a t i n g  ewe r e q u i r e s  a p p r o x i m a t e l y  136  g  of  d i g e s t i b l e  p r o t e i n  
d a i l y  and  1800 g  o f  d r y  m a t t e r .  T h e r e f o r e ,  s h e  must  consume 
a b o u t  5 .68  kg  o f  g r e e n  f o r a g e  t o  s a t i s f y  h e r  n e e d s  f o r  p r o t e i n ,  
and  a b o u t  13 .5  kg t o  s a t i s f y  h e r  need  f o r  d r y  m a t t e r .  I t  i s  
d o u b t f u l  t h a t  a  ewe c o u l d  consume enough f o r a g e  d u r i n g  a  g r a z i n g  
day  a t  A i t  Rbaa t o  s a t i s f y  h e r  p r o t e i n  r e q u i r e m e n t .  A ewe would 
f i n d  i t  i m p o s s i b l e  t o  s a t i s f y  h e r  d r y  m a t t e r  n e e d s .  For  t h i s  
r e a s o n ,  t h e r e  i s  a n  o b v i o u s  n e e d  t o  p r o v i d e  a  supp lemen t  t o  t h e  
n a t i v e  f o r a g e .  Sheep  i n  t h e  a r e a  were, i n  f a c t ,  supp lemen ted  
h e a v i l y  w i t h  v a r i o u s  f e e d s  i n c l u d i n g  b a r l e y ,  b e e t  p u l p  a n d  s t r a w .  

The re  was b o t h  a  f o r a g e  q u a n t i t y  and  q u a l i t y  p rob lem a t  t h e  
A i t  Rbaa P e r i m e t e r .  T h i s  c o n c l u s i o n  l e n d s  c r e d e n c e  t o  t h e  
g e n e r a l  o p i n i o n  v o i c e d  by government  s e r v i c e  r a n g e  management 
p e r s o n a l  i n  t h e  r e g i o n  t h a t  t h i s  communal g r a z i n g  l a n d  i s  s i m p l y  
a  h o l d i n g  a r e a  d u r i n g  t h e  c e r e a l  p r o d u c t i o n  s e a s o n ,  and  i t  is  n o t  
e x p e c t e d  t o  p r o v i d e  t h e  r e q u i r e m e n t s  o f  l i v e s t o c k .  T h i s  may a l s o  
p r o v i d e  some i n s i g h t  i n t o  t h e  a t t i t u d e s  of  r i g h t - u s e r s ,  who seem 
r e s i s t a n t  t o  t h e  p r o s p e c t s  o f  r a n g e  improvements  and  who a p p e a r  
unconcerned  o v e r  t h e  c o n t i n u i n g  d e g r a d a t i o n  of  t h e  n a t u r a l  
r e s o u r c e s  o f  t h e  A i t  Rbaa G r a z i n g  P e r i m e t e r .  



CONCLUSIONS A N D  RECOMMENDATIONS 

E x i s t i n g  Forage  R e s o u r c e s  

Moroccan r a n g e l a n d s  a r e  s i t u a t e d  o v e r  a d i v e r s e  r ange  o f  
c l i m a t i c  and  e c o l o g i c a l  z o n e s ,  f rom d e s e r t  s h r u b l a n d s  t o  h i g h  
mountain g r a s s l a n d s .  Good r a n g e l a n d s  c a n  u s u a l l y  be c o n v e r t e d  t o  
m a r g i n a l  c r o p l a n d s ,  and  t h e r e f o r e  more and  more r a n g e l a n d  i s  
b e i n g  c o n v e r t e d  t o  c u l t i v a t e d  cereals c r o p s  e a c h  y e a r  by a 
r a p i d l y  e x p a n d i n g  p o p u l a t i o n ,  even  though l i t t l e  p r o f i t  f rom 
s u b s e q u e n t  g r a i n  h a r v e s t s  c a n  be r e a l i z e d .  These c r o p s  do 
p r o v i d e  a s t a n d i n g  f o r a g e  c r o p  i f  o n l y  a s  s t u b b l e .  By e x p a n d i n g  
c r o p  p r o d u c t i o n  a c t i v i t i e s  i n t o  m a r g i n a l  a r e a s ,  t h e  Moroccan 
p r o d u c e r s  have compensa ted  f o r  poor  r ange  c o n d i t i o n  by p r o d u c i n g  
a  c e r e a l  c r o p ,  and  a t  t h e  same time, are c o n t r o l l i n g  t h e  l a n d  f o r  
t h e i r  p e r s o n a l  u s e .  Cereal c r o p  s u b s i d i e s  and  l a n d  t e n u r e  p o l i c y  
by t h e  GOM e n c o u r a g e  t h i s  p r a c t i c e ,  making t h i s  p r a c t i c e  f e a s i b l e  
f o r  t h e  i n d i v i d u a l  a t  t h e  long- te rm expense  o f  r a n g e l a n d  
p r o d u c t i v i t y  and  t h e  communal r a n g e l a n d  u s e r s .  

P a s t o r a l i s m  i n  Morocco h a s ,  n e a r l y  c o m p l e t e l y ,  g i v e n  way t o  
a n  a g r o - p a s t o r a l  way of l i f e .  I n  a g r i c u l t u r a l  areas ,  where good 
r a n g e l a n d  h a s  been c o n v e r t e d  t o  poor  c r o p l a n d ,  p a s t u r a  e i s  
scarce a n d  t h e  r e m a i n i n g  r a n g e  a r e a s  are u s e d  h e a v i l y  7 g e n e r a l l y  
i n  t h e  comple t e  a b s e n s e  o f  a n y  k i n d  of management o r  c o n t r o l ) .  
A i t  Rbaa P e r i m e t e r ,  l o c a t e d  i n  t h e  m i d s t  o f  a  l a r g e  a r e a  d e v o t e d  
t o  c u l t i v a t e d  a g r i c u l t u r e ,  p r o v i d e s  a  v i v i d  example o f  t h i s  k i n d  
o f  a b u s e .  Sheep depend on c r o p  r e s i d u e s  f o r  a large p o r t i o n  o f  
t h e i r  f o r a g e  e a c h  y e a r .  After h a r v e s t ,  s h e p h e r d s  h e r d  l a r g e  
numbers o f  f l o c k s  t h r o u g h  c r o p l a n d  t o  e a t  s t u b b l e  a n d  weeds.  A s  
p l a n t i n g  b e g i n s ,  l i v e s t o c k  are wi thdrawn f rom cereal f i e l d s  a n d  
he rded  on communal r a n g e l a n d  u n t i l  a f t e r  t h e  h a r v e s t .  Here t h e y  
q u i c k l y  consume emerg ing  v e g e t a t i o n .  Most h e r d s ,  even  on n a t i v e  
r a n g e l a n d ,  r e c e i v e  l a r g e  amounts  o f  r e l a t i v e l y  c o s t l y  
s u p p l e m e n t a l  f e e d s  s u c h  a s  b a r l e y  and  b y - p r o d u c t s  f rom f a c t o r i e s  
which p r o c e s s  a g r i c u l t u r a l  p r o d u c t s  ( s u g a r  beets ,  c o t t o n ) .  

Moroccan r a n g e l a n d  i s  g e n e r a l l y  d e v o i d  o f  i t s  o r i g i n a l  
component o f  p a l a t a b l e  p e r e n n i a l  h e r b a c e o u s  v e g e t a t i o n .  Many 
f o r a g e  s p e c i e s ,  b o t h  legumes and  grasses, which were r e p o r t e d  a s  
p r e s e n t  d u r i n g  t h e  ea r l i e r  USAID Range Improvement P r o j e c t  (608-  
64-4)  c o u l d  n o t  be found  by a f o r m e r  team member o f  t h a t  p r o j e c t ,  
Mr. W a l t e r  G r a v e s ,  d u r i n g  h i s  TDY v i s i t  i n  1985. 

S o i l s  on g r a z i n g  p e r i m e t e r s  were found  t o  be s e v e r e l y  e r o d e d  
a n d  h i g h l y  compacted.  Runoff f rom p r e c i p i t a t i o n  was h i g h ,  w i t h  
m o i s t u r e  r a r e l y  p e n e t r a t i n g  t h e  s o i l  i n  amounts  a d e q u a t e  f o r  
e s t a b l i s h m e n t  o f  p e r e n n i a l  f o r a g e  p l a n t s ,  even  i n  y e a r s  o f  
g r e a t e r  t h a n  a v e r a g e  r a i n f a l l .  

Everywhere e v i d e n c e  o f  t h e  need  f o r  r a n g e  management and  f o r  
t h e  a d h e r e n c e  t o  i t s  most b a s i c  c o n c e p t s  was o b s e r v e d .  Not u n t i l  
the range manager can control animal numbers and the timing o f  
the ir  access  t o  grazing, can he hope t o  substant ia l ly  improve and 
increase the range forage resource. T h i s  can  o n l y  be done 
e f f e c t i v e l y  t h r o u g h  t h e  c o o p e r a t i o n  o f  p e o p l e  u s i n g  t h e  r e s o u r c e .  
The b e n e f i t s  t o  t h e  p e o p l e  must be d e t e r m i n e d ,  d e m o n s t r a t e d  a n d  
d e v e l o p e d  i f  t h e  t r e n d  toward f u r t h e r  d e g r a d a t i o n  i s  t o  change .  



A 1  t e r n a  t i v e s  f o r  Rangeland Fo rage  P r o d u c t i o n  

E s t a b l i s h m e n t  of p e r e n n i a l  i n t r o d u c e d  s p e c i e s  h a s  been 
g e n e r a l l y  d i f f i c u l t  a n d  e x p e n s i v e .  S t a n d s  which have become 
e s t a b l i s h e d ,  s u c h  a s  t h o s e  i n  t h e  p e r i m e t e r s  a d m i n i s t e r e d  by t h e  
M i d e l t  O f f i c e ,  a r e  t h e  r e s u l t  o f  a d e q u a t e  s e a s o n a l  p r e c i p i t a t i o n  
and  h a r d  work on t h e  p a r t  o f  r a n g e  t e c h n i c i a n s .  Though a  number 
o f  s t a n d s ,  composed o f  i n t r o d u c e d  s p e c i e s  f rom t h e  genus  
Agropyron,  a r e  managed a t  P l a i n e  de  l l A a r i d  P e r i m e t e r ;  t h e  
c o n d i t i o n  o f  t h e s e  s t a n d s  h a s  undergone  s u b s t a n t i a l  n a t u r a l  
d e t e r i o r a t i o n  i n  t h e  y e a r s  s i n c e  t h e i r  i n i t i a l  p l a n t i n g .  No 
j u v e n i l e  p l a n t s  a r e  p r e s e n t  a n d  a l l  r e m a i n i n g  g r a s s  p l a n t s  a r e  
o v e r m a t u r e  w i t h  some s t a n d s  i n  need  o f  r e n o v a t i o n .  

warm-season g r a s s e s ,  e v e n  when o f  n a t i v e  o r i g i n ,  have p r o v e n  
t o  be d i f f i c u l t  t o  e s t a b l i s h  on Moroccan r a n g e l a n d s .  S e e d s  a r e  
g e n e r a l l y  s m a l l  and  e x p e n s i v e  t o  p u r c h a s e .  S u c c e s s f u l  
e s t a b l i s h m e n t  depends  upon good p r e c i p i t a t i o n  d u r i n g  a n d  a f t e r  
g e r m i n a t i o n  a n d  c a r e f u l  c o n t r o l  o f  p l a n t i n g  d e p t h  by t e c h n i c i a n s .  
The p o s s i b i l i t y  o f  f a i l u r e  i s  t o o  g r e a t  t o  make t h i s  a n  
economica l  v e n t u r e  u n l e s s  t e c h n i q u e s  a r e  improved.  

E x p e r i e n c e  i n d i c a t e s  t h a t  s e e d i n g  o f  most i n t r o d u c e d  s p e c i e s  
i n  r a n g e  improvement  p rograms  is  a n  i n t e r v e n t i o n  t h a t  i s  
g e n e r a l l y  t o o  r i s k y  t o  be assumed by p r i v a t e  p r o d u c e r s .  A f a r m e r  
would r a t h e r  have a  poor  s t a n d  o f  b a r l e y  o r  whea t  f rom which  he 
may o b t a i n  some g r a i n  a n d  s t u b b l e ,  t h a n  a  y e a r  l o s t  t o  b a r r e n  
ground  a n d  weeds. Y e a r s  o f  a d e q u a t e  s e a s o n a l  p r e c i p i t a t i o n ,  
s u f f i c i e n t  t o  e s t a b l i s h  a d e q u a t e  s t a n d s  o f  t h e s e  s p e c i e s ,  a r e  t o o  
r a r e  t o  g u a r a n t e e  any  measure  of t h e i r  s u c c e s s  i n  many a r e a s .  

The p o t e n t i a l  d i s p l a y e d  by p l a n t s  n a t i v e  t o  Morocco i s  t h e  
most  p r o m i s i n g  a s p e c t  o f  t h e  P r o j e c t  work w i t h  r a n g e  f o r a g e  
s p e c i e s .  Among t h e s e  p l a n t s  a r e  e c o t y p e s  h i g h l y  a d a p t e d  t o  
c l i m a t i c  a n d  s o i l  c o n d i t i o n s  on t h e  g r a z i n g  p e r i m e t e r s .  Among 
a c c e s s i o n s  f rom t h e  n a t i v e  s e e d  c o l l e c t i o n  b e i n g  p r o p o g a t e d  a t  
t h e  PMC a n d  u n d e r g o i n g  t r i a l s  a t  t h e  g r a z i n g  p e r i m e t e r s ,  t h e r e  
were a n n u a l  s p e c i e s  which have t h e  a b i l i t y  t o  p roduce  t h e  l a r g e  
amounts  o f  s e e d  n e c e s s a r y  t o  m a i n t a i n  a  p r e s e n c e  on managed 
communal r a n g e l a n d .  Leguminous a n n u a l s ,  e s p e c i a l l y  f rom t h e  
genus  Medicago,  e x h i b i t  many v e g e t a t i v e  g rowth  f o r m s  which  may 
a l l o w  them t o  p e r s i s t  a n d  p roduce  f o r a g e  under  heavy g r a z i n g  
p r e s s u r e .  These  s p e c i e s  c h a r a c t e r i s t i c a l l y  p roduce  f o r a g e  o f  
h i g h  q u a l i t y  a n d  p roduce  l a r g e  amounts  o f  s e e d .  T h e i r  u s e  may be 
one key t o  r e d u c i n g  t h e  r i s k  o f  f a i l u r e  o f  a n  i n v e s t m e n t  i n  r a n g e  
r e v e g e t a t i o n  i n  some z o n e s .  

S e v e r a l  b a s i c  r a n g e  p l a n t i n g  t e c h n i q u e s  were t e s t e d  i n  t h e  
M i d e l t  a r e a .  The r a n g e l a n d  d r i l l ,  which  s c a r i f i e s  s o i l  s u r f a c e s  
a n d  s e e d s  i n  a r e a s  o f  rough  t o p o g r a p h y ,  d i d  n o t  p r o v e  e f f e c t i v e  
d u r i n g  d r o u g h t  y e a r s .  The need  f o r  p r e p a r i n g  a n  a d e q u a t e  s e e d b e d  
was o n l y  a c c e n t u a t e d  under  s u c h  e n v i r o n m e n t a l  c o n d i t i o n s .  S o i l  
s u r f a c e s  needed  t o  be d i s t u r b e d  a n d  c o m p e t i t i o n  f rom e x i s t i n g  
v e g e t a t i o n  had t o  be r e d u c e d .  C o n v e n t i o n a l  s e e d b e d  p r e p a r a t i o n  
methods ,  u s i n g  a  plow,  a  d i s c  and  a  r o l l e r ,  were most s u c c e s s f u l .  

Because s o i l s  a r e  e r o d e d  a n d  compacted ,  r a i n f a l l  g e n e r a l l y  
r u n s  o f f  w i t h o u t  s i g n i f i c a n t l y  p e n e t r a t i n g  t h e  s o i l  c r u s t .  Range 
improvement methods which i n c r e a s e  p e n e t r a t i o n  o f  w a t e r  t h r o u g h  
t h e  s o i l  s u r f a c e ,  a n d  p r e v e n t  r u n o f f  a r e  p o t e n t i a l l y  w o r t h w h i l e  
i n v e s t m e n t s .  R i p p i n g  o f  t h e  s o i l  a n d  t h e  c o n s t r u c t i o n  of 
t e r r a c e s  on t h e  c o n t o u r  were h i g h l y  s u c c e s s f u l  r a n g e  improvements  



i n s t a l l e d  a t  Ain Beni  Mathar, G o u t t i t i e r ,  and  A i t  Rbaa G r a z i n g  
P e r i m e t e r s .  R i p p i n g  and  t e r r a c i n g  a c t i v i t i e s  a t  t h e  E l  F a i j a  
s i t e ,  though n o t  y e t  one y e a r  o l d ,  a p p e a r  t o  have had a  marked 
p o s i t i v e  e f f e c t  on r e v e g e t a t i o n  and  f o r a g e  p r o d u c t i o n .  

A t t e m p t s  t o  improve r ange  p r o d u c t i v i t y  u s i n g  c h e m i c a l  
f e r t i l i z e r s  were u n s u c c e s s f u l .  F e r t i l i z a t i o n  w i t h  e l e m e n t a l  
s u l f u r  a t  A i t  Rbaa G r a z i n g  P e r i m e t e r  d i d  n o t  p roduce  d e t e c t a b l e  
improvement a f t e r  two y e a r s .  Forms o f  s u l f u r  t h a t  a r e  more 
a v a i l a b l e  i n  t h e  s o i l  may p roduce  d i f f e r e n t  r e s u l t s  and s h o u l d  be 
i n v e s t i g a t e d .  Adding v a r i o u s  amounts  o f  n i t r o g e n  a n d  phosphorous  
t o  r a n g e l a n d  s o i l s  n e a r  M i d e l t  d i d  n o t  i n d u c e  marked d i f f e r e n c e s  
i n  p l a n t  d e n s i t y  o r  p r o d u c t i o n  i n  d r o u g h t  y e a r s .  I n  a d d i t i o n ,  
f e r t i l i z a t i o n  i s  p r o b a b l y  t o o  c o s t l y  t o  be i n c l u d e d  i n  r a n g e  
improvement programs u n l e s s  v e r y  d r a m a t i c  i n c r e a s e s  i n  p r o d u c t i o n  
can  be e x p e c t e d .  The a d a g e  t h a t  I 1 f e r t i l i z a t i o n  o f  s o i l s  
r e c e i v i n g  less  t h a n  300 m m  o f  p r e c i p i t a t i o n  i s  v a l u e l e s s l l ,  
a p p e a r s  t o  be c o r r e c t  i n  Morocco. 

Range improvement r e s e a r c h  a n d  s p e c i e s  a d a p t a b i l i t y  t r i a l s  
a r e  n e c e s s a r y  r e s e a r c h  which must c o n t i n u e .  DE/SP must e i t h e r  
d e c i d e  t o  d e d i c a t e  p e r s o n n e l  and  m a t e r i a l s  t o  r e s e a r c h ,  o r  make 
t h e  p r o p e r  c o n t r a c t u a l  a g r e e m e n t s  t o  c o n t i n u e  r a n g e  r e s e a r c h  i n  
i d e n t i f i e d  t o p i c a l  a r e a s  t h r o u g h  t h e  a u s p i c e s  o f  e x i s t i n g  
r e s e a r c h  o r g a n i z a t i o n s  ( s u c h  a s  I N R A ,  I N A V ,  E N A ,  and  programs 
s u c h  a s  SR-CRSP). 

Recommendations 

The f o l l o w i n g  recommendat ions  a r e  o f f e r e d  b a s e d  upon 
o b s e r v a t i o n  and  r e s e a r c h  a t  t h e  P r o j e c t  si tes: 

1) Cont inue  t o  move f o r w a r d  toward c o n t r o l  o f  g r a z i n g  
t h r o u g h  o r g a n i z a t i o n  o f  p e o p l e .  No r a n g e  improvement 
c o n c e r n i n g  r a n g e  v e g e t a t i o n  c a n  be made w i t h o u t  
a d e q u a t e  c o n t r o l  o f  a n i m a l  numbers and  t h e  t i m i n g  and  
d u r a t i o n  o f  g r a z i n g .  

2)  Improvement o f  Moroccan r a n g e l a n d  i s  p o s s i b l e  t h r o u g h  
m a n i p u l a t i o n  o f  t h e  s o i l  s u r f a c e  and  r e d i s t r i b u t i o n  o f  
w a t e r .  S o i l  r i p p i n g  a n d  c o n s t r u c t i o n  o f  t e r r a c e s  
s h o u l d  be c o n s i d e r e d  p r i o r  t o  s e e d i n g  on some 
r a n g e l a n d s .  Where n a t i v e  r e s i d u a l  p l a n t  c o v e r  s t i l l  
e x i s t s ,  t h e  t r e a t m e n t  can  be used  t o  c a p t u r e  r a i n f a l l  
and  i n c r e a s e  p r o d u c t i v i t y  w i t h o u t  s e e d i n g .  

Development and  u s e  o f  n a t i v e  s p e c i e s  must be expanded 
i f  a s e e d i n g  program i s  t o  c o n t i n u e .  Even t h e  most  
a d a p t e d  i n t r o d u c e d  s p e c i e s  c a n  be d i f f i c u l t  t o  
e s t a b l i s h .  Among t h e  l i m i t e d  n a t i v e  s p e c i e s  c o l l e c t i o n  
i n i t i a t e d  by t h e  P r o j e c t ,  t h e r e  are  p r o m i s i n g  f o r a g e  
s p e c i e s  which c a n  be u s e d  t o  p roduce  a  n u t r i t i o u s ,  
h i g h l y  p a l a t a b l e  f o r a g e  b a s e  c a p a b l e  o f  r e e s t a b l i s h m e n t  
f rom s e e d  unde r  a d v e r s e  c o n d i t i o n s .  

Only w i t h  a  c o m b i n a t i o n  of  r a n g e  improvement t e c h n i q u e s  and  
deve lopment  o f  a d a p t e d  f o r a g e  s p e c i e s  c a n  a  r a n g e  manager r e d u c e  
t h e  r i s k  o f  f a i l i n g  t o  e s t a b l i s h  a s t a n d .  Only t h r o u g h  r e d u c i n g  



r i s k  o f  r a n g e l a n d  s e e d i n g  c a n  s e e d i n g  o f  denuded r ange  be a  
v i a b l e  a l t e r n a t i v e  a c c e s s i b l e  t o  p r o d u c e r s .  The a c c e p t a n c e  o f  
r a n g e l a n d  management i n  t h e  p r i v a t e  s e c t o r ,  however,  i s  n o t  t h e  
o n l y  c o n s i d e r a t i o n .  La rge  s c a l e  government  d i r e c t i o n  and  
i n v e s t m e n t  i s  n e c e s s a r y  i n  o r d e r  t o  c o n s e r v e  d e g r a d i n g  Moroccan 
r a n g e l a n d s .  

The c o n t i n u a l  push  o f  d r y l a n d  f a r m i n g  i n t o  m a r g i n a l l y  
p r o d u c t i v e  a r e a s  h a s  a c c o u n t e d  f o r  a n  i r r e p a r a b l e  l o s s  o f  t o p s o i l  
and  t h e  l o c a l  e x t i n c t i o n  o f  many f o r a g e  p l a n t  s p e c i e s .  
Government i n t e r v e n t i o n  and  e x p e n d i t u r e  w i l l  be n e c e s s a r y  t o  
c o n s e r v e  t h e  n a t u r a l  r e s o u r c e s  o f  s o i l  and  v e g e t a t i o n ,  e v e n  i f  
o n l y  t o  p r o t e c t  w a t e r s h e d s .  The c o n t i n u e d  i n v e s t m e n t  i n  d r y l a n d  
f a r m i n g ,  by t h e  Moroccan government  a n d  USAID, w i t h o u t  a  b a l a n c e d  
e f f o r t  i n  t h e  r a n g e l a n d  p r o d u c t i o n  s e c t o r ,  i s  a  p o l i c y  which 
h e r a l d s  t h e  d e t e r i o r a t i o n  and  d i s a p p e a r a n c e  o f  more Moroccan 
r a n g e l a n d .  I t  i s  a  program which w i l l  u n d o u b t e d l y  provoke  
d a n g e r o u s  e c o l o g i c a l  and  economic consequences  a t  t h e  n a t i o n a l  
l e v e l .  
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I N T R O D U C T I O N  

Animal p r o d u c t i o n  a c t i v i t i e s  o f  t h e  Moroccan Range 
Management Improvement P r o j e c t  were o r g a n i z e d  i n t o  two 
components .  The f i r s t  component ,  t h e  P r o d u c e r  S t u d y ,  was a  
s u r v e y  o f  l o c a l  l i v e s t o c k  p r o d u c e r s 1  a c t i v i t i e s  a t  p r o j e c t  s i tes .  
The s t u d y  was d e s i g n e d  t o  g a i n  a n  u n d e r s t a n d i n g  o f  c u r r e n t  
management s y s t e m s ,  p r o d u c t i o n  l e v e l s  and  a v a i l a b l e  r e s o u r c e s ;  t o  
i d e n t i f y  p r e s e n t  a n d  p o t e n t i a l  p rob l ems  f a c e d  by l i v e s t o c k  
p r o d u c e r s ;  and  t o  p r o v i d e  a n  e n t r e e  t o  p e r m i t  t h e  i n t r o d u c t i o n  o f  
improved methods t o  p r o d u c e r s .  An u n d e r s t a n d i n g  o f  c u r r e n t  
p r a c t i c e s ,  r e s o u r c e s ,  a n d  p r o d u c t i o n  l e v e l s  r e a l i z e d  by l i v e s t o c k  
p r o d u c e r s ,  more e f f e c t i v e l y  e n s u r e d  t h a t  recommendat ions  
a d d r e s s i n g  o b s e r v e d  c r i t i c a l  p rob l ems  were a p p r o p r i a t e  f o r  
p r o d u c e r s 1  o p e r a t i o n s .  

The s econd  component c o n s i s t e d  o f  c o o p e r a t i v e  d e m o n s t r a t i o n  
a n d  a p p l i e d  r e s e a r c h  programs  w i t h  p r o d u c e r s .  I n  g e n e r a l ,  t h e s e  
a c t i v i t i e s  were g e a r e d  t o w a r d s  f i n d i n g  a  workab le  s o l u t i o n  t o  a  
p rob lem d e t e c t e d  i n  t h e  P r o d u c e r  S t u d y  ( f i r s t  componen t ) ,  o r  a s  a  
means t o  i n t r o d u c e  new i d e a s  a n d  t e c h n i q u e s  t o  p r o d u c e r s .  T h r e e  
a r e a s  t o  improve l i v e s t o c k  p r o d u c t i o n  were i n v e s t i g a t e d  i n  t h e  
s econd  component:  

- t h e  i n t r o d u c t i o n  o f  t h e  s h o r t  s c r o t u m  t e c h n i q u e  a s  a  means 
o f  a d d r e s s i n g  t h e  prob lem o f  i n d i s c r i m i n a t e  b r e e d i n g  i n  
Moroccan s h e e p  f l o c k s ,  

- a  s h e e p  c l a s s i f i c a t i o n  a n d  s e l e c t i o n  program a s  a  method 
f o r  e l i m i n a t i n g  d e f e c t i v e  a n i m a l s  f rom s h e e p  f l o c k s  and  
i n c r e a s i n g  meat  a n d  wool p r o d u c t i o n ,  a n d  

- a n  i n v e s t i g a t i o n  i n t o  more e f f i c i e n t  u s e  o f  t h e  l i m i t e d  
r e s o u r c e s  a v a i l a b l e  t o  low income p r o d u c e r s  t h r o u g h  
a l t e r n a t i v e  l i v e s t o c k  management t e c h n i q u e s .  

PRODUCERS STUDY 

The P r o d u c e r s  S t u d y  c o n s i s t e d  o f  i n t e r v i e w s  w i t h ,  and  
o b s e r v a t i o n s  o f ,  s e l e c t e d  l i v e s t o c k  p r o d u c e r s  i n  o r d e r  t o  o b t a i n  
i n f o r m a t i o n  on t h e i r  management s y s t e m s .  E n t i r e  f l o c k s  owned by 
s e l e c t e d  l i v e s t o c k  p r o d u c e r s  were o b s e r v e d  f o r  management 
p r a c t i c e s  a n d  g e n e r a l  i n f o r m a t i o n  on he rd  s t r u c t u r e .  
Q u a n t i t a t i v e  i n f o r m a t i o n  was d e r i v e d  f rom subsamples  drawn f rom 
e a c h  f l o c k .  Visits t o  p r o d u c e r s 1  f a r m s  were made e v e r y  f o u r  
weeks t o  weigh a n i m a l s  and  t a l k  t o  p r o d u c e r s .  I n t e r m e d i a t e  
v i s i t s  were made a s  n e c e s s a r y .  Dur ing  i n t e r v i e w s ,  f l o c k  
l o c a t i o n s ,  v e g e t a t i o n  t y p e s  g r a z e d ,  k i n d s  and  q u a n t i t i e s  o f  
s u p p l e m e n t a l  f e e d s  f e d  t o  t h e  l i v e s t o c k ,  h e a l t h  c a r e  p r a c t i c e s  
employed ( b o t h  p r o p h y l a c t i c  and  c u r a t i v e ) ,  and  any  o t h e r  
a c t i v i t i e s  r e l a t e d  t o  l i v e s t o c k  management t h a t  had o c c u r r e d  
s i n c e  t h e  p r e v i o u s  v i s i t  were d i s c u s s e d .  I n  t h e  c o u r s e  o f  t h e s e  
i n t e r v i e w s ,  i n f o r m a t i o n  c o n c e r n i n g  r e p l a c e m e n t  a n d  c u l l i n g  
c r i t e r i a  a n d  r e l a t e d  programs  were g a t h e r e d .  I t  was a l s o  l e a r n e d  
what  l i v e s t o c k  o t h e r  t h a n  s m a l l  r u m i n a n t s  were  r a i s e d .  



I n f o r m a t i o n  a c q u i r e d  t h r o u g h  i n t e r v i e w s  would t h e n  be 
s u p p o r t e d  by o b s e r v a t i o n  of ongoing  a c t i v i t i e s .  Peop le  
a s s o c i a t e d  w i t h  l i v e s t o c k  p r o d u c t i o n ,  b u t  n o t  d i r e c t l y  i n v o l v e d  
i n  t h e  P r o d u c e r  S t u d y ,  p r o v i d e d  a i d  i n  k e e p i n g  t r a c k  o f  c u r r e n t  
l i v e s t o c k  p r o d u c t i o n  a c t i v i t i e s  and  gave  i n s i g h t s  a s  t o  why 
c e r t a i n  management d e c i s i o n s  were made. 

The P roduce r  S tudy  d e s i g n  a s  o r i g i n a l l y  c o n c e i v e d  was 
a l t e r e d  a s  c o n s t r a i n t s  were e n c o u n t e r e d .  T e c h n i c i a n s 1  work 
s c h e d u l e s  were t i g h t  and  t h e i r  time l i m i t e d .  T h e r e f o r e ,  i n - d e p t h  
i n v e s t i g a t i o n s  i n t o  t h e  q u a l i t y  and  q u a n t i t y  o f  a v a i l a b l e  f o r a g e  
r e s o u r c e s  u t i l i z e d  and  a n i m a l  b e h a v i o r  were n o t  p o s s i b l e .  
R a t h e r ,  t h e  e f f o r t  was l i m i t e d  t o  r e c o r d i n g  k i n d s  o f  f o r a g e  
g r a z e d  a n d  g e n e r a l  f l o c k  l o c a t i o n s .  Emphasis was p l a c e d  on 
l i v e s t o c k  o p e r a t i o n s  and  management d e c i s i o n s .  The l e n g t h  of 
time a v a i l a b l e  t o  c o n d u c t  t h e  s t u d y  d i d  n o t  p e r m i t  t h e  c o l l e c t i o n  
o f  d a t a  w i t h  s e a s o n a l  o v e r l a p s .  E s t i m a t e s  had t o  be made t o  
p r o j e c t  p r o d u c t i o n  c y c l e s  o v e r  a  c a l e n d a r  y e a r .  

Moroccan c o u n t e r p a r t s  p roved  i n v a l u a b l e  i n  t h e  i n i t i a t i o n  o f  
s t u d i e s  and  i n  p r o v i d i n g  i n s i g h t s .  However, c o u n t e r p a r t s  r a r e l y  
accompanied t e c h n i c i a n s  on r o u t i n e  p r o d u c e r  v i s i t s  ( a n  e x c e p t i o n  
was i n  Beni  M e l l a l  where t h e  Moroccan t e c h n i c i a n s  a c t u a l l y  
conduc ted  t h e  s t u d y ) .  I n c r e a s e d  c o u n t e r p a r t  p a r t i c i p a t i o n  
undoub ted ly  would have enhanced  i n f o r m a t i o n  exchange  and  t h e  
e f f e c t i v e n e s s  o f  t h e  d a t a  c o l l e c t i o n .  

Though t h e s e  c o n s t r a i n t s  a r e  acknowledged ,  t h e  s t u d y  d i d  
a c h i e v e  i t s  g o a l  o f  p r o v i d i n g  a  documented background 
u n d e r s t a n d i n g  of Moroccan l i v e s t o c k  p r o d u c t i o n  s y s t e m s .  
R e s o u r c e s  a l l o c a t e d  t o  improve t h e  l i v e s t o c k  s e c t o r  can  now be 
more e a s i l y  d i r e c t e d  t o w a r d s  a d d r e s s i n g  c r i t i c a l  p rob l ems  t h a t  
w i l l  be a p p r o p r i a t e  w i t h i n  a  p r o d u c e r  s o p e r a t i o n .  

C o o p e r a t i o n  f rom p r o d u c e r s  i n v o l v e d  was good. Working 
w i t h i n  t h e  p r o d u c e r s 1  s y s t e m s  t o  f o l l o w  t h e  a n i m a l s 1  p r o g r e s s  d i d  
have i t s  d rawbacks ,  b u t  t h e  b e n e f i t s  o f  t h e  e f f o r t  ou twe ighed  t h e  
n e g a t i v e  a s p e c t s  because  i t  p r o v i d e d  a  c l e a r e r  u n d e r s t a n d i n g  o f  
p r o d u c e r s t  a t t i t u d e s  a n d  o p e r a t i o n s .  F r u s t r a t i o n s  d i d  o c c u r .  
For  example ,  t a g g e d  a n i m a l s  t h a t  were p a r t  o f  t h e  sample  
o c c a s i o n a l l y  d i s a p p e a r e d ,  o n l y  t o  r e a p p e a r  i n  t h e  n e x t  p e r i o d  
w i t h o u t  e x p l a n a t i o n .  

P r o d u c e r s  s e t  a s i d e  time f rom t h e i r  s c h e d u l e s  t o  d e s c r i b e  
t h e i r  s y s t e m s  a n d  answer  q u e s t i o n s .  Most p r o d u c e r s  a i d e d  i n  
m o n i t o r i n g  t h e i r  a n i m a l s  a n d  e x p r e s s e d  a n  i n t e r e s t  i n  w e i g h t  
f l u c t u a t i o n s ,  h a v i n g  r e c e i v e d  c o p i e s  o f  upda t ed  a n i m a l  r e c o r d s  
d u r i n g  e a c h  v i s i t .  T e c h n i c i a n s 1  a d v i c e  and  a s s i s t a n c e  was s o u g h t  
t o  overcome c u r r e n t  p rob l ems  from time t o  time. F i e l d  d a y s  on 
h e r d  pe r fo rmance  by TDY s p e c i a l i s t ,  Dr. J a c k  R u t t l e ,  were w e l l  
r e c e i v e d  by p r o d u c e r s .  I n  a d d i t i o n ,  t h e y  p a r t i c i p a t e d  i n  ram 
e x a m i n a t i o n s  a n d  exchanged  v i ews  on a n i m a l  pe r fo rmance  a n d  c a r e .  
The g r a d i n g  of wool g e n e r a t e d  less p r o d u c e r  i n t e r e s t  i n  some 
c a s e s ,  though  t h e y  r e a d i l y  conceded  t h a t  kemp and  h a i r  was a  
n e g a t i v e  f a c t o r  e f f e c t i n g  wool m a r k e t i n g .  N e v e r t h e l e s s ,  t h e  
o v e r a l l  p e r c e p t i o n  o f  p r o d u c e r s t  a t t i t u d e s .  by P r o j e c t  s t a f f  i s  
c o n c e r n  a b o u t  l i v e s t o c k  p r o d u c t i o n  prob lems  and  g e n u i n e  i n t e r e s t  
i n  methods t o  overcome them. However, t h e  f i n a l  a c c e p t a n c e  o f  
new methods o r  s u g g e s t i o n s  t h a t  t h e y  i n v e s t  t h e i r  own c a p i t a l ,  i s  
g e n e r a l l y  t empered  w i t h  c a u t i o n  on t h e  p a r t  o f  t h e  p r o d u c e r s .  

A t  t h e  i n c e p t i o n  o f  t h e  s t u d y ,  one o b j e c t i v e  was n o t  o n l y  t o  
d e t e r m i n e  t h e  v e g e t a t i o n  t y p e s  g r a z e d  by a  f l o c k ,  b u t  t h e  



q u a n t i t y  a n d  n u t r i t i o n a l  v a l u e  o f  t h e  f o r a g e  a v a i l a b l e  a s  well. 
Measures  o f  f o r a g e  q u a l i t y  a n d  q u a n t i t y  c o u l d  p r o v i d e  a  r e f e r e n c e  
f o r  e x p l a i n i n g  why w e i g h t  f l u c t u a t i o n s  o c c u r r e d .  I n i t i a l l y ,  
p l o t s  were c l i p p e d  a n d  f o d d e r  s h r u b  p r e s e n c e  e s t i m a t e d  t o  
q u a n t i f y  t h e  amount  o f  f o r a g e  a v a i l a b l e  t o  h e r d s .  Because o f  
time a n d  o t h e r  c o n s t r a i n t s ,  b o t h  q u a l i t y  a n d  q u a n t i t y  
measurements  were dropped  from t h e  s t u d y  s h o r t l y  a f t e r  i t s  
i n c e p t i o n .  For  t h e  same r e a s o n s ,  s t u d i e s  i n  a n i m a l  b e h a v i o r  
p e r t a i n i n g  t o  d i e t  s e l e c t i o n  a n d  a n i m a l  a c t i v i t y  were a l s o  
e l i m i n a t e d  from t h e  s t u d y .  F a c i l i t i e s  were n o t  r e a d i l y  a v a i l a b l e  
t o  a n a l y z e  f o r a g e  q u a l i t y ,  t h e r e f o r e ,  d a t a  a n a l y s i s  a n d  
i n t e r p r e t a t i o n  c e n t e r e d  on f o r a g e  q u a n t i t y  e s t i m a t e s  a n d  e x i s t i n g  
f o r a g e  q u a l i t y  i n f o r m a t i o n .  

I t  became a p p a r e n t  e a r l y  i n  t h e  s t u d i e s  t h a t  no e x c e s s  
f o r a g e  was a v a i l a b l e  ( c o n t i n u o u s  g r a z i n g  o f t e n  m a i n t a i n e d  
v e g e t a t i o n  h e i g h t  below a  l e v e l  a t  which i t  c o u l d  be c l i p p e d ) .  
Diet s e l e c t i o n  was based  on p a l a t a b l e  p l a n t s  p r e s e n t ,  a n d  
b e h a v i o r  was d i c t a t e d  by t h e  h e r d e r ,  e x c e p t  d u r i n g  p e r i o d s  o f  
h i g h  t e m p e r a t u r e  when a n i m a l s  would c e a s e  s e a r c h i n g  f o r  f o r a g e .  

F u r t h e r  i n f o r m a t i o n  t h a t  migh t  have been  g a t h e r e d  t h r o u g h  
t h e  c o n t i n u a t i o n  o f  t h e s e  s t u d i e s  d i d  n o t  w a r r a n t  t h e  time 
r e q u i r e d  t o  c o l l e c t  t h e  d a t a .  P r imary  i n v e s t i g a t i o n s  d i d  
q u a n t i f y  t h e  e x t r e m e  c o n d i t i o n s  unde r  which  l i v e s t o c k  a r e  
p r o d u c e d ,  and  e n a b l e d  t e c h n i c i a n s  t o  examine t h e  a r e a s  g r a z e d .  
They were a b l e  t o  o b s e r v e  methods and  d a i l y  p r o c e d u r e s  i n  h e r d i n g  
t h e  f l o c k s .  

Dur ing  t h e  f a l l  o f  1985, p r o d u c e r s  i n v o l v e d  i n  t h e  P r o d u c e r  
S t u d y  had t h e i r  s h e e p  v a c c i n a t e d  a g a i n s t  r e s p i r a t o r y  a n d  
g a s t r o i n t e s t i n a l  d i s e a s e s ,  s m a l l p o x  a n d  e n t e r o t o x e m i a ,  a n d  
t r e a t e d  f o r  p a r a s i t e s  by t h e  p r o j e c t .  T h i s  a c t i v i t y  was a  
d e m o n s t r a t i o n  o f  recommended h e a l t h  c a r e  p r a c t i c e s  and  a  d i s p l a y  
o f  a p p r e c i a t i o n  f o r  t h e  p r o d u c e r s 1  c o n t i n u e d  c o o p e r a t i o n .  A s  
a n i m a l s  were t r e a t e d ,  t h e i r  s e x  a n d  a g e  were d e t e r m i n e d  and  
r e c o r d e d .  Sex a n d  a g e  r a t i o s  were l a t e r  e s t a b l i s h e d  f o r  e a c h  
h e r d .  The o p p o r t u n i t y  was a l s o  u t i l i z e d  t o  i n q u i r e  f u r t h e r  a b o u t  
p r o d u c e r  a t t i t u d e s  t o w a r d s  a n i m a l  h e a l t h  c a r e  a n d  p r e v e n t i v e  
h e a l t h  p rograms  p r a c t i c e d .  

A subsample  o f  twen ty  ewe/lamb p a i r s  was chosen  f rom e a c h  
p r o d u c e r l s  h e r d ,  i d e n t i f i e d  w i t h  e a r  t a g s  and  m o n i t o r e d  
t h r o u g h o u t  t h e  s t u d y .  Lambs were m o n i t o r e d  t o  e s t a b l i s h  g rowth  
r a t e s  a n d  m a r k e t i n g  t a c t i c s .  Ewes were m o n i t o r e d  f o r  w e i g h t  
f l u c t u a t i o n s  t h r o u g h o u t  t h e i r  r e p r o d u c t i v e  c y c l e s  a n d  f o r  l ambing  
f r e q u e n c y  d u r i n g  t h e  s t u d y .  Lambs bo rn  t o  ewes i n  t h e  subsample  
had t h e i r  b i r t h  d a t e s  r e c o r d e d ,  were weighed  a n d  e a r  t a g g e d ,  a n d  
i n c l u d e d  i n  t h e  subsample .  B r e e d i n g  d a t e s  were f i x e d  by c o u n t i n g  
back  f rom p a r t u r i t i o n  d a t e s .  An e f f o r t  was made t o  i n c l u d e  lamb 
numbers t h a t  r e f l e c t e d  s e x  a n d  a g e  p r o p o r t i o n s  i n  t h e  h e r d .  
P r o d u c e r s  h e l p e d  s e l e c t  t h e  ewe/lamb p a i r s .  The sample  was 
p r o b a b l y  b i a s e d  t o w a r d s  h i g h e r  p r o d u c i n g  a n i m a l s  a s  a  r e s u l t .  
One p r o d u c e r l s  h e r d  c o n t a i n e d  less  t h a n  t h e  d e s i r e d  twen ty  
ewe/lamb p a i r s  s o  t h e  e n t i r e  h e r d  was m o n i t o r e d .  Ewes a n d  lambs 
were weighed e v e r y  t w e n t y - e i g h t  d a y s .  P r o d u c e r s  c o r r a l  t h e i r  
s h e e p  and  g o a t s  a t  n i g h t  w i t h o u t  f o o d  o r  w a t e r .  T h i s  management 
p r a c t i c e  s e r v e d  a s  a  s h r i n k  p e r i o d  p r i o r  t o  w e i g h t  c o l l e c t i o n s .  

Wool q u a l i t y  and  kemp p r e s e n c e  were e v a l u a t e d  f o r  ewes a n d  
lambs i n  t h e  s u b s a m p l e s ,  a n d  f o r  b r e e d i n g  rams by Dr. R u t t l e  a s  
p a r t  o f  a n  a n i m a l  per formance  f i e l d  day.  Data f rom t h e s e  a n i m a l s  



was used  t o  i n d i c a t e  f l e e c e  q u a l i t y  i n  t h e  p r o d u c e r s 1  h e r d s .  Dr. 
R u t t l e  checked  rams f o r  e p i d i d y m i t i s  and  c o l l e c t e d  and  e v a l u a t e d  
semen samples  t o  i d e n t i f y  ram f e r t i l i t y  p rob lems .  Ewes i n  t h e  
subsample  were a l s o  examined f o r  udde r  deve lopment  a n d  f e r t i l i t y  
p rob lems .  S i n c e  p r e s e n c e  o f  a  lamb was c r i t e r i a  f o r  s e l e c t i o n  
i n t o  t h e  subsample ,  d e t e c t i o n  o f  i n f e r t i l i t y  i n  t h e  ewes was n o t  
e x p e c t e d  a n d  none was found .  Al though  h e r d  s t r u c t u r e  i n f o r m a t i o n  
was r e c o r d e d ,  no ewes were examined f o r  f e r t i l i t y  o u t s i d e  t h e  
s t u d y  subsamples .  An i n d i c a t i o n  o f  ewe f e r t i l i t y  was g i v e n  i n  
a n o t h e r  program where f e r t i l i t y  was i n c l u d e d  a s  a  c r i t e r i a  f o r  
s e l e c t i o n  i n t o  a  b r e e d i n g  h e r d .  

The P roduce r  S tudy  met w i t h  v a r i o u s  l eve l s  o f  s u c c e s s  a t  t h e  
d i f f e r e n t  p r o j e c t  s i t e s .  P r o d u c t i o n  l e v e l s  and  o p e r a t i o n  
management i n f o r m a t i o n  g a t h e r e d  f o r  t h e  Middle  A t l a s  a n d  t h e  
Moulouya P l a i n  (Azrou and  M i d e l t )  was good, a n d  p r o v i d e d  i n s i g h t s  
i n t o  l i m i t a t i o n s  a n d  p o t e n t i a l  o f  l i v e s t o c k  p r o d u c t i o n  t h e r e .  No 
a t t e m p t  was made t o  examine c u r r e n t  p r a c t i c e s  i n  Oujda.  However, 
i n  Oujda ,  a  complementary s t u d y  t o  d e t e r m i n e  a  p o s s i b l e  method t o  
c o n t r o l  i n d i s c r i m i n a t e  b r e e d i n g ,  a n d  a n  e x t e n s i o n  program t o  
improve h e r d  pe r fo rmance  t h r o u g h  s e l e c t i o n ,  were c a r r i e d  o u t  w i t h  
p r o j e c t  g u i d a n c e  a n d  a s s i s t a n c e .  A t  Beni  M e l l a l ,  t h e  e f f o r t s  t o  
i n v e s t i g a t e  p r o d u c t i o n  s y s t e m s  p roduced  mixed r e s u l t s .  A summary 
o f  p r o d u c e r s '  management d e c i s i o n s  a n d  o p e r a t i o n s  was w r i t t e n ,  
b u t  i n i t i a l  d a t a  on h e r d  pe r fo rmance  was l i m i t e d .  S i n c e  h i s  
r e t u r n  f rom s h o r t  c o u r s e  t r a i n i n g  i n  t h e  Un i t ed  S t a t e s  i n  August  
1985, Mohamed D r i o u i c h  ( I n g e n i e u r  d '  A p p l i c a t i o n  i n  Beni  M e l l a l )  , 
c o l l e c t e d  r e l i a b l e  p r o d u c t i o n  d a t a .  U n f o r t u n a t e l y ,  t h e  a v a i l a b l e  
time r e m a i n i n g  i n  t h e  P r o d u c e r  S tudy  was t o o  s h o r t  t o  a l l o w  
comple t e  d a t a  c o l l e c t i o n ,  t h u s  l i m i t e d  c o n c l u s i o n s  have been 
drawn from i t .  

P r o d u c e r s  p a r t i c i p a t i n g  i n  t h e  P roduce r  S tudy  were n o t  
randomly s e l e c t e d ,  b u t  were chosen  t o  r e p r e s e n t  v a r i o u s  s egmen t s  
o f  t h e  l i v e s t o c k  p r o d u c e r  community. P roduce r  w i l l i n g n e s s  t o  
c o o p e r a t e  d u r i n g  i n i t i a l  v i s i t s  was a l s o  a  major  f a c t o r  i n  f i n a l  
s e l e c t i o n .  To f a c i l i t a t e  d a t a  c o l l e c t i o n  a n d  comple t e  t h e  s t u d y  
g o a l s ,  i t  was more i m p o r t a n t  t o  have w i l l i n g  p a r t i c i p a n t s  t h a n  a  
s t a t i s t i c a l l y  v a l i d  sample .  When p o s s i b l e ,  t h e  P r o j e c t  s t a f f  
a t t e m p t e d  t o  se lec t  p r o d u c e r s  who were a l s o  i n v o l v e d  w i t h  t h e  
P r o j e c t  A g r o - P a s t o r a l  Sys t ems  S t u d y .  

The r e s u l t s  o f  t h e  s t u d y  a r e  p r e s e n t e d  below. The r e s u l t s  
a r e  s e g r e g a t e d  a c c o r d i n g  t o  p r o j e c t  s i t e s  t o  i l l u s t r a t e  
d i f f e r e n c e s  i n  l i v e s t o c k  p r o d u c t i o n  t h a t  migh t  o c c u r  a c r o s s  
Morocco. A g e n e r a l  d e s c r i p t i o n  o f  t h e  s e l e c t e d  sample  i s  g i v e n  
p r i o r  t o  r e s u l t s  f o r  e a c h  s t u d y  s i t e .  If major  d i f f e r e n c e s  
o c c u r r e d  among p r o d u c e r s  w i t h i n  a  s i t e ,  t h e s e  d i f f e r e n c e s  a r e  
n o t e d .  Given  t h e  method of sample  s e l e c t i o n  a n d  t h e  l i m i t e d  
sample  s i z e ,  t h e  r e s u l t s  a r e  n o t  s t a t i s t i c a l l y  v a l i d ,  b u t  t h e y  do  
s e r v e  a s  i n d i c a t o r s  o f  s h e e p  p r o d u c t i o n  a n d  a s s o c i a t e d  p rob lems  
i n  a r e a s  s u r r o u n d i n g  p r o j e c t  s i tes .  



CURRENT LIVESTOCK MANAGEMENT PRACTICES: MIDELT 

C u r r e n t  L i v e s t o c k  P r o d u c t i o n  

F i v e  p r o d u c e r s  p a r t i c i p a t e d  i n  t h e  s t u d y  a t  M i d e l t .  
C a t e g o r i z e d  by r e l a t i v e  w e a l t h ,  f o u r  were c o n s i d e r e d  t o  be i n  t h e  
middle  income c a t e g o r y  a n d  one was c o n s i d e r e d  t o  be i n  t h e  low 
income c a t e g o r y  f o r  l i v e s t o c k  p r o d u c e r s  i n  t h e  r e g i o n .  A l l  have 
a c c e s s  t o  communal l a n d .  Two of t h e  f o u r  midd le  income p r o d u c e r s  
were a l s o  p e r m i t t e d  t o  g r a z e  a t  least  a p o r t i o n  o f  t h e i r  f l o c k s  
f o r  p a r t  o f  t h e  y e a r  on P l a i n e  de L I A a r i d  P e r i m e t e r .  The f o u r  
middle  income p r o d u c e r s  owned, o r  had a c c e s s  t o  c r o p l a n d ,  a n d  
u t i l i z e d  c r o p  r e s i d u e s  a s  a  f o r a g e  s o u r c e .  P r o d u c e r  l a n d  
h o l d i n g s  r anged  i n  s i z e  f rom 1 0  t o  25 h e c t a r e s .  Crops  v a r i e d  
between p r o d u c e r s ,  b u t  a l l  produced  wheat  a n d  b a r l e y .  B a r l e y  was 
grown a l m o s t  e x c l u s i v e l y  f o r  l i v e s t o c k  consumpt ion .  The low 
income p r o d u c e r  d i d  n o t  have a c c e s s  t o  c r o p  r e s i d u e s  a n d  i n  
g e n e r a l ,  had l i m i t e d  r e s o u r c e s  f o r  l i v e s t o c k  p r o d u c t i o n .  F l o c k  
numbers r e f l e c t e d  t h e  two g r o u p s 1  r e s o u r c e  b a s e s .  The middle  
income p r o d u c e r s  owned between two and  t h r e e  hundred s h e e p ,  a n d  
t h e  low income p r o d u c e r  had l e s s  t h a n  twenty .  R e s u l t s  w i l l  be  
p r e s e n t e d  s e p a r a t e l y  f o r  t h e  two income l e v e l s .  

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

Sheep compr i se  t h e  b u l k  o f  l i v e s t o c k  owned i n  t h e  M i d e l t  
area ( F i g u r e s  2.1 a n d  2 . 2 ) .  G o a t s ,  e q u i n e s ,  and  c a t t l e  a r e  a l s o  
p r e s e n t ,  b u t  i n  much r e d u c e d  numbers.  The low income p r o d u c e r  
had r o u g h l y  a s  many g o a t s  a s  sheep .  

SHEEP COATS CATTLE EQUINES 

law mrr)**U OFFSPRING 

F i g u r e  2 .1 .  L i v e s t o c k  s p e c i e s ,  c l a s s ,  a n d  number owned by t h e  
low income p r o d u c e r  i n  t h e  M i d e l t  a r e a  sample .  
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a MALE F E W  OFFSPRING 

F i g u r e  2 .2 .  L i v e s t o c k  s p e c i e s ,  c l a s s ,  and  a v e r a g e  numbers owned 
by t h e  midd le  income p r o d u c e r s  i n  t h e  M i d e l t  a r e a  sample .  

Low numbers o f  t h r e e  y e a r  o l d  ewes p r e s e n t  i n  s h e e p  f l o c k s  
i n  M i d e l t  ( F i g u r e s  2 . 3  and  2 .4)  may be a t t r i b u t e d  t o  t h e  r e c e n t  
d r o u g h t .  A c o m b i n a t i o n  o f  low and  middle  income p r o d u c e r s '  h e r d s  
p r o v i d e d  a  ram t o  ewe r a t i o  a v e r a g i n g  a p p r o x i m a t e l y  1  :21.  Rams 
remain  w i t h  t h e  ewes t h r o u g h o u t  t h e  y e a r .  One p r o d u c e r ,  however ,  
owned 28  y e a r l i n g  rams t h a t  were t o  be marke ted  and  t h e s e  were 
k e p t  s e p a r a t e l y  f rom t h e  ewes. These s p e c u l a t i o n  rams were 
i n c l u d e d  i n  t h e  d e t e r m i n a t i o n  of  ram a g e  d i s t r i b u t i o n ,  b u t  n o t  t o  
c a l c u l a t e  t h e  ram t o  ewe r a t i o .  

U M B S  ONE TWO THREE FOUR F l M  > FIVE 

YEARS OF AGE ao M- m FEMALES 

F i g u r e  2 .3 .  Age and  s e x  d i s t r i b u t i o n  o f  s h e e p  owned by t h e  low 
income p r o d u c e r  i n  t h e  M i d e l t  a r e a  sample .  
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F i g u r e  2.4.  Average a g e  and  s e x  d i s t r i b u t i o n  o f  s h e e p  owned by 
t h e  middle  income p r o d u c e r s  i n  t h e  M i d e l t  a r e a  sample .  

The a v e r a g e  w e i g h t  f o r  rams t h r o u g h o u t  t h e  y e a r  i n  t h e  
M i d e l t  a r e a  was 33.6 kg ,  t h e  a v e r a g e  w e i g h t  f o r  ewes t h r o u g h o u t  
t h e  y e a r  was 28.8 kg ,  and  t h e  a v e r a g e  w e i g h t s  f o r  ram lambs and  
ewe lambs a t  n i n e  months o f  a g e  were 26.7 and  21 .0  kg ,  
r e s p e c t i v e l y .  

F lock  Movement and  Management 

I n  Morocco, s h e e p  and  g o a t s  a r e  g e n e r a l l y  c o r r a l l e d  a t  
n i g h t .  When a n i m a l s  a r e  l o c a t e d  n e a r  t h e  p r o d u c e r ' s  d w e l l i n g ,  
t h e  c o r r a l  is  g e n e r a l l y  a n  e n c l o s e d  room. P r e d a t i o n  is  
c o n s i d e r e d  a  p o s s i b l e  problem.  One k i d ,  f o r  example ,  was 
r e p o r t e d  l o s t  t o  a  f o x  d u r i n g  t h e  s t u d y .  

A l l  p r o d u c e r s  u sed  communal l a n d ,  k e e p i n g  h e r d s  i n  a r e a s  
domina ted  by s a g e b r u s h  ( A r t e m i s i a  h e r b a - a l b a )  f rom s p r i n g  t o  l a t e  
f a l l ,  and  moving t h e  a n i m a l s  t o  a l p h a - g r a s s  ( S t i p a  t e n a c i s s i m a  ) 
f o r  w i n t e r  f o r a g e .  The low income p r o d u c e r ,  however,  began t o  
g r a z e  a l p h a - g r a s s  sites i n  e a r l y  f a l l .  Access  t o  communal l a n d  
was p o s s i b l e  f o r  a l l  p r o d u c e r s  f rom t h e i r  permanent  d w e l l i n g s .  
I n  a d d i t i o n ,  one  p r o d u c e r  r e n t e d  r i g h t s  t o  a  mounta in  p a s t u r e  
( T a c k s m i e r t ) ,  where he g r a z e d  h i s  f l o c k  f rom l a t e  A p r i l  u n t i l  
J a n u a r y .  G e n e r a l l y ,  a n i m a l s  b e l o n g i n g  t o  t h i s  p r o d u c e r  a r e  moved 
t o  T a c k s m i e r t  because  o f  i t s  a b u n d a n t  e a r l y  s e a s o n  f o r a g e ,  and  
a r e  r e t u r n e d  t o  t h e  a r e a  a r o u n d  h i s  house when f o r a g e  becomes 
s c a r c e  a t  T a c k s m i e r t  and  s e v e r e  w e a t h e r  i m p e r i l s  a n i m a l  h e a l t h .  
A l l  t h e  midd le  income p r o d u c e r s  had a c c e s s  t o  c r o p  r e s i d u e s .  
Excep t  f o r  t h e  p r o d u c e r  whose s h e e p  were moved t o  t h e  mounta in  
meadow, c r o p  r e s i d u e s  were u t i l i z e d  f rom J u n e  t o  August .  F l o c k s  
s p e n t  most o f  t h e  day g r a z i n g  r e s i d u e s ,  and  g r a z e d  n a t i v e  
v e g e t a t i o n  w h i l e  moving between c r o p  r e s i d u e  s i t e s .  

Two p r o d u c e r s  were a l l o w e d  t o  g r a z e  a n i m a l s  on P l a i n e  de 
L' Aar id  P e r i m e t e r  f rom J u n e  t o  December. Both o f  t h e s e  p r o d u c e r s  
t ook  a d v a n t a g e  o f  t h i s  r i g h t ,  e x c e p t  f o r  a  p e r i o d  i n  June  and  



J u l y  when one p r o d u c e r  p u l l e d  h i s  f l o c k  o f f  t h e  p e r i m e t e r  t o  
g r a z e  c r o p  r e s i d u e s .  The o t h e r  p r o d u c e r  m a i n t a i n e d  a  s p l i t  h e r d  
w i t h  one f l o c k  on t h e  p e r i m e t e r  and  t h e  o t h e r  on c r o p  r e s i d u e s .  

The d e g r e e  t o  which f l o c k s  a r e  d i v i d e d  f o r  management 
p u r p o s e s  depends  h e a v i l y  on l a b o r  a v a i l a b i l i t y .  One p r o d u c e r  
combined h i s  f l o c k s  i n  t h e  f a l l  because  of  a  l a b o r  s h o r t a g e  
r e s u l t i n g  from h i s  c h i l d r e n  r e t u r n i n g  t o  s c h o o l .  While rams a r e  
r u n  w i t h  t h e  ewes t h r o u g h o u t  t h e  y e a r ,  most p r o d u c e r s  s e p a r a t e  
l a c t a t i n g  ewes from t h e  h e r d  t o  f a c i l i t a t e  s u p p l e m e n t a l  f e e d i n g  
programs .  A few o f  t h e  p r o d u c e r s  i n c l u d e d  l a t e  g e s t a t i o n  ewes i n  
t h i s  g roup .  O f t e n ,  young ( l e s s  t h a n  one month o l d )  and  weak 
lambs were k e p t  a t  t h e  house  d u r i n g  t h e  day and  r e t u r n e d  t o  t h e  
ewes a t  n i g h t .  The f l o c k  g r a z e d  t o g e t h e r  d u r i n g  t h e  day and  t h e n  
t h e  o l d e r  lambs ( 5  months p l u s )  were penned s e p a r a t e l y  a t  n i g h t .  
The low income p r o d u c e r  s t a t e d  t h a t  t h e  r e a s o n  he d i d  n o t  wean 
h i s  lambs p r i o r  t o  t h e i r  b e i n g  s o l d  was because  he f e l t  t h a t  m i l k  
i s  a  c o n s t a n t  and  f ree  supp lemen t  f o r  lambs ( t h e  l i t e r a t u r e  
i n d i c a t e s  t h a t  t h e  ewe i s  e s s e n t i a l l y  d r y  4  months a f t e r  
p a r t u r i t i o n ,  and  t h e  s t ress  c a u s e d  by t h e  c o n s t a n t  annoyance  o f  
t h e  o l d e r  lambs o f t e n  c a u s e s  ewes t o  f a i l  t o  r e b r e e d ) .  

B a r l e y  was t h e  most common form o f  s u p p l e m e n t a l  f e e d  a n d  was 
u s e d  by a l l  p r o d u c e r s .  R a t e s  r a n g e d  from 0 . 2  t o  0 . 5  k i l o g r a m s  
p e r  a n i m a l  p e r  d a y ,  depend ing  upon f o r a g e  a v a i l a b i l i t y  and  t h e  
p r o d u c e r .  O t h e r  s u p p l e m e n t s  f e d  t o  l i v e s t o c k  i n c l u d e d  c o r n ,  c o r n  
s t o v e r ,  s u g a r  b e e t  p u l p ,  a l f a l f a ,  s t r a w  a n d  C i c a l i m  ( C i c a l i m  i s  a  
commerc i a l l y  a v a i l a b l e  p r o t e i n  s u p p l e m e n t ) .  P r o d u c e r s  f e d  
s u p p l e m e n t s  t o  t h e  e n t i r e  h e r d  b e g i n n i n g  i n  December and  
c o n t i n u e d  u n t i l  f o r a g e  became more r e a d i l y  a v a i l a b l e  i n  t h e  
s p r i n g .  L a c t a t i n g  ewes and  lambs were f e d  s u p p l e m e n t s  e a r l i e r  i n  
t h e  f a l l ,  a s  t h e  d e c l i n e  i n  a v a i l a b l e  f o r a g e  d i c t a t e d .  

N a t a l i t y ,  M o r t a l i t y  and  M a r k e t i n g  

Lambs were bo rn  t h r o u g h o u t  t h e  y e a r ,  b u t  t h e r e  was a  h i g h e r  
i n c i d e n c e  o f  p a r t u r i t i o n  d u r i n g  c e r t a i n  p e r i o d s .  F a l l  ( O c t o b e r  - 
e a r l y  November),  w i n t e r  ( e a r l y  - mid December) ,  and  s p r i n g  (mid 
J a n u a r y  - e a r l y  March) were n o t e d  a s  t h e  most  a c t i v e  l amb ing  
p e r i o d s  d u r i n g  t h e  s t u d y .  A l l  ewes s e l e c t e d  f o r  t h e  s t u d y  
subsample  had lambs a t  t h e  time t h e y  were s e l e c t e d .  I n f o r m a t i o n  
g a t h e r e d  i n  a n o t h e r  s t u d y  ( S e l e c t i o n  and  C l a s s i f i c a t i o n  Program)  
i n d i c a t e d  t h a t  a p p r o x i m a t e l y  f i f t e e n  p e r c e n t  o f  t h e  ewe h e r d  
c o u l d  be e x p e c t e d  t o  have r e p r o d u c t i v e  p rob lems  and  be i n c a p a b l e  
o f  p r o d u c i n g  a  lamb. S i n c e  p r e s e n c e  o f  a  lamb was c r i t e r i a  t o  be 
s e l e c t e d  f o r  t h e  subsample  t h e s e  i n f e r t i l e  a n i m a l s  were n o t  
c a n d i d a t e s  t o  be  i n c l u d e d .  

F i f t y - s e v e n  p e r c e n t  o f  t h e  lambs p r e s e n t  a t  t h e  i n i t i a t i o n  
o f  t h e  s t u d y  were born  i n  t h e  S p r i n g  ' 8 5  p e r i o d .  T h i r t e e n  
p e r c e n t  o f  t h e  lambs were bo rn  i n  t h e  F a l l  ' 8 4  p e r i o d  a n d  t h i r t y  
p e r c e n t  were bo rn  i n  t h e  December ' 8 4  p e r i o d .  N i n e t y - t h r e e  
p e r c e n t  o f  t h e  ewes i n  t h e  subsample  gave  b i r t h  a g a i n  d u r i n g  t h e  
s t u d y .  Four  p e r c e n t  o f  t h e s e  s econd  lambs were bo rn  w i t h i n  e i g h t  
t o  t e n  months a f t e r  t h e  p r e v i o u s  lamb. F i f t y  p e r c e n t  were bo rn  
twe lve  months a f t e r  t h e  i n i t i a l  s t u d y  lamb. T h i r t y - e i g h t  p e r c e n t  
t o  a s  much a s  f o r t y - f i v e  p e r c e n t  were bo rn  f o u r t e e n  t o  s i x t e e n  
months l a t e r ,  a n d  one t o  a  maximum o f  e i g h t  p e r c e n t  ( i f  a l l  ewes 
i n  t h e  subsample  lambed a g a i n )  were bo rn  a t  l e a s t  e i g h t e e n  months 
a f t e r  t h e  f i r s t  lamb. Numbers o f  s econd  lambs born  d u r i n g  t h e  



s p r i n g ,  w i n t e r ,  and  f a l l  p e r i o d s  were i n  s i m i l a r  p e r c e n t a g e s  a s  
t h e  o r i g i n a l  lambs. P e r c e n t a g e s  of ewes, whose o r i g i n a l  lambs 
were bo rn  i n  t h e  s p r i n g ,  w i n t e r ,  and  f a l l  p e r i o d s ,  t h a t  lambed 
a g a i n  w i t h i n  a  twe lve  month p e r i o d  were 46%, 3% and  82% by 
p e r i o d ,  r e s p e c t i v e l y  ( T a b l e  2 . 1 ) .  The d a t a  i n d i c a t e  t h a t  o n l y  
a p p r o x i m a t e l y  h a l f  of t h e  ewes i n  t h e  subsample  ( t h e  p r o d u c t i v e  
g r o u p )  produced  a  lamb on a n  a n n u a l  b a s i s  d u r i n g  t h e  s t u d y .  When 
t h e  e n t i r e  ewe p o p u l a t i o n  i s  c o n s i d e r e d ,  t h e  p e r c e n t a g e  o f  ewes 
p r o d u c i n g  lambs on a n  a n n u a l  b a s i s  was even  lower .  T h i s  low 
p r o d u c t i v i t y  is  a  major  problem f a c i n g  Moroccan l i v e s t o c k  
p r o d u c e r s .  

T a b l e  2 .1 .  -Lambing i n t e r v a l s  and  number o f  lambs b o r n  d u r i n g  
e a c h  i n t e r v a l  i n  t h e  M i d e l t  a r e a  sample .  

LAIIBI1,lG AT COMHEtlCEMENT MONTHS 
OF THE STUDY 1 0  1 2  1 4  1 6  1 8  / TOTALS I ( P A I R S  BY PERIOD OF 

FALL - 8 4  13  P A I R S  ( 1 3 % )  0  ( 0 % )  0  ( 0 % )  6 ( 6 % )  4  ( 4 % )  2  ( 2 % )  1 ( 1%) 
DECEMBER-CS 30  P A I R S  ( 3 0 % )  0  ( 0 % )  1 ( 1%) 0  ( 0 % )  2 2  ( 2 2 % )  2  ( 2 % )  
S P R I N G  - 8 4  5 7  P A I R S  ( 5 7 % )  2  ( 2 % )  1 ( 1%) 44 ( 4 4 % )  8  ( 8 % )  

TOTALS 1 0 0  P A I R S  ( 1 0 0 % )  

EWE LAMBIXG INTERVAL DURING THE STUDY 

( )  P e r c e n t  of t h e  n u m b e r  of Awe-lamb p a i r s  i s  s h o w n  i n  p a r e n t h e s e s .  
T h e  study e n d e d  p r i o r  to t h e s e  l a m b i n g  i n t e r v a l s .  

I 

I n f o r m a t i o n  on e x p e c t e d  a n i m a l  d e a t h  l o s s  p e r c e n t a g e  was 
a c q u i r e d  t h r o u g h  i n t e r v i e w s  w i t h  t h e  p r o d u c e r s .  The midd le  
income p r o d u c e r s  r e p o r t e d  t h a t  a p p r o x i m a t e l y  t h r e e  p e r c e n t  o f  t h e  
b r e e d i n g  h e r d  and  s e v e n  p e r c e n t  o f  t h e  lambs ( l e s s  t h a n  n i n e  
months of  a g e )  d i e d  a n n u a l l y .  The low income p r o d u c e r  s a i d  t h a t  
l o s s e s  v a r i e d  w i t h  t h e  a v a i l a b i l i t y  o f  f o r a g e ,  b u t  t h a t  d e a t h  
l o s s e s  c o u l d  be e x p e c t e d  t o  be a s  h i g h  a s  t h i r t y  p e r c e n t  o f  t h e  
b r e e d i n g  h e r d  and  f i f t y  p e r c e n t  o f  t h e  lambs a n n u a l l y  d u r i n g  a  
h a r s h  y e a r .  I n f e r t i l e  ewes ,  low a n n u a l  l ambing  r a t e s ,  a n d  d e a t h  
l o s s e s  combined t o  p roduce  a  l i m i t e d  lamb c r o p  f o r  t h e  M i d e l t  
r e g i o n .  The lamb c r o p ,  c a l c u l a t e d  a s  t h e  number o f  lambs r a i s e d  
t o  a  m a r k e t a b l e  a g e  a n n u a l l y  d i v i d e d  by t h e  number o f  ewes i n  t h e  
b r e e d i n g  h e r d ,  was d e t e r m i n e d  t o  be 42% f o r  t h e  midd le  income 
p r o d u c e r s  a n d  35% f o r  t h e  low income p r o d u c e r  i n  t h e  M i d e l t  
sample .  

The m a j o r i t y  of  t h e  midd le  income p r o d u c e r s f  lambs t h a t  were 
s o l d  f rom t h e  subsample  were born  d u r i n g  t h e  Winter  ' 8 4  a n d  
S p r i n g  ' 8 5  p e r i o d s ,  and  s o l d  d u r i n g  J u l y  a n d  Augus t ,  1985.  T h a t  
p e r i o d  c o r r e s p o n d e d  t o  Aid E l  Kbi r  when p r i c e s  g e n e r a l l y  r i se .  
One p r o d u c e r  s o l d  5  one y e a r  o l d  rams p e r  week be tween  l a t e  June  
and  l a t e  August t o  b e n e f i t  f rom t h e  p r i c e  i n c r e a s e .  S m a l l e r  
numbers of  a n i m a l s  were s o l d  t h r o u g h o u t  t h e  r e m a i n d e r  of  t h e  
y e a r ,  a s  income was r e q u i r e d .  A s  a  r e s u l t  o f  h i g h  lamb d e a t h  
l o s s  ( T a b l e  2 . 2 ) ,  and  t h e  need  t o  r e p l a c e  l o s t  ewes t o  m a i n t a i n  
h e r d  s i z e ,  t h e  low income p r o d u c e r  d i d  n o t  s e l l  o r  s l a u g h t e r  any  
a n i m a l s  d u r i n g  t h e  p e r i o d  i n  which t h e  s t u d y  was c o n d u c t e d .  



T a b l e  2 .2 .  D i s t r i b u t i o n  o f  s a l e s ,  s l a u g h t e r s  and  d e a t h s  o f  lambs 
and  ewes i n  t h e  M i d e l t  a r e a  s ample .  [Numbers o f  a n i m a l s  a r e  
shown by d a t a  c o l l e c t i o n  p e r i o d s  (28-day i n t e r v a l s ) .  The s t u d y  
began A p r i l  4 ,  1985 and  ended  March 6 ,  1986.1 

H e a l t h  Care  

Dur ing  t h e  s t u d y ,  p r o d u c e r s  r e l i e d  h e a v i l y  on t h e  h e a l t h  
c a r e  p r o v i d e d  by t h e  P r o j e c t .  I t  i s  n o t  known what  p r a c t i c e s  
would have been f o l l o w e d  i f  t h e  P r o j e c t  program had n o t  been  
a v a i l a b l e .  T r e a t m e n t  d a t e s ,  t r e a t m e n t s ,  and  d o s a g e s  p r o v i d e d  t h e  
p r o d u c e r s 1  s h e e p  a n d  g o a t s  were: 

September  1985 Valbazen ( 2 . 5  ml/kg of bodywe igh t )  
Oc tobe r  1985  E n t e r o v a c  ( a d u l t s  a n d  o l d e r  lambs - 2 m l ;  less 

t h a n  3  months - 1 m l )  
November 1985 Ovipox ( 0 . 5  m l  t o  a n i m a l s  o v e r  3  months)  
F e b r u a r y  1986 Valbazen  ( 2 . 5  rnl/kg of  bodywe igh t )  

Sheep  t h a t  were moved o n t o  P l a i n e  d e  l l A a r i d  P e r i m e t e r  r e c e i v e d  
E n t e r o v a c  i n  J u n e  1985. T h i s  t r e a t m e n t  is  r e q u i r e d  f o r  a l l  
a n i m a l s  t h a t  u s e  t h e  p e r i m e t e r  and  i s  p r o v i d e d  a t  no c o s t  t o  t h e  
p r o d u c e r .  Two o f  t h e  midd le  income p r o d u c e r s  p r o v i d e d  o t h e r  
t r e a t m e n t s  a t  t h e i r  own e x p e n s e .  One p r o d u c e r  a d m i n i s t e r e d  
P a n i c u r  t o  h i s  s h e e p  f o r  what  he d e s c r i b e d  a s  s tomach  p rob lems  i n  
Augus t ,  and  t h e  o t h e r  p r o d u c e r  t r e a t e d  h i s  a n i m a l s  w i t h  Coglovax 
8 i n  J u n e  and  w i t h  Ranide  i n  August .  The low income p r o d u c e r  
t r e a t e d  h i s  lambs a n d  k i d s  t w i c e  i n  J a n u a r y  w i t h  E n t e r o v a c  a n d  
Combio t ic  D t o  t r e a t  d i a r r h e a .  Dea th  l o s s e s  were h i g h  due t o  
t h i s  i l l n e s s .  A l i s t  o f  m e d i c i n e s  a n d  t h e i r  u s e s  is  shown i n  
T a b l e  2 .3 .  
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Tab le  2.3.  Med ic ines  a d m i n i s t e r e d  t o  s h e e p  and  g o a t s  owned by 
p r o d u c e r s  i n  t h e  P roduce r  S tudy .  

TREAMENT TREATMENT PRRVEIJTIVE 
NAME FOR MEANS /CURATIVE 

ANTELVETE Lung P a r a s i t e s  Oral  C 
COGLOVAX 8 Enterotoxernia  I n j e c t i o n  P 
COMBIOTIC D A n t i b i o t i c  I n j e c t i o n  C 
ENTEROVAC Enterotoxemia  I n j e c t i o n  P 
ENTEROVAL Enterotoxemia  I n j e c t i o n  P 
EXHELM I1 I n t e r n a l  P a r a s i t e s  Ora 1 C 
NATELVELE En t e r o t o x i m i a  I n j e c t i o n  P 
HULTIVAC Enterotoxemia  I n j e c t i o n  P 
OVIPOX Snta 1 1 pox I n j e c t i o n  P 
PANICUR G a s t r o i n t e s t i n a l / R e s p .  P a r a s i t e s  Ora l  C 
RAN I DE I n t e r n a l  P a r a s i t e s  Oral  C 
RAN I ZOLE I n t e r n a l  P a r a s i t e s  Ora l  C 
VALBAZEN I n t e r n a l  P a r a s i t e .  Oral  C 

R a m  F e r t i l i t y  

Dur ing  t h e  c o u r s e  o f  t h e  s t u d y  i n  t h e  M i d e l t  r e g i o n ,  
n i n e t e e n  rams were checked  f o r  f e r t i l i t y  problems.  Three  of  t h e  
n i n e t e e n  rams ( 1 5 . 8 % )  were s t e r i l e .  Two o f  t h e s e  (10.5% o f  t h e  
rams examined)  had e p i d i d y m i t i s .  F i v e  o t h e r  rams (26.3%) were 
c o n s i d e r e d  t o  be o f  m a r g i n a l  f e r t i l i t y  w i t h  low sperm m o t i l i t y  
( 5 0  - 75% m o t i l i t y )  and  s low movement a n d / o r  poor  sperm 
c o n c e n t r a t i o n .  E l e v e n  (57 .9%)  o f  t h e  rams checked  were sound 
w i t h  m o t i l i t y  a t  80 t o  90 p e r c e n t ,  and  w i t h  good movement and  
sperm c o n c e n t r a t i o n .  

Replacement  and  C u l l  Animals  

Three  o f  t h e  f i v e  p r o d u c e r s  i n  t h e  s t u d y  s e l e c t e d  young 
f e m a l e  lambs a s  r e p l a c e m e n t  ewes b a s e d  p r i m a r i l y  on t h e  c r i t e r i a  
o f  s u r v i v a b i l i t y .  The o t h e r  two i n d i c a t e d  t h a t  o v e r a l l  
a p p e a r a n c e  i n f l u e n c e d  t h e i r  c h o i c e  w i t h  weak lambs b e i n g  
e l i m i n a t e d .  One p r o d u c e r  s a i d  t h i c k n e s s  of  t a i l  and  amount o f  
meat  on t h e  backbone ,  s i g n s  o f  a  h e a l t h y  a n i m a l ,  were t h e  
c r i t e r i a  he u sed .  A s  a  r e s u l t  o f  t h e s e  s e l e c t i o n  c r i t e r i a ,  and  a  
d e s i r e  t o  i n c r e a s e  he rd  s i z e ,  most  f ema le  lambs were k e p t  and  
p l a c e d  i n  t h e  b r e e d i n g  h e r d .  

Age a p p e a r e d  t o  be t h e  c h i e f  c r i t e r i a  f o r  c u l l i n g  a n i m a l s .  
Weak a n i m a l s  may f i r s t  be g i v e n  supp lemen t s  t o  improve t h e i r  
v i g o r ,  and  i f  improvement d o e s  n o t  o c c u r ,  t h e y  a r e  s o l d .  One 
p r o d u c e r  l i s t e d  h i s  c r i t e r i a  f o r  c u l l i n g  a n i m a l s  a s  a g e ,  lamb 
p r o d u c t i o n ,  h e a l t h ,  a p p e a r a n c e ,  c o n d i t i o n  o f  t e e t h ,  and  e a t i n g  
h a b i t s .  C u l l e d  a n i m a l s  a r e  u s u a l l y  s o l d  a t  t h e  l o c a l  souk 
( m a r k e t ) .  Few i f  a n y  p r o d u c e r s  weigh a n i m a l s  o r  keep  w r i t t e n  
r e c o r d s .  

Weight Ga ins  f o r  Ewes and  Lambs 

Ewes showed a  t endency  t o  g a i n  w e i g h t  , d u r i n g  t h e  p e r i o d  from 



A p r i l  t h r o u g h  J u n e  a n d  t o  l o s e  w e i g h t  d u r i n g  t h e  o t h e r  m o n t h s .  
W e i g h t  f l u c t u a t i o n s  r e f l e c t e d  t h e  a v a i l a b i l i t y  of f o r a g e .  
C o n t r a r y  t o  wha t  m i g h t  b e  e x p e c t e d ,  ewes o f t e n  l o s t  w e i g h t  
t h r o u g h o u t  g e s t a t i o n  ( F i g u r e s  2 . 5  a n d  2 . 6 ) .  T h i s  n u t r i t i o n a l  
p r o b l e m  no  d o u b t  a t  l e a s t  p a r t i a l l y  e x p l a i n s  why r e p r o d u c t i v e  
r a t e s  a n d  weaned lamb p r o d u c t i o n  a re  s o  low. I n  a d d i t i o n ,  
i n t e r n a l  p a r a s i t e  l o a d  t e n d s  t o  a m p l i f y  t h e  p r o b l e m .  

SfUW PCRIOD) (26 M Y  INTERVALS) 

F i g u r e  2 . 5 .  Average  d a i l y  w e i g h t  c h a n g e  d u r i n g  t w e l v e ,  28-day 
p e r i o d s  f o r  ewes owned by t h e  low income p r o d u c e r  i n  t h e  M i d e l t  
a r e a  s a m p l e .  

F i g u r e  2 . 6 .  Average  d a i l y  w e i g h t  c h a n g e  d u r i n g  t w e l v e ,  28-day 
p e r i o d s  f o r  ewes owned by t h e  m i d d l e  income p r o d u c e r s  i n  t h e  
M i d e l t  a r e a  s a m p l e .  



Weight c h a n g e s  were s i m i l a r  f o r  b o t h  low a n d  midd le  income 
p r o d u c e r s f  lambs though  lambs b e l o n g i n g  t o  t h e  midd le  income 
p r o d u c e r s  were g e n e r a l l y  l a r g e r .  

The o r i g i n a l  s t u d y  lambs g a i n e d  w e i g h t  f rom t h e  s t u d y  
i n c e p t i o n  u n t i l  J u n e .  Weight g a i n s  s t a b i l i z e d  f rom June  t o  
December, and  t h e n  w e i g h t s  d e c l i n e d  u n t i l  F e b r u a r y  when s l i g h t  
g a i n s  were a g a i n  s e e n .  The low income p r o d u c e r  had a  summer lamb 
which f a i l e d  t o  g a i n  much w e i g h t  a f t e r  t h e  f i r s t  two months ( a  
p o i n t  when t h e  ewe p r o b a b l y  had l i t t l e  if a n y  m i l k )  and  was soon  
s u r p a s s e d  by f a l l  lambs.  N e w  lambs b o r n  t o  t h e  ewes i n c l u d e d  i n  
t h e  subsample  ( f a l l ,  w i n t e r  a n d  s p r i n g  p e r i o d s )  a l l  showed g a i n s  
d u r i n g  t h e  s t u d y  ( F i g u r e s  2.7 a n d  F i g .  2 . 8 ) .  

F i g u r e  2.7.  Average w e i g h t s  o f  lambs owned by t h e  low income 
p r o d u c e r  i n  t h e  M i d e l t  a r e a  sample  (-28-day i n t e r v a l s ;  A p r i l  4 ,  
1985 t h r o u g h  March 6 ,  1 9 8 6 ) .  

F i g u r e  2.8. A v e r a g e ' w e i g h t s  o f  lambs owned by t h e  midd le  income 
p r o d u c e r s  i n  t h e  M i d e l t  a r e a  sample  (-28-day i n t e r v a l s ;  A p r i l  4 ,  
1985  t h r o u g h  March 6 ,  1 9 8 6 ) .  



Wool P r o d u c t i o n  

Sheep were s h o r n  i n  t h e  M i d e l t  r e g i o n  f rom mid May t o  l a t e  
June .  These p e r i o d s  c o r r e s p o n d e d  t o  j u s t  b e f o r e  and  a f t e r  
Ramadan. Average raw f l e e c e  w e i g h t  was a p p r o x i m a t e l y  1 . 5  kg p e r  
ewe and  2 . 5  kg p e r  ram, o r  a b o u t  1 . 6  kg p e r  b r e e d i n g  a n i m a l .  

Only ewe-lamb p a i r s  i n  t h e  subsample  a n d  rams were e v a l u a t e d  
f o r  wool q u a l i t y  and  kemp p r e s e n c e .  S p i n n i n g  c o u n t  wool g r a d e s  
r anged  from 40  t o  56  f o r  t h e  ewes and  lambs ( a  s p i n n i n g  c o u n t  o f  
50 is  c o n s i d e r e d  t h e  lower  l i m i t  o f  t h e  f i n e  w o o l s ) .  E w e s  were 
e v e n l y  s p r e a d  between t h e  40 ,  4 4 ,  50  a n d  5 4  g r a d e s .  The m a j o r i t y  
of lambs and  a l l  o f  t h e  rams f e l l  i n  t h e  40  and  44 g r a d e  r a n g e s .  
Kemp was . p r e s e n t  on 26% o f  t h e  ewes ( T a b l e  2 . 4 ) ,  34% o f  t h e  lambs 
( T a b l e  2 . 5 ) ,  and  36% of t h e  rams ( T a b l e  2 . 6 ) .  No d i f f e r e n c e  i n  
wool q u a l i t y  was o b s e r v e d  between t h e  low and  middle  income 
p r o d u c e r s  s h e e p .  T h e r e f o r e ,  t h e  r e s u l t s  were a g g r e g a t e d  t o  
p r e s e n t  t h e  r e s u l t s .  

T a b l e  2 .4 .  Ewe wool q u a l i t y  a n d  p r e s e n c e  of  kemp i n  t h e  M i d e l t  
a r e a  sample  ( 0  i s  no kemp a n d  ++ i s  a b u n d a n t ) .  

T a b l e  2 .5 .  Lamb wool q u a l i t y  a n d  p r e s e n c e  o f  kemp i n  t h e  M i d e l t  
a r e a  sample  ( 0  i s  no kemp and  ++ is  a b u n d a n t ) .  
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T a b l e  2 .6 .  R a m  wool q u a l i t y  a n d  p r e s e n c e  o f  kemp i n  t h e  M i d e l t  
a r e a  sample  ( 0  i s  no kemp and  ++ is  a b u n d a n t ) .  
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The m a j o r i t y  o f  wool p r o d u c e d  i s  k e p t  f o r  d o m e s t i c  u s e  
( b l a n k e t s ,  s l e e p i n g  p a d s ,  d j e l l a b a s ) .  Only  o n e  p r o d u c e r  
r e g u l a r l y  se l ls  w o o l ,  s e l l i n g  h a l f  a n d  k e e p i n g  h a l f  f o r  d o m e s t i c  
u s e .  Wool s o l d  was m a r k e t e d  a t  l o c a l  s o u k s .  A n o t h e r  p r o d u c e r  
i n d i c a t e d  t h a t  he s o l d  wool when he had e x t r a ,  a n d  f e l t  t h e  
q u a l i t y  was s u f f i c i e n t l y  good t o  draw a  h i g h  p r i c e .  He j u d g e d  
q u a l i t y  by w e i g h t ,  t h e  h e a v i e r  t h e  f l e e c e  t h e  h i g h e r  t h e  p r i c e .  
When wool i s  s o r t e d  i n  t h e  s o u k s  p r i o r  t o  b e i n g  r e s o l d ,  w e i g h t  i s  
o f t e n  u s e d  a s  t h e  c r i t e r i a  f o r  q u a l i t y .  



C U R R E N T  LIVESTOCK MANAGEMENT PRACTICES: AZROU 

C u r r e n t  L i v e s t o c k  P r o d u c t i o n  

T h r e e  p r o d u c e r s  p a r t i c i p a t e d  i n  t h e  P r o d u c e r  S t u d y  a t  
T i m a h d i t e  (Azrou )  . C a t e g o r i z e d  a c c o r d i n g  t o  w e a l t h  a n d  
r e s o u r c e s ,  a l l  t h r e e  p r o d u c e r s  would be c o n s i d e r e d  t o  be  i n  t h e  
midd le  income r a n g e  f o r  t h e  T i m a h d i t e  r e g i o n .  A l l  had a c c e s s  t o  
communal l a n d ,  owned a n d  l e a s e d  c r o p l a n d ,  a n d  u t i l i z e d  c r o p  
r e s i d u e s  a s  a  f o r a g e  s o u r c e .  The s i z e  o f  t h e  l a n d  h o l d i n g s  
r anged  from 20 t o  5 3  ha o f  d r y l a n d ,  and  9  t o  71 ha o f  i r r i g a t e d  
c r o p l a n d .  A l l  p r o d u c e r s  grew whea t  and  b a r l e y .  Areas  p l a n t e d  t o  
whea t  i n  1985 r a n g e d  from 8 t o  1 2  ha.  Land p l a n t e d  t o  b a r l e y  
which was grown p r i m a r i l y  f o r  l i v e s t o c k  consumpt ion  r a n g e d  f rom 
1 0  t o  1 4  ha.  F l o c k s  owned by p r o d u c e r s  i n  t h e  P r o d u c e r  S t u d y  
r anged  i n  s i z e  f rom 215 t o  349 s h e e p  i n  t h e  f a l l  o f  1985.  

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

Sheep  a c c o u n t  f o r  most  o f  t h e  l i v e s t o c k  i n  t h e  T i m a h d i t e  
r e g i o n  ( F i g u r e  2 . 9 ) .  G o a t s ,  e q u i n e s ,  a n d  c a t t l e  a r e  a l s o  owned, 
b u t  i n  c o n s i d e r a b l y  s m a l l e r  numbers .  Numbers o f  a n i m a l s  f o r  e a c h  
a g e  g r o u p  a r e  f a i r l y  c o n s i s t e n t  f o r  b o t h  s e x e s  ( F i g u r e  2 . 1 0 ) .  
A l though ,  by a n i m a l  number c o u n t ,  t h e  ram t o  ewe r a t i o  i s  
a p p r o x i m a t e l y  one t o  t w e n t y - n i n e ,  t h e  p r o d u c e r s  c l a i m  t h a t  d u r i n g  
t h e  b r e e d i n g  s e a s o n  t h e  r a t i o  i s  one  ram f o r  e v e r y  32  t o  40  ewes. 
Rams remain  w i t h  t h e  ewes t h r o u g h o u t  t h e  y e a r .  

r I 

SHEEP COATS C A m X  EQUINES 

rn MALE M I L E  OFFSPRING 

F i g u r e  2 .9 .  L i v e s t o c k  s p e c i e s ,  c l a s s ,  a n d  a v e r a g e  numbers owned 
by t h e  p r o d u c e r s  i n  t h e  T i m a h d i t e  a r e a  sample .  
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F i g u r e  2 .10.  Average a g e  a n d  s e x  d i s t r i b u t i o n  o f  s h e e p  owned by 
t h e  p r o d u c e r s  i n  t h e  T i m a h d i t e  a r e a  s ample .  

The a v e r a g e  w e i g h t  f o r  rams t h r o u g h o u t  t h e  y e a r  i n  t h e  
T i m a h d i t e  r e g i o n  was 34 .7  k g ,  t h e  a v e r a g e  w e i g h t  f o r  ewes was 
29 .9  k g ,  a n d  t h e  a v e r a g e  w e i g h t  f o r  ram lambs a n d  ewe lambs a t  
n i n e  months o f  a g e  were 23.6 a n d  21.6 kg ,  r e s p e c t i v e l y .  

F l o c k  Movement a n d  Management 

Sheep a r e  c o r r a l l e d  a t  n i g h t  i n  a n  e n c l o s e d  a r e a  n e x t  t o  o r  
i n  t h e  p r o d u c e r ' s  h o u s e ,  o r  i n  a  c o r r a l  c o n s t r u c t e d  n e x t  t o  t h e  
h e r d e r ' s  t e n t .  From A p r i l  t h r o u g h  J u l y ,  t h e  p r o d u c e r s  k e p t  t h e i r  
s h e e p  a t  t h e i r  h o u s e s  a n d  g r a z e d  communal l a n d  w i t h i n  a  3 t o  5 
k i l o m e t e r  r a d i u s .  I n  August  t h e  f l o c k s  were s p l i t ,  w i t h  
l a c t a t i n g  ewes a n d  o l d ,  poo r  c o n d i t i o n  ewes b e i n g  k e p t  a t  t h e  
house ,  f e d  s u p p l e m e n t s ,  a n d  a l l o w e d  t o  g r a z e  c r o p  r e s i d u e s .  The 
lambs were s e p a r a t e d  f rom t h e  ewes d u r i n g  t h e  day a n d  p l a c e d  w i t h  
t h e  ewes a t  n i g h t .  A s  t h e  lambs d e v e l o p e d  t h e y  were s e l e c t e d  on 
a n  i n d i v i d u a l  b a s i s  t o  g r a z e  w i t h  t h e  ewes. Weaned s p r i n g  lambs 
were o f t e n  k e p t  w i t h  t h i s  h e r d .  The o t h e r  a n i m a l s  were moved 
away f rom t h e  house  a n d  c o r r a l l e d  n e x t  t o  t e n t s .  

Dur ing  t h e  s t u d y ,  two o f  t h e  p r o d u c e r s  h e r d e d  t h e i r  f l o c k s  
away f rom t h e  house  on c r o p  r e s i d u e s .  They had moved t h e i r  s h e e p  
i n  o r d e r  t o  have e a s i e r  a c c e s s  t o  t h e  f i e l d s .  The t h i r d  p r o d u c e r  
moved h i s  a n i m a l s  t o  a  moun ta in  r a n g e  i n  o r d e r  t o  t a k e  a d v a n t a g e  
o f  s a g e b r u s h  a n d  thymus (Thymus c a  i t a t u s )  r a n g e  t h a t  was s t i l l  
r e l a t i v e l y  h i g h  i n  f o r a g e  a v a i l a b i  -p- i t y  The mounta in  r a n g e  was 
d e p l e t e d  by e a r l y  August  a n d  t h e  f l o c k  was r e t u r n e d  t o  t h e  house  
t o  j o i n  t h e  o t h e r  s h e e p  on c r o p  r e s i d u e s .  I n  l a t e  f a l l ,  t h e  
p r o d u c e r s  r e t u r n e d  t h e i r  h e r d s  t o  communal l a n d  a n d  g r a z e d  t h e  
r e g r o w t h  o f  n a t i v e  v e g e t a t i o n .  L a t e  g e s t a t i n g  a n d  l a c t a t i n g  ewes 
were k e p t  s e p a r a t e  f rom t h e  rams ,  d r y  ewes, a n d  o l d e r  lambs.  
From J a n u a r y  t h r o u g h  March,  t h e  a n i m a l s  were k e p t  i n d o o r s  a t  
n i g h t ,  f e d  s u p p l e m e n t s  a n d  a l l o w e d  t o  g r a z e  communal l a n d ,  a s  
w e a t h e r  p e r m i t t e d .  



Rams r e c e i v e d  a p p r o x i m a t e l y  0 . 4  kg  o f  b a r l e y  p e r  d a y  
t h r o u g h o u t  t h e  y e a r .  S a l t  b l o c k s  a re  a v a i l a b l e  y e a r  r ound  i n  t h e  
c o r r a l s .  S t a r t i n g  i n  l a t e  summer, s p r i n g  l ambs  a n d  o l d  ewes are 
f e d  s u p p l e m e n t s .  The r a t e s  a n d  k i n d s  o f  s u p p l e m e n t s  f e d  v a r i e d  
among p r o d u c e r s .  For  e x a m p l e ,  one  p r o d u c e r  f e d  l ambs  a l f a l f a  
f ree  c h o i c e  a n d  0 .16  k g  o f  G r a n u l a n t  90 ( G r a n u l a n t  90 is  a 
c o m m e r c i a l l y  p r e p a r e d  p r o t e i n  s u p p l e m e n t )  p e r  lamb p e r  d a y  w i t h  
some b a r l e y .  Ano the r  p r o d u c e r  f e d  o n l y  t h o s e  l ambs  t h a t  were 
e v e n t u a l l y  t o  be  s o l d  d a i l y  r a t i o n s  of 0 .1  kg  o f  b a r l e y  a n d  0 . 2  
k g  o f  Cicalim p e r  a n i m a l .  O ld  ewes r e c e i v e d  0 . 2  kg  o f  b a r l e y  
e a c h  day .  The t h i r d  p r o d u c e r  f e d  l ambs  a n d  o l d  ewes 0 . 2  k g  o f  
b a r l e y  p e r  head  p e r  d a y .  A s  t h e  p r o d u c e r  p r e p a r e d  t o  s e l l  t h e  
o l d  ewes, he would i n c r e a s e  t h e i r  b a r l e y  r a t i o n  t o  0.8 kg /day .  
I n  l a t e  f a l l ,  a l l  o f  t h e  p r o d u c e r s  began  t o  f e e d  t h o s e  ewes t h a t  
had  l ambs  0 . 1 5  t o  0.3 k g  o f  b a r l e y  p e r  ewe p e r  d a y .  Once t h e  
w e a t h e r  became s e v e r e ,  p r o d u c e r s  s u p p l i e d  hay t o  t h e  e n t i r e  h e r d .  

N a t a l i t y ,  M o r t a l i t y  a n d  M a r k e t i n q  

The p r o d u c e r s  r e p o r t e d  t h a t  mos t  l ambs  were b o r n  be tween  
O c t o b e r  a n d  November, o r  be tween  March a n d  May, t h o u g h  l ambs  
c o u l d  be b o r n  a t  a n y  time d u r i n g  t h e  y e a r .  A s  i n  t h e  M i d e l t  
a rea ,  a l l  ewes s e l e c t e d  t o  be  i n  t h e  s t u d y  subsamp le  had  l ambs  a t  
t h e  time t h a t  t h e y  were t a g g e d .  T w e n t y - f i v e  p e r c e n t  o f  t h e  
i n i t i a l  l ambs  were b o r n  i n  t h e  f a l l  p e r i o d  ( O c t o b e r  - November) ,  
27% o f  t h e  l ambs  were b o r n  i n  t h e  w i n t e r  p e r i o d  (December - e a r l y  
J a n u a r y )  a n d  t h e  r e m a i n i n g  48% i n  t h e  s p r i n g  p e r i o d  (March - 
May). E i g h t y - s e v e n  p e r c e n t  o f  t h e  ewes i n  t h e  subsamp le  p r o d u c e d  
lambs  a g a i n  d u r i n g  t h e  s t u d y .  F o r t y - f i v e  p e r c e n t  o f  t h e  ewes 
lambed w i t h i n  s i x  t o  t e n  months  o f  t h e i r  p r e v i o u s  lamb. T h i r t y -  
two p e r c e n t  lambed t w e l v e  months  a f t e r  t h e  i n i t i a l  s t u d y  lamb. 
Ten p e r c e n t  t o  a s  many a s  23% lambed f o u r t e e n  t o  s i x t e e n  mon ths  
p o s t  t h e  f i r s t  lamb,  a n d  o n e  t o  a maximum o f  15% ( i f  a l l  ewes i n  
t h e  subsamp le  lambed a g a i n )  lambed a t  l ea s t  e i g h t e e n  months  a f t e r  
t h e i r  p r e v i o u s  lamb. P e r c e n t a g e s  o f  ewes whose o r i g i n a l  l ambs  
were b o r n  i n  t h e  f a l l ,  w i n t e r ,  a n d  s p r i n g  p e r i o d s ,  t h a t  lambed 
a g a i n  w i t h i n  a  t w e l v e  z o n t h  p e r i 2 d ,  were 71%,  68% a n d  83% by 
2 e r i o d ,  r e s p e c t i v e l y  ( T a b l e  2 . 7 ) .  

T a b l e  2.7.  Lambing i n t e r v a l s  a n d  number o f  lamb:,  b o r n  d u r i n g  
e a c h  i i l t e r v a l  i n  Che T im,ahd i te  a r e a  s amp le .  

FALL - 84 14 PAIRS ( 2 3 % )  0  ( 0 % )  4 ( 7 % )  0  ( 0 % )  6  ( 1 0 % )  2 ( 3 % )  1 ( 2 % )  13  ( 2 2 % )  
WINTER-84 1 6  PAIRS ( 2 7 % )  1 ( 2 % )  0  ( 0 % )  6 ( 6%) 4  ( 7 % )  3  ( 5%) 
SPRING-85 30  PAIRS ( 5 0 % )  0  ( 0 % )  12  ( 2 0 % )  4  ( 7 % )  9  ( 1 5 % )  t 

PAIRS BY PERIOD OF 
LAMBING AT COMMENCEMENT 

OF THE STUDY 

I I TOTALS 60 PAIRS ( 1 0 0 % )  1 ( 2 % )  16 ( 2 7 % )  1 0  ( 1 7 % )  19  ( 3 2 % )  

EWE LAMBING INTERVAL WRING THE STUDY 

MONTHS 
6  8 1 0  1 2  14  16  I 

I I I I 
()P ewe-lewb pairs is shown ln parentheses. 

The study ended prior to these lambing intervals. 



The T i m a h d i t e  p r o d u c e r s  r e p o r t e d  t h a t  a p p r o x i m a t e l y  4% o f  
t h e  b r e e d i n g  h e r d  d i e d  a n n u a l l y ,  a n d  t h a t  a n  a n n u a l  lamb d e a t h  
l o s s  o f  a p p r o x i m a t e l y  9% c o u l d  be e x p e c t e d .  The lamb c r o p  was 
e s t i m a t e d  t o  be 57% f o r  t h e  p r o d u c e r s  i n  t h e  T i m a h d i t e  s ample .  

Lambs a r e  p r i m a r i l y  s o l d  be tween  J u n e  a n d  November. O l d e r  
lambs a r e  s o l d  f i r s t .  O ld ,  a n d  a  few young ewes, w i t h  o r  w i t h o u t  
a  lamb, a r e  s o l d  be tween  August  a n d  O c t o b e r .  L i v e s t o c k  w i l l  a l s o  
be s o l d  t h r o u g h o u t  t h e  y e a r ,  a s  t h e  p r o d u c e r ' s  need  f o r  
a d d i t i o n a l  income d i c t a t e s .  One p r o d u c e r  f e l t  t h a t  p r i c e s  f o r  
a n i m a l s  were d i r e c t l y  r e l a t e d  t o  a v a i l a b l e  f o r a g e .  S p e c u l a t i o n  
on Aid E l  Kb i r  i s  a l s o  a  f a c t o r  a f f e c t i n g  t h e  s a l e  o f  lambs.  One 
p r o d u c e r  s a v e d  most  o f  h i s  male  lambs i n  o r d e r  t o  s e l l  them when 
p r i c e s  were h i g h  p r i o r  t o  Aid E l  K b i r .  Another  p r o d u c e r  bough t  
s p r i n g  lambs i n  May a n d  s o l d  them i n  August  p r i o r  t o  t h e  f e s t i v a l  
( T a b l e  2 .8) .  

T a b l e  2.8. D i s t r i b u t i o n  o f  s a l e s ,  s l a u g h t e r s ,  a n d  d e a t h s  o f  
lambs a n d  ewes i n  t h e  T i m a h d i t e  a r e a  s ample .  [Numbers o f  a n i m a l s  
a r e  shown by d a t a  c o l l e c t i o n  p e r i o d s  (28 day  i n t e r v a l s ) .  The 
s t u d y  began A p r i l  6 ,  1985  a n d  ended  F e b r u a r y  1 1 ,  1986.1 

STUDY PERIOD I ACTIVITY 1 ~ Y Z ~ Y ~ ~ ~ Y Y ~  E;YI 

DIED 7 -b 7 
TIIIRD SOLD 0 0 0  

ABATTUIR 0 0 0 

DlED 7 7 -0- 
P W R W  SOLD 0 1 1  

I ABATTOIR 0 0 0 

DIED e o -b o -6 -6 
LIGYTH SOLD 1 0 2 0 0 0  

A B A T T O I R 0  0 0 0 0 0 

DIED -0- T T u T -0- 
HIWTU SOLD o o o o o o  

ADATTOIR 0 0 0 0 0 0 

~~axi.cu n d r  of . n i A a ~ A ~ A i b . . & ~ A r . . . n t i ~ A ~ C ~ '  
im m n w n  in p.ranth*mim.l 

H e a l t h  Ca re  

One p r o d u c e r  b e l o n g e d  t o  t h e  l o c a l  ANOC ( N a t i o n a l  Sheep  a n d  
Goat  A s s o c i a t i o n )  and  r e c e i v e d  h e a l t h  c a r e  f o r  h i s  a n i m a l s  



t h r o u g h  t h e i r  program. The ANOC a n i m a l  h e a l t h  program i s  
d e s i g n e d  t o  p r e v e n t  d i s e a s e s  and  c o n t r o l  p a r a s i t e s  t h a t  a r e  
i n h e r e n t  i n  s h e e p .  T r e a t m e n t  d a t e s  and  t r e a t m e n t s  p r o v i d e d  by 
ANOC t o  t h e  p r o d u c e r s '  s h e e p  a n d  g o a t s  t h a t  were i n  t h e i r  program 
were: 

May, 1985 P a n i c u r  
M a t e l v e l e  
Coglovax 

September ,  1985 R a n i z o l e  
Va l b a z e n  

November, 1985  E n t e r o v a l  
F e b r u a r y ,  1986 Va l b a z e n  

The p r o d u c e r s  n o t  i n  t h e  ANOC program p u r c h a s e d  med ic ine  a s  
r e q u i r e d .  V e t e r i n a r i a n s  f rom Azrou r o u t i n e l y  examine t h e i r  
a n i m a l s  and  p r e s c r i b e  t r e a t m e n t s .  One p roduce r  a d m i n i s t e r e d  
P a n i c u r  t h r o u g h o u t  t h e  y e a r  t o  s i c k  a n d  poor  c o n d i t i o n  a n i m a l s  
a n d  t o  3 t o  6  month o l d  lambs. T r e a t m e n t  d a t e s  and  t r e a t m e n t s  
a d m i n i s t e r e d  t o  s h e e p  and  g o a t s  b e l o n g i n g  t o  t h e  p r o d u c e r s  
o u t s i d e  o f  ANOC were: 

1 ) J u n e ,  1985  M u l t i v a c  
A n t e l v e  t e  

Sep tember ,  1985  Va l b a z e n  
F e b r u a r y ,  1986  Valbazen  

2 )  May, 1985  P a n i c u r  
J u n e ,  1985  Exhelm I1 
September  , 1985 Valbazen 
O c t o b e r ,  1985  E n t e r o v a c  
March, 1986 Va l b a z e n  

Refer t o  T a b l e  2 . 3  f o r  a  l i s t  o f  m e d i c i n e s  and  t h e i r  u s e s .  

Ram F e r t i l i t y  

T h i r t e e n  o f  t h e  rams i n  t h e  T i m a h d i t e  a r e a  were examined f o r  
f e r t i l i t y  problems.  Two o f  t h e s e  ( 1 5 % )  were s t e r i l e ,  and  one 
( 7 . 5 % )  had e p i d i d y m i t i s .  Two rams (15%) were m a r g i n a l  w i t h  
a v e r a g e  sperm m o t i l i t y  (80 t o  85%) and  good t o  e x c e l l e n t  movement 
b u t  poor  sperm c o n c e n t r a t i o n .  Nine ( 7 0 % )  o f  t h e  rams checked  
were sound ,  w i t h  m o t i l i t y  o f  9 0  t o  9 5  p e r c e n t ,  w i t h  good t o  
e x c e l l e n t  sperm movement a n d  c o n c e n t r a t i o n .  

Replacement  a n d  C u l l  Animals  

Replacement  ewes a r e  s e l e c t e d  f rom w i t h i n  t h e  f l o c k  
a c c o r d i n g  t o  pheno type ,  ( t h e  p r e f e r r e d  b e i n g  t h a t  o f  t h e  
T i m a h d i t e  b r e e d )  and  s i z e .  Approx ima te ly  25-30% o f  t h e  f ema le  
lamb c r o p  i s  r e t a i n e d  f o r  r e p l a c e m e n t  o f  ewes i n  t h e  f l o c k .  
A d d i t i o n a l  ewes ,  u s u a l l y  two t o  t h r e e  y e a r s  o l d ,  a r e  pu rchased  i f  
t h e y  a r e  c o n s i d e r e d  i n e x p e n s i v e ,  i f  a d e q u a t e  f o r a g e  is  a v a i l a b l e  
a n d  i f  t he i r  phenotype  i s  a c c e p t a b l e .  

Old a g e  i s  t h e  p r i m a r y  r e a s o n  f o r  c u l l i n g  a n i m a l s .  If a  ewe 
i s  s i c k  o r  t h i n ,  s h e  may be s o l d  a l o n g  w i t h  h e r  lamb. Ewes a r e  
c u l l e d  i f  t h e y  have n o t  had a  lamb i n  two y e a r s ,  have l o s t  



c o n s i d e r a b l e  w e i g h t  o r  i f  t h e i r  phenotype  i s  u n a c c e p t a b l e .  Few 
i f  any  p r o d u c e r s  weigh a n i m a l s  o r  keep  w r i t t e n  r e c o r d s .  P r o d u c e r  
members of  ANOC a r e  p r o v i d e d  r e c o r d  k e e p i n g  a s s i s t a n c e  t h r o u g h  
t h a t  o r g a n i z a t i o n .  U n f o r t u n a t e l y ,  ANOC h a s  been  u s i n g  o n l y  
phenotype  a s  t h e  s e l e c t i o n  c r i t e r i o n  f o r  r e p l a c e m e n t .  C u l l e d  
a n i m a l s  a r e  s o l d  a t  t h e  l o c a l  s o u k s .  

Weight G a i n s  f o r  Ewes and  Lambs 

The ewes i n  t h e  s t u d y  d e c r e a s e d  i n  w e i g h t  f rom A p r i l  t h r o u g h  
June .  G e n e r a l l y  t h e  ewes e i t h e r  c o n t i n u e d  t o  l o s e  w e i g h t  o r  
t h e i r  w e i g h t  s t a b i l i z e d  d u r i n g  t h e  res t  o f  t h e  y e a r .  Ewes o f t e n  
l o s t  w e i g h t  t h r o u g h o u t  g e s t a t i o n  ( F i g u r e  2 . 1 1 ) .  

F i g u r e  2.11.  Average d a i l y  w e i g h t  change  d u r i n g  e l e v e n ,  28-day 
p e r i o d s  f o r  ewes owned by p r o d u c e r s  i n  t h e  T i m a h d i t e  a r e a  sample .  

The f a l l  and  w i n t e r  lambs t h a t  were born  p r i o r  t o  t h e  o n s e t  
o f  t h e  s t u d y  g a i n e d  w e i g h t  f rom t h e  s t u d y  i n c e p t i o n  u n t i l  June  o r  
J u l y .  After t h e s e  i n i t i a l  g a i n s ,  t h e  lambs l o s t  w e i g h t  u n t i l  t h e  
end o f  t h e  s t u d y .  Lambs b o r n  i n  May '85 g a i n e d  w e i g h t  t h r o u g h  
December, t h e n  l o s t  w e i g h t  i n  J a n u a r y  and  F e b r u a r y .  F a l l  '85 
lambs a l s o  g a i n e d  w e i g h t  t h r o u g h  December, l o s t  w e i g h t  i n  e a r l y  
J a n u a r y ,  t h e n  w e i g h t s  s t a b i l i z e d .  Dur ing  t h e  s h o r t  p e r i o d  t h a t  
new w i n t e r  lambs were m o n i t o r e d ,  t h e y  g a i n e d  w e i g h t ,  t hough  n o t  
a s  r a p i d l y  a s  t h e i r  s p r i n g  and  f a l l  c o u n t e r p a r t s  d u r i n g  t h e i r  
f i r s t  t h r e e  months p o s t  p a r t u r i t i o n .  R e d u c t i o n s  i n  lamb w e i g h t s  
g e n e r a l l y  c o r r e s p o n d e d  t o  r educed  f o r a g e  a v a i l a b i l i t y  a n d / o r  
r educed  mi lk  p r o d u c t i o n  by t h e  ewe ( F i g u r e  2 .12 ) .  
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F i g u r e  2 .12.  Average w e i g h t s  o f  lambs owned by t h e  p r o d u c e r s  i n  
t h e  Ti rnahdi te  a r e a  sample (-28-day i n t e r v a l s ;  A p r i l  6 ,  1985  
t h r o u g h  F e b r u a r y  11, 1 9 8 6 ) .  

Wool P r o d u c t i o n  

Sheep were s h o r n  i n  t h e  T i m a h d i t e  r e g i o n  f rom mid May t o  mid 
J u n e .  The a v e r a  e raw f l e e c e  w e i g h t  f o r  b r e e d i n g  a n i m a l s  was 
a p p r o x i m a t e l y  l . %  kg. The t o t a l  p r o d u c t i o n  o f  wool t h a t  
p r o d u c e r s  r e a l i z e d  f rom t h e i r  s h e e p  f l o c k s  v a r i e d  between 189  t o  
422 k g ,  d e p e n d i n g  on t h e  number o f  a n i m a l s  owned. 

Only ewe-lamb p a i r s  i n  t h e  subsample  and  rams were e v a l u a t e d  
f o r  wool q u a l i t y  a n d  kemp p r e s e n c e .  Wool g r a d e s  r a n g e d  f rom 40  
t o  50 f o r  t h e  ewes. The m a j o r i t y  o f  t h e  ewes ,  a n d  a l l  t h e  lambs 
and  rams f e l l  i n  t h e  40  and  4 4  g r a d e  r a n g e .  Kemp p r e s e n c e  was 
found on 17% o f  t h e  ewes ( T a b l e  2 . 9 ) ,  8% o f  t h e  lambs ( T a b l e  
2 . 1 0 ) ,  and  27% o f  t h e  rams ( T a b l e  2 . 1 1 ) .  

T a b l e  2 .9 .  Ewe wool q u a l i t y  a n d  p r e s e n c e  o f  kemp i n  t h e  
T i m a h d i t e  a r e a  sample  ( 0  i s  no kemp a n d  ++  is a b u n d a n t ) .  

KEHP 
RANKING 

+ + 
+ - 
0  

TOTAL 
A N I M A L S 3 6  

WOOL GRADES 

40  42  44 46  48  50 52 54 56 

0 0 0 0 0 0 0 0 0 0  
1 0 4 0 0 0 0 0 0  
4 0 1 0 0 0 0 0 0 ~ 5  

3 1  0 1 5  1 0  1 0  0  0  

0 2 0  1 0  1 0  0  0  

TOTAL 
ANIMALS 

5 

4 8 

5  8 



T a b l e  2 .10.  Lamb wool q u a l i t y  a n d  p r e s e n c e  o f  kemp i n  t h e  
T i m a h d i t e  a r e a  sample  ( 0  i s  no kemp a n d  + +  i s  a b u n d a n t ) .  

T a b l e  2 .11 .  R a m  wool u a l i t y  a n d  p r e s e n c e  o f  kemp i n  t h e  
T i m a h d i t e  area sample  ? 0  is no  kemp a n d  + +  i s  a b u n d a n t ) .  

KEHP 
RANKING 

- 
+ 

+ + 

TOTAL 
A N I H A L S 4 5  

Wool was k e p t  t o  be u s e d  i n  t h e  home t o  make wool p r o d u c t s  
a n d  s o l d .  The wool t h a t  was s o l d ,  was marke t ed  a t  l o c a l  s o u k s  
a n d  b r o u g h t  1 2 . 5  t o  20 DH p e r  f l e e c e .  ( $1 .00  US was 
a p p r o x i m a t e l y  e q u i v a l e n t  t o  9 Moroccan Dirhams;  A p r i l ,  1 9 8 6 . )  

WOOL GRADES 

40 4 2  44  46 4 8  5 0  5 2  5 4  56  

0 0 0 0 0 0 0 0 0 0  
2 0 0 0 0 0 0 0 0  
3 0 0 0 0 0 0 0 0  

40  0 1 4  0  0  0  0  0  0  

0 1 4  0  0  0  0  0  0  

KEMP 
RANKING 

+ + 
+ - 
0  

TOTAL 
ANIMALS 

TOTAL 
ANIMALS 

0  
2  
3  

4  8  

58  

WOOL GRADES 

4 0  4 2  44 46  48  5 0  52  5 4  5 6  

0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0  
2 0 1 0 0 0 0 0 0  
6 0 2 0 0 0 0 0 0  

8 0  3  0  0 0  0  0  0  

TOTAL 
ANIMALS 

0  
3 
8 

11 



CURRENT LIVESTOCK MANAGEMENT PRACTICES: BEN1 MELLAL 

C u r r e n t  L i v e s t o c k  P r o d u c t i o n  

Four p r o d u c e r s  p a r t i c i p a t e d  a t  v a r i o u s  t i m e s  i n  t h e  s t u d y  a t  
Beni  Mellal. Only one p a r t i c i p a t e d  f rom t h e  i n c e p t i o n  o f  t h e  
s t u d y  u n t i l  t h e  c o n c l u s i o n .  A t  t h e  s t u d y  o u t s e t ,  two p r o d u c e r s  
were i n v o l v e d .  One dropped  o u t  a f t e r  a  few months and  two new 
p r o d u c e r s  a g r e e d  t o  p a r t i c i p a t e  ( t h e  maximum number o f  p r o d u c e r s  
t o  p a r t i c i p a t e  a t  any g i v e n  time was t h r e e ) .  The m a j o r i t y  o f  t h e  
i n f o r m a t i o n  p r e s e n t e d  i n  t h e  r e p o r t  was d e r i v e d  f rom t h e  t h r e e  
p r o d u c e r s  i n v o l v e d  a t  t h e  c o n c l u s i o n .  The p r o d u c e r  who 
c o o p e r a t e d  t h r o u g h o u t  t h e  s t u d y  was c o n s i d e r e d  f a i r l y  w e a l t h y ,  
w h i l e  t h e  o t h e r  two p r o d u c e r s  were a t  low income l e v e l s .  

Only t h e  w e a l t h y  p r o d u c e r  was i n  t h e  b u s i n e s s  o f  f a t t e n i n g  
lambs f o r  s a l e .  He had more r e s o u r c e s  t h a n  t h e  o t h e r  two i n  
t e r m s  o f  l a n d  and  money, and  t h e r e f o r e  was c a p a b l e  o f  i n v e s t i n g  
more i n  h i s  l i v e s t o c k .  The two low income p r o d u c e r s  were h e r d e r s  
i n  a n  a s s o c i a t i o n  r e l a t i o n s h i p ,  t h a t  i s ,  h e r d i n g  s h e e p  which f o r  
t h e  most  p a r t  be longed  t o  someone e lse .  They p r o v i d e d  t h e  a c c e s s  
t o  t h e  p e r i m e t e r ,  b e i n g  r i g h t - u s e r s ,  and  r e c e i v e d  a  s h a r e  o f  t h e  
p r o d u c t i o n  a s  payment. They s o l d  a n i m a l s  when t h e y  needed money 
and  bough t  s h e e p  i f  t h e y  had s u r p l u s  c a s h .  

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

The a v e r a g e  a g e  o f  s h e e p  f l o c k s  i n  t h e  Beni  M e l l a l  r e g i o n  
was r e l a t i v e l y  o l d .  T h i s  was e x e m p l i f i e d  by low numbers o f  one 
and  two y e a r  o l d  ewes ( F i g u r e  2.13), a n d  may be a t t r i b u t e d  t o  t h e  
r e c e n t  d r o u g h t .  The ram t o  ewe r a t i o  is a p p r o x i m a t e l y  1 :40.  One 
p r o d u c e r ,  however,  had f o u r t e e n  y e a r l i n g  rams i n  h i s  f l o c k  t o  be 
s o l d .  S i n c e  t h e y  were t o  be s o l d ,  t h e i r  numbers were n o t  
i n c l u d e d  i n  t h e  c a l c u l a t i o n s  f o r  t h e  ram t o  ewe r a t i o .  Rams 
remained w i t h  t h e  ewes t h r o u g h o u t  t h e  y e a r .  
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F i g u r e  2.13. Average a g e  a n d  s e x  d i s t r i b u t i o n  o f  s h e e p  owned by 
p r o d u c e r s  i n  t h e  Beni  Mellal a r e a  sample .  



Flock  Movement and  Management 

A l l  t h r e e  p r o d u c e r s  g r a z e d  t h e i r  a n i m a l s  on t h e  A i t  Rbaa 
P e r i m e t e r  f rom November t o  May. Fo l lowing  t h e  h a r v e s t ,  a n i m a l s  
r e t u r n e d  t o  t h e  p r o d u c e r s 1  farms and  g r a z e d  c r o p  a f t e r m a t h  
t h r o u g h o u t  t h e  summer. A i t  Rbaa P e r i m e t e r  i s  t h e  o n l y  c o l l e c t i v e  
r a n g e l a n d  a r e a  r e m a i n i n g  i n  t h e  r e g i o n  f o r  p r o d u c e r s  t o  u t i l i z e .  
The area i s  used  by some a s  a p l a c e  t o  f e e d  a n i m a l s  s u p p l e m e n t s  
w h i l e  whea t  a n d  b a r l e y  c r o p s  a r e  grown on t h e  p r i v a t e  l a n d  
r e s o u r c e s .  However, many p e o p l e  w i t h  t h e  r i g h t  t o  u s e  t h e  
p e r i m e t e r  p r e f e r  n o t  t o  do s o ,  and  keep  t h e i r  a n i m a l s  i n  o t h e r  
a r e a s  r a t h e r  t h a n  i n c u r  t h e  c o s t  o f  h a u l i n g  s u p p l e m e n t s  a n d  w a t e r  
t o  a n i m a l s  on t h e  p e r i m e t e r .  One o f  t h e  low income p r o d u c e r s  
l e a s e d  c r o p l a n d  on which t o  g r a z e  h i s  a n i m a l s  d u r i n g  t h e  summer. 
I t  is  a  common p r a c t i c e  t o  r e n t  f a l l o w  f i e l d s  o r  h a r v e s t e d  wheat  
o r  b a r l e y  f i e l d s  t o  s e r v e  a s  a  s o u r c e  o f  f o r a g e .  O f t e n  l i v e s t o c k  
remain  a r o u n d  t h e  house ,  g r a z i n g  what f o r a g e  t h e y  c a n  f i n d  and  
are  f e d  s u p p l e m e n t s  u n t i l  r e t u r n e d  t o  t h e  p e r i m e t e r  i n  November. 
L i v e s t o c k  i n  t h e  a r e a  a r e  g e n e r a l l y  n o t  s e p a r a t e d  i n t o  d i f f e r e n t  
h e r d s  t o  a l l o w  f o r  any  i n t e n s i v e  a n i m a l  management p r a c t i c e s .  

One o f  t h e  low income p r o d u c e r s  made no d i s t i n c t i o n  between 
a g e  o r  s e x  when s u p p l e m e n t i n g  a n i m a l  d i e t s .  He f e d  b a r l e y ,  b r a n  
a n d  b e e t  p u l p  t o  a l l  o f  h i s  a n i m a l s  when no r ange  f o r a g e  o r  c r o p  
a f t e r m a t h  was a v a i l a b l e .  The o t h e r  low income p r o d u c e r  f e d  
s u p p l e m e n t s  t o  p r e g n a n t  ewes, rams a n d  lambs t h a t  were t o  be 
s o l d .  B a r l e y ,  b r a n  and  b e e t  p u l p  were f e d  between September  a n d  
December. Hay was a l s o  f e d  d u r i n g  t h i s  p e r i o d  and  t h i s  p r a c t i c e  
was c o n t i n u e d  on i n t o  F e b r u a r y .  The w e a l t h y  p r o d u c e r  r e s t r i c t e d  
s u p p l e m e n t a l  f e e d i n g  t o  lambs f o r  f a t t e n i n g ,  e x c e p t  d u r i n g  
p e r i o d s  o f  c r i s i s .  B a r l e y ,  b r a n ,  b e e t  p u l p  a n d  beet l e a v e s  were 
used  by t h e  w e a l t h y  p r o d u c e r  f o r  s u p p l e m e n t a l  f e e d .  

H e a l t h  Ca re  

The two low income p r o d u c e r s  had n o t  been t r e a t i n g  t h e i r  
a n i m a l s ,  t hough  t h e y  acknowledged f a m i l i a r i t y  w i t h  t r e a t m e n t s  f o r  
d i s e a s e s .  They c h o s e  t o  i n v e s t  what  a v a i l a b l e  f u n d s  t h e y  had on 
s u p p l e m e n t a l  f e e d  f o r  t h e i r  l i v e s t o c k  i n s t e a d .  The r i c h e r  
p r o d u c e r  may r e c e i v e  h e a l t h  care f o r  h i s  l i v e s t o c k  f rom t h e  
S e r v i c e  de l l E l e v a g e  i n  Kasba T a d l a .  H e  r a r e l y  p r a c t i c e s  
p r e v e n t i v e  t r e a t m e n t s ,  and  t r e a t s  a n i m a l s  o n l y  when n e c e s s a r y .  
L i t t l e  a t t e n t i o n  i s  g i v e n  t o  p a r a s i t e  c o n t r o l .  

Ram F e r t i l i t y  

S i x  rams were checked  f o r  f e r t i l i t y  p rob lems  i n  t h e  Beni  
M e l l a l  r e g i o n .  One o f  t h e s e  s i x  rams was found  t o  have t e s t i c les  
t h a t  had n o t  p r o p e r l y  d e v e l o p e d  r e s u l t i n g  i n  s t e r i l i t y .  The 
o t h e r  f i v e  rams were found  t o  be normal  a n d  c a p a b l e  o f  
r e p r o d u c t i o n .  

Replacement  a n d  C u l l  Animals  

The w e a l t h y  p r o d u c e r  c l a i m s  t o  have p r a c t i c e d  a  s e l e c t i o n  
program based  on a n i m a l  q u a l i t y  i n  t h e  p a s t .  I n  t h e  r e c e n t  
d r o u g h t  y e a r s  he h a s  n e g l e c t e d  t o  p r a c t i c e  s e l e c t i o n  based  on a n y  
c r i t e r i a .  The two low income p r o d u c e r s  s e l e c t e d  r e p l a c e m e n t s  on 



t h e  a n i m a l ' s  ou tward  a p p e a r a n c e  o f  s t r e n g t h  a n d  h e a l t h .  None o f  
t h e  p r o d u c e r s  ba sed  s e l e c t i o n  on a  b r e e d  pheno type .  

Old a n i m a l s ,  a n d  t h o s e  w i t h  d i s e a s e  o r  a n o m a l i e s ,  were 
c u l l e d .  The a n i m a l s 1  r e p r o d u c t i v e  h i s t o r i e s  were r a r e l y  t a k e n  
i n t o  c o n s i d e r a t i o n .  Few i f  any  p r o d u c e r s  weigh a n i m a l s  o r  keep  
w r i t t e n  r e c o r d s  o f  a n i m a l  p r o d u c t i v i t y .  C u l l e d  a n i m a l s  were s o l d  
a t  t h e  l o c a l  s o u k s .  P r o d u c e r s  o f t e n  p u r c h a s e d  r e p l a c e m e n t  ewes 
f rom o u t s i d e  t h e  r e g i o n  because  l o c a l l y  r a i s e d  s h e e p  d e v e l o p  
p rob lems  i n  t e e t h  a n d  bone f o r m a t i o n  due t o  h i g h  l e v e l s  o f  
f l u o r i n e  i n  t h e  l o c a l  e n v i r o n m e n t .  

Wool P r o d u c t i o n  

Sheep were s h o r n  i n  t h e  Beni  M e l l a l  r e g i o n  d u r i n g  l a t e  May 
and  e a r l y  J u n e .  Average raw f l e e c e  w e i g h t  f o r  b r e e d i n g  a n i m a l s  
was a p p r o x i m a t e l y  1 . 5  kg. 

Only ewe-lamb p a i r s  i n  t h e  subsample  a n d  rams were e v a l u a t e d  
f o r  wool q u a l i t y  and  kemp p r e s e n c e .  Ewe wool g r a d e s  r a n g e d  from 
40  t o  58.  The m a j o r i t y  o f  t h e  ewes f e l l  i n  t h e  5 0  and  54  g r a d e s .  
Wool g r a d e s  f o r  lambs r anged  f rom 40 t o  5 6 ,  w i t h  t h e  m a j o r i t y  i n  
t h e  40 ,  5 0 ,  a n d  54 g r a d e s .  Only t h r e e  rams were e v a l u a t e d  f o r  
wool q u a l i t y  a n d  a l l  t h r e e  were i n  t h e  54 g r a d e  w i t h  kemp 
p r e s e n t .  Kemp was p r e s e n t  on 37% o f  t h e  ewes a n d  56% o f  t h e  
lambs ( T a b l e  2 .12  a n d  T a b l e  2 . 1 3 ) .  

T a b l e  2.12. Ewe wool q u a l i t y  a n d  p r e s e n c e  o f  kemp i n  t h e  Beni  
M e l l a l  a r e a  sample  ( 0  is  no kemp a n d  ++ is  a b u n d a n t ) .  

T a b l e  2.13.  Lamb wool q u a l i t y  a n d  p r e s e n c e  o f  kemp i n  t h e  Beni  
M e l l a l  a r e a  sample  ( 0  i s  no kemp a n d  ++ i s  a b u n d a n t ) .  
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The low income p r o d u c e r s  s o l d  a  p o r t i o n  o f  t h e i r  wool a n d  
k e p t  t h e  res t  f o r  d o m e s t i c  u s e .  One p r o d u c e r  s a i d  i t  was h i s  
wife who made t h e  d e c i s i o n  on t h e  amount  t o  be  r e t a i n e d  f o r  
d o m e s t i c  u s e .  The w e a l t h y  p r o d u c e r  k e p t  a l l  o f  h i s  wool. Wool 
m a r k e t i n g  was g e n e r a l l y  c a r r i e d  o u t  a t  t h e  l o c a l  s o u k s .  
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ALTERNATIVE LIVESTOCK MANAGEMENT PRACTICES 

Improved Herd Management T e c h n i q u e s  

The P roduce r  S tudy  i d e n t i f i e d  s e v e r a l  a r e a s  i n  a n i m a l  
p r o d u c t i o n  where improvements  which p romised  q u i c k  r e s u l t s  c o u l d  
be made. Areas  i d e n t i f i e d  i n c l u d e d  a n i m a l  n u t r i t i o n ,  c u l l i n g  a n d  
s e l e c t i o n  t o  improve l i v e s t o c k  pe r fo rmance ,  h e a l t h  c a r e ,  
i n d i s c r i m i n a t e  b r e e d i n g ,  s y n c h r o n i z a t i o n  and  t i m i n g  o f  l ambing ,  
and  t h e  more e f f i c i e n t  u s e  o f  t h e  a v a i l a b l e  r e s o u r c e s .  

The second  component o f  t h e  a n i m a l  p r o d u c t i o n  a s p e c t  o f  t h e  
Morocco Range Management Improvement P r o j e c t  c o n s i s t e d  o f  a p p l i e d  
r e s e a r c h  e f f o r t s  i n  c o o p e r a t i o n  w i t h  p r o d u c e r s  t o  i d e n t i f y  
methods t o  implement  improved management. The methods e x p l o r e d  
were g e n e r a l l y  t h o s e  t h a t  had been  p roven  s u c c e s s f u l  i n  o t h e r  
c o u n t r i e s .  The p r i m a r y  p u r p o s e  o f  t h e s e  i n v e s t i g a t i o n s  was t o  
s e e  i f  t h e  improvements  were a c c e p t a b l e  w i t h i n  t h e  r e l i g i o u s  a n d  
c u l t u r a l  framework o f  Moroccan r u r a l  s o c i e t y .  I n v e s t i g a t i o n s  
were implemented i n  a  manner t h a t  a l l o w e d  t h e  p r o d u c e r s  t o  see 
t h e  r e s u l t s  on t h e i r  own a n i m a l s .  

The s h o r t  s c r o t u m  t e c h n i q u e  was i n t r o d u c e d  a s  a  means t o  
a d d r e s s  t h e  problem o f  i n d i s c r i m i n a t e  b r e e d i n g  i n  Moroccan s h e e p  
f l o c k s  a s  a n  a l t e r n a t i v e  t o  s e p a r a t e  h e r d i n g .  The 
M C l a s s i f i c a t i o n  and  S e l e c t i o n  Programn was a  d e m o n s t r a t i o n  o f  a  
method t o  e l i m i n a t e  t h e  p o o r l y  p e r f o r m i n g  a n i m a l s  i n  s h e e p  
f l o c k s ,  t o  improve meat  and  wool p r o d u c t i o n ,  and  t o  improve wool 
q u a l i t y .  The "Goat  a n d  Sheep P r o d u c t i o n  on L i m i t e d  R e s o u r c e s  
S t u d y M  was c o n d u c t e d  t o  i n t r o d u c e  t o  t h e  p r o d u c e r s  t h e  p o t e n t i a l  
f o r  i n c r e a s e d  s m a l l  r u m i n a n t  p r o d u c t i o n  by c h a n g i n g  l i v e s t o c k  
management s y s t e m s .  

Method t o  C o n t r o l  I n d i s c r i m i n a t e  B r e e d i n g  i n  Sheep F l o c k s  

I n d i s c r i m i n a t e  b r e e d i n g  makes s e l e c t i o n  f o r  g e n e t i c  
improvement i m p o s s i b l e  a n d  h i n d e r s  f l o c k  management, s i n c e  lambs 
a r e  bo rn  t h r o u g h o u t  t h e  y e a r .  The e s t a b l i s h m e n t  o f  a  b r e e d i n g  
program would e n a b l e  lambs t o  be s i r e d  by h i g h  q u a l i t y  rams ,  and  
t o  be bo rn  a t  times when f o r a g e  was r e a d i l y  a v a i l a b l e .  Due t o  
r e l i g i o u s / c u l t u r a l l y  m o t i v a t e d  p r e f e r e n c e s  t o  a v o i d  ~ m u t i l a t i o n v  
o f  t h e  a n i m a l ,  t h e  methods a v a i l a b l e  t o  s t e r i l i z e  ma le s  a r e  
r e s t r i c t e d .  The b e s t  a l t e r n a t i v e  t o  c o n t r o l  b r e e d i n g  i s  t o  
s e g r e g a t e  a l l  male  a n i m a l s  from t h e  f e m a l e s .  Under s y s t e m s  where 
a n i m a l s  are h e r d e d ,  s u c h  a s  i n  Morocco, t h e  e x p e n s e  o f  a n  
a d d i t i o n a l  s h e p h e r d  c a n  be p r o h i b i t i v e  e s p e c i a l l y  when l i v e s t o c k  
numbers a r e  r e l a t i v e l y  s m a l l .  

An a l t e r n a t i v e  a p p r o a c h  i s  t o  u s e  a n o n - s u r g i c a l  
s t e r i l i z a t i o n  method. The s h o r t  s c r o t u m  method was chosen  
b e c a u s e  i t  i s  a  u b l o o d l e s s M  t e c h n i q u e  a n d  i t  d o e s  n o t  r e q u i r e  
e x t e n s i v e  a n a t o m i c a l  knowledge o r  e x o t i c  c h e m i c a l  p r o d u c t s .  T h i s  
s i m p l e  t e c h n i q u e  c o n s i s t s  o f  f o r c i n g  t h e  t e s t i c l e s  up a l o n g  t h e  
abdomina l  w a l l  and  a f f i x i n g  a n  e l a s t i c  band a r o u n d  t h e  sc ro tum t o  
h o l d  them i n  p o s i t i o n .  The r i n g  p r e v e n t s  b lood  c i r c u l a t i o n  i n t o  
t h e  s c ro tum which becomes n e c r o t i c ,  d r i e s ,  a n d  f a l l s  o f f .  The 
s h o r t e n e d  sc ro tum p r e v e n t s  t h e  t e s t i c l e s  f rom d e s c e n d i n g  and  
i n c r e a s e d  body h e a t  a f f e c t s  t h e  v i a b l e  sperm p r o d u c i n g  



c a p a b i l i t i e s  o f  t h e  a n i m a l .  T h i s  p r o c e d u r e  i s  a l s o  t h o u g h t  t o  
i n c r e a s e  t e s t o s t e r o n e  p r o d u c t i o n  ( R u t t l e  e t  a l . ,  1 9 7 4 ) .  The 
method h a s  been  shown t o  c a u s e  sperm i m m o t i l i t y  w i t h i n  e i g h t  d a y s  
o f  t h e  o p e r a t i o n  ( R u t t l e  e t  a l .  1 9 7 5 ) .  

P r i o r  t o  recommending t h e  s h o r t  s c r o t u m  method t o  s h e e p  
p r o d u c e r s  i n  Morocco, P r o j e c t  t e c h n i c i a n s  wanted t o  a s c e r t a i n  
t h a t  i t  would n o t  h i n d e r  meat p r o d u c t i o n .  T h e r e  was a l s o  a  
c o n c e r n  t h a t  t h e  s h o r t  s c r o t u m  t e c h n i q u e  would i n h i b i t  m a r k e t  
a c c e p t a n c e  by a l t e r i n g  t e s t i c l e  a n d  ho rn  deve lopmen t .  The 
m a j o r i t y  o f  meat  is  s o l d  f rom c a r c a s s e s  w i t h  t e s t i c l e s  i n t a c t .  
To d e t e r m i n e  i f  meat p r o d u c t i o n  c o u l d  be e n h a n c e d ,  a  m i n e r a l  
supp lemen t  was made a v a i l a b l e  t o  h a l f  t h e  a n i m a l s .  The s t u d y  
p u r p o s e ,  t h e r e f o r e ,  was t o  d e t e r m i n e  i f  s t e r i l i z a t i o n  v i a  s h o r t  
s c r o t u m  would h i n d e r  meat p r o d u c t i o n  o r  a l t e r  m a s c u l i n e  
c h a r a c t e r i s t i c s ,  a n d  whe the r  m i n e r a l  s u p p l e m e n t s  would e n h a n c e  
meat  p r o d u c t i o n  i n  t r e a t e d  a n i m a l s .  

The s t u d y  was c o n d u c t e d  on t h e  Ain Beni  Mathar  P e r i m e t e r  
( F r i t i s s  P e r i m e t e r )  w i t h  t h e  c o o p e r a t i o n  o f  t h e  Ain Beni  Mathar  
" E l  F a t h  Coope ra t i ve I1 .  Ain Beni  Mathar  i s  l o c a t e d  i n  t h e  
n o r t h e a s t e r n  c o r n e r  o f  Morocco. A 300 ha e x c l o s u r e  o f  t h e  
A r t e m i s i a  h e r b a - a l b a  v e g e t a t i o n  t y p e  which had been  d e f e r r e d  f rom 
g r a z i n g  s i n c e  1979  was u sed  f o r  t h e  s t u d y .  

The Ain Beni  Mathar  " E l  F a t h  Coope ra t i ve I f  p r o v i d e d  lambs  f o r  
t h e  e x p e r i m e n t .  A l l  c o o p e r a t i v e  lambs were weighed a n d  t a g g e d ,  
a n d  a n i m a l s  were r anked  a c c o r d i n g  t o  t h e i r  w e i g h t s .  F i f t y - s i x  
ram lambs between 5.5 a n d  6 . 5  k i l o g r a m s  were u s e d  i n  t h e  s h o r t  
s c r o t u m  s t u d y .  F i f t y - s i x  ewe lambs were i n c l u d e d  w i t h  t h e s e  rams 
t o  c a r r y  o u t  t h e  e x p e r i m e n t  w i t h  m i n e r a l  s u p p l e m e n t .  Lamb a g e s  
r anged  from s i x  t o  n i n e  weeks. Lambs were randomly s e l e c t e d  f o r  
e a c h  t r e a t m e n t  g r o u p  and  t h e  t r e a t m e n t s  were r e p l i c a t e d  twice. 
Animals  t o  be s t e r i l i z e d  v i a  t h e  s h o r t  s c r o t u m  t e c h n i q u e  were 
t r e a t e d  on F e b r u a r y  1 4 ,  1985  a n d  r e t u r n e d  t o  t h e  h e r d .  

A l l  s t u d y  lambs were weaned a n d  weighed  on A p r i l  1 2 ,  1985  
a n d  p l a c e d  w i t h i n  t h e i r  r e s p e c t i v e  t r e a t m e n t  g r o u p s :  s h o r t  
s c r o t u m ,  m i n e r a l s ;  s h o r t  s c r o t u m ,  no m i n e r a l s ;  no s h o r t  s c r o t u m ,  
m i n e r a l s ;  a n d  no s h o r t  s c r o t u m ,  no m i n e r a l s .  Dur ing  t h e  d a y ,  
f l o c k s  (one  f o r  e a c h  r e p l i c a t i o n )  were h e r d e d  s e p a r a t e l y ,  t hough  
i n  t h e  same a r e a  s o  t h a t  a v a i l a b l e  f o r a g e  was t h e  same f o r  b o t h .  
A t  n i g h t  lambs were penned by r e p l i c a t i o n  a n d  m i n e r a l  t r e a t m e n t .  
M i n e r a l  b l o c k s  were a v a i l a b l e  f o r  lambs t h a t  r e c e i v e d  t h e  m i n e r a l  
supp lemen t  a n d  a l l  a n i m a l s  had f ree  a c c e s s  t o  w a t e r  w h i l e  penned .  
Lambs were  weighed a t  twenty-one day  i n t e r v a l s ,  w i t h  f i n a l  
w e i g h t s  b e i n g  c o l l e c t e d  on August  1 6 ,  1985.  U n f o r t u n a t e l y ,  
equ ipmen t  f o r  f e r t i l i t y  t e s t i n g  was n o t  made a v a i l a b l e .  Horn 
l e n g t h  a n d  c i r c u m f e r e n c e ,  a l s o  c r i t e r i a  f o r  marke t  a c c e p t a n c e ,  
were measured .  C i r c u m f e r e n c e  was t a k e n  a t  t h e  horn  b a s e ,  a n d  t h e  
o u t s i d e  c u r v e  o f  t h e  ho rn  was measured  f o r  l e n g t h .  Four  lambs 
were randomly s e l e c t e d  f rom t h e  l a r g e s t  t e n  lambs i n  t h e  s h o r t  
s c r o t u m  a n d  n o n - s h o r t  s c r o t u m  t r e a t m e n t s ,  a n d  were s l a u g h t e r e d  on 
August  1 7 ,  1985. L a r g e r  lambs were d e s i r e d  t o  a s s u r e  t h a t  
p u b e r t y  had been  r e a c h e d .  L ive  w e i g h t s  w i t h  no s h r i n k  were 
r e c o r d e d  j u s t  p r i o r  t o  s l a u g h t e r .  C a r c a s s  w e i g h t  was r e c o r d e d  
w i t h  t h e  head i n t a c t .  C h e s t  measurements  were t a k e n  a c r o s s  t h e  
hump. C a r c a s s  l e n g t h  was measured f rom t h e  b a s e  o f  t h e  t a i l  t o  
t h e  b e g i n n i n g  o f  t h e  neck .  T e s t i c u l a r  measurements  i n c l u d e d  
c i r c u m f e r e n c e  a t  t h e  w i d e s t  p o i n t ,  l e n g t h  f rom t i p  t o  t i p ,  a n d  
t h e  d i s t a n c e  t h a t  t h e  t e s t i c l e s  d e s c e n d e d  from t h e  abdomina l  



w a l l .  A n a l y s i s  o f  v a r i a n c e  a t  t h e  .05 p r o b a b i l i t y  l e v e l  was u sed  
t o  d e t e r m i n e  if s i g n i f i c a n t  d i f f e r e n c e s  o c c u r r e d  be tween  
t r e a t m e n t s  f o r  c h a n g e s  i n  w e i g h t .  T e s t i c u l a r ,  ho rn  a n d  c a r c a s s  
measurements  were compared u s i n g  t h e  s t u d e n t s  "tfl t e s t  a t  t h e  . 0 5  
l e v e l  of p r o b a b i l i t y .  

No d i f f e r e n c e  i n  w e i g h t  g a i n s  was found  ( F i g u r e  2 . 1 3 ) .  
Average lamb g a i n  f o r  s h o r t  s c r o t u m  a n d  n o n - s h o r t  s c r o t u m  
t r e a t m e n t s  were 3.8 a n d  3 . 5  kg r e s p e c t i v e l y  f o r  t h e  f i r s t  t h r e e  
weeks o f  t h e  s t u d y .  P r i o r  t o  t h e  s t u d y  t h e  lambs g r a z e d  s i m i l a r  
a r e a s  ( A r t e m i s i a  h e r b a - a l b a  ) a l t h o u g h  f o r a g e  a v a i l a b i l i t y  was 
d i f f e r e n t .  The amount  a n d  v a r i e t y  o f  a v a i l a b l e  f o r a g e  was much 
g r e a t e r  on t h e  s t u d y  e x c l o s u r e  t h a n  on t h e  a r e a s  g r a z e d  by t h e  
c o o p e r a t i v e  h e r d  o u t s i d e  t h e  e x c l o s u r e ,  t h e r e f o r e  g a i n s  were 
r a p i d  when t h e  a n i m a l s  were f i r s t  i n t r o d u c e d  t o  t h e  a r e a .  Weight 
g a i n s  were f a i r l y  c o n s t a n t  f o r  t h e  n e x t  f o u r  p e r i o d s .  The 
a v e r a g e  g a i n  was be tween  1 . I  a n d  1 . 6  kg d u r i n g  e a c h  o f  t h e  t h r e e  
week i n t e r v a l s  f o r  a l l  t r e a t m e n t s .  Weight l o s s e s  o c c u r r e d  d u r i n g  
t h e  l a s t  p e r i o d .  T h a t  i n t e r v a l  c o i n c i d e d  w i t h  h o t  d r y  w e a t h e r ,  
when f o r a g e  was less  r e a d i l y  a v a i l a b l e  a n d  n u t r i t i v e  v a l u e  had 
d e c l i n e d .  

an SHORT SCROTUM NON SHORT SCROTUM 

F i g u r e  2.13. S t a t i s t i c a l  means f o r  w e i g h t  c h a n g e s  o v e r  twen ty -  
one d a y  i n t e r v a l s  t o  show e f fec t s  o f  t h e  s h o r t  s c r o t u m  t e c h n i q u e  
on lamb w e i g h t .  

Weight g a i n s  i n  t h e  m i n e r a l  s u p p l e m e n t a t i o n  t r e a t m e n t s  
f o l l o w e d  a p a t t e r n  s i m i l a r  t o  t h o s e  i n  t h e  s h o r t  s c r o t u m  
t r e a t m e n t s  ( F i g u r e  2 . 1 4 ) .  T h e r e  was a  s i g n i f i c a n t  d i f f e r e n c e  i n  
g a i n  d u r i n g  t h e  t h i r d  p e r i o d .  Lambs r e c e i v i n . g  m i n e r a l  
s u p p l e m e n t s  g a i n e d  1 . 8  kg  w h i l e  t h o s e  w i t h o u t  g a i n e d  1 . 3  kg. No 
d i f f e r e n c e s  were found  f o r  t h e  o t h e r  p e r i o d s .  The r e a s o n s  f o r  a  
g r e a t e r  g a i n  d u r i n g  a n  i n t e r m e d i a t e  p e r i o d  a n d  n o t  t h e  o t h e r s  a re  
unknown. Lambs d i d  n o t  a p p e a r  t o  r e a d i l y  u t i l i z e  t h e  m i n e r a l  
s u p p l e m e n t s .  The r e s u l t s  m i g h t  have  been d i f f e r e n t  i f  a  t r a i n i n g  
p e r i o d  t o  e n c o u r a g e  t h e  lambs t o  consume t h e  m i n e r a l s  had 



preceded  t h e  e x p e r i m e n t .  

an MlNClULO a NON MIN- 

F i g u r e  2 .14.  S t a t i s t i c a l  means f o r  w e i g h t  c h a n g e s  o v e r  twen ty -  
one day i n t e r v a l s  t o  show e f fec t s  o f  m i n e r a l  s u p p l e m e n t a t i o n  on 
lamb w e i g h t .  

The s t u d y  i n c o r p o r a t e d  e a r l y  weaning  i n  i t s  p r o c e d u r e ,  a 
management t e c h n i q u e  seldom p r a c t i c e d  among Moroccan l i v e s t o c k  
p r o d u c e r s .  The p o s i t i v e  w e i g h t  g a i n s  on a l l  t r e a t m e n t s  ( e a r l y  
weaned s t u d y  lambs)  d e m o n s t r a t e d  t h a t  no i l l  e f fec t s  
r e s u l t e d  f rom t h e  weaning o f  t h e  lambs. Though no d a t a  was 
c o l l e c t e d  t h a t  compared lambs weaned and  n o t  weaned, v i s u a l  
o b s e r v a t i o n s  i n d i c a t e d  t h a t  t h e  weaned lambs were h e a l t h i e r  a n d  
g a i n e d  more w e i g h t  t h a n  t h e i r  c o u n t e r p a r t s .  V i s u a l  a s s e s s m e n t  o f  
ewe c o n d i t i o n  a p p e a r e d  t o  f a v o r  e a r l y  weaning a s  well. 

Horn deve lopment  was n o t  i n f l u e n c e d  by s h o r t  s c r o t u m  
t r e a t m e n t s  ( F i g u r e  2 . 1 5 ) .  Horn c i r c u m f e r e n c e  was 12 .5  and  1 2 . 3  
crn f o r  a n i m a l s  i n  s h o r t  s c r o t u m  and n o n - s h o r t  s c ro tum t r e a t m e n t s ,  
r e s p e c t i v e l y .  Horn l e n g t h  was measured t o  be 1 7 . 9  and  18 .2  cm 
f o r  t h e  same t r e a t m e n t s .  

C a r c a s s  deve lopment  a s  measured by w e i g h t ,  c h e s t  s i z e  a n d  
l e n g t h  was n o t  found  t o  be a l t e r e d  by t h e  s h o r t  s c ro tum t e c h n i q u e  
( F i g u r e  2 . 1 6 ) .  L ive  w e i g h t s  were 26.0 kg f o r  s h o r t  s c ro tum a n d  
25.4 kg  f o r  n o n - s h o r t  s c ro tum t r e a t m e n t s ,  and  c a r c a s s  
w e i g h t s  were 1 2 . 5  a n d  1 2 . 0  k g ,  r e s p e c t i v e l y .  T h e r e f o r e ,  v i s c e r a  
m a t e r i a l  d o e s  n o t  a p p e a r  t o  be i n f l u e n c e d  by a p p l i c a t i o n  of  t h e  
s h o r t  s c ro tum t e c h n i q u e  e i t h e r .  C h e s t  s i z e s  were a l m o s t  
i d e n t i c a l ,  69 .3  cm f o r  s h o r t  s c r o t u m  a n d  69.5 cm f o r  n o n - s h o r t  
s c r o t u m  lambs.  C a r c a s s  l e n g t h s  were 54 .0  a n d  52 .5  cm, 
r e s p e c t i v e l y ,  f o r  t h e  same t r e a t m e n t s .  



CIRCUMFERENCE LENGTH 

a snom SCROTUM a ~ c m  SWRT SCRONU 

F i g u r e  2.15.  S t a t i s t i c a l  means f o r  measurements  of  horn  
c i r c u m f e r e n c e  and  l e n g t h  t o  show e f f e c t s  o f  t h e  s h o r t  s c ro tum 
t e c h n i q u e  on horn  development  . 

" 
LIVE WEIGHT CbRCASS WEIGHT C H W  SIZE CARCASS LENGTH 

a snom SCROTUM NON SHORT SCROIUY 

F i g u r e  2.16. S t a t i s t i c a l  means f o r  measurements  o f  l i v e  w e i g h t ,  
c a r c a s s  w e i g h t ,  c h e s t  s i z e ,  and  c a r c a s s  l e n g t h  t o  show e f f e c t s  o f  
t h e  s h o r t  s c ro tum t e c h n i q u e  on c a r c a s s  deve lopment .  

When s i d e - b y - s i d e  compar i sons  were made, t e s t i c l e  
c i r c u m f e r e n c e  and  l e n g t h  b o t h  v i s u a l l y  a p p e a r e d  t o  be r educed  by 
t h e  s h o r t  s c ro tum t e c h n i q u e .  However, a t  t h e  .05 p r o b a b i l i t y  
l e v e l ,  no s i g n i f i c a n t  d i f f e r e n c e  c o u l d  be d e t e c t e d  ( F i g u r e  2 . 1 7 ) .  
S h o r t  s c ro tum t e s t i c l e s  a v e r a g e d  8.9 cm i n  c i r c u m f e r e n c e  and  



5 .1  cm i n  l e n g t h .  Non-shor t  s c r o t u m  t e s t i c l e s  a v e r a g e d  1 0 . 9  cm 
i n  c i r c u m f e r e n c e  and  7 . 0  cm i n  l e n g t h .  The d i s t a n c e  t h a t  t h e  
t e s t i c l e s  descended  f rom t h e  abdomina l  w a l l  t o  t h e  t i p  o f  t h e  
f a r t h e s t  t e s t i c l e  was found t o  be s i g n i f i c a n t l y  d i f f e r e n t  ( F i g u r e  
2 . 1 7 ) .  S h o r t  s c r o t u m  t e s t i c l e s  descended  a n  a v e r a g e  o f  5 .2  cm. 
Non-short  s c ro tum t e s t i c l e s  descended  a n  a v e r a g e  of 1 3 . 3  cm. Vas 
d e f e r e n s  and  c o n n e c t i n g  t i s s u e  had n o t  e l o n g a t e d  h a v i n g  been  
r e s t r i c t e d  i n  t h e  body c a v i t y .  

Circumtwonco Lmpm Drop* 

SHORT SCROTUM a NON SHORT SCROTUM 

F i g u r e  2 .17.  S t a t i s t i c a l  means f o r  measurements  of  t e s t i c l e  
c i r c u m f e r e n c e ,  l e n g t h  and  d r o p  t o  show e f f e c t s  o f  t h e  s h o r t  
s c ro tum t e c h n i q u e  on t e s t i c l e  deve lopment .  

I n  summary, i n d i s c r i m i n a t e  b r e e d i n g  i n h i b i t s  g e n e t i c  
improvements  by a l l o w i n g  lambs t o  be s i r e d  by low q u a l i t y  males. 
If s t e r i l i z a t i o n  t o  r e d u c e  i n d i s c r i m i n a t e  b r e e d i n g  i s  d e s i r e d  by 
sheep  p r o d u c e r s ,  t h e  s h o r t  s c r o t u m  t e c h n i q u e  i s  a  f e a s i b l e  
method. A s u r v e y  i s  b e i n g  conduc ted  among t h e  a r e a  s h e e p  
p r o d u c e r s  t o  f i n d  o u t  t h e i r  w i l l i n g n e s s  t o  a c c e p t  t h e  s h o r t  
s c r o t u m  t e c h n i q u e  a s  a  management t o o l .  The s h o r t  s c r o t u m  
t e c h n i q u e  d o e s  n o t  a d v e r s e l y  a f f e c t  a n i m a l  g a i n s .  T e s t i c l e s  may 
be r educed  i n  s i z e ,  b u t  g i v e n  t h e  v a r i a b i l i t y  t h a t  e x i s t s ,  i t  is  
d o u b t f u l  t h a t  t h i s  r e d u c t i o n  i s  enough t o  hamper marke t  
a c c e p t a n c e .  C a r c a s s  deve lopment  was n o t  a f f e c t e d  by t h e  s h o r t  
s c r o t u m  t e c h n i q u e .  B e n e f i t s  d e r i v e d  from m i n e r a l  s u p p l e m e n t a t i o n  
were l i m i t e d  b u t  c o u l d  p o s s i b l y  be i n c r e a s e d  w i t h  a  t r a i n i n g  
p e r i o d .  

C l a s s i f i c a t i o n  and  S e l e c t i o n  t o  Improve Herd Per formance  

Unproduc t ive  and  poor  q u a l i t y  s h e e p  a re  common i n  Moroccan 
s h e e p  h e r d s .  An a n i m a l  s e l e c t i o n  and  c l a s s i f i c a t i o n  program 
i n i t i a t e d  by t h e  P r o j e c t  i n t r o d u c e d  a  management a p p r o a c h  t o  
p r o d u c e r s  t h a t  e n a b l e d  them t o  improve h e r d  q u a l i t y  w i t h o u t  
c o s t l y  i n v e s t m e n t .  The program a l s o  p r o v i d e d  d a t a  r e g a r d i n g  t h e  



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

An e v a l u a t i o n  of s h e e p  a c r o s s  Morocco f o u n d  t h a t  f i f t e e n  
p e r c e n t  o f  t h e  b r e e d i n g  a n i m a l s  were i n c a p a b l e  of  r e p r o d u c t i o n .  
The c o s t ,  on a  n a t i o n a l  s c a l e ,  t o  f e e d  t h e s e  u n p r o d u c t i v e  a n i m a l s  
b a r l e y  o r  t h e  f o r a g e  e q u i v a l e n t  is  o v e r  a  b i l l i o n  d i r h a m s  
a n n u a l l y .  The e l i m i n a t i o n  of t h i s  c o s t ,  combined w i t h  t h e  
a d d i t i o n a l  income g e n e r a t e d  t h r o u g h  t h e  s u p e r i o r  a n i m a l s ,  would 
be a  t remendous  b o o s t  t o  t h e  l i v e s t o c k  s e c t o r .  The p o t e n t i a l  o f  
wool ( c o n s i d e r e d  by most l i v e s t o c k  p r o d u c e r s  a s  o n l y  a  by -p roduc t  
o f  a n i m a l  p r o d u c t i o n ) ,  c o u l d  be g r e a t l y  e x p l o i t e d  t o  p r o v i d e  a n  
a d d i t i o n a l  s o u r c e  o f  income f o r  t h e  p r o d u c e r s ,  a n d  p r o v i d e  a  
needed  raw p r o d u c t  t o  Moroccan i n d u s t r y .  A t  p r e s e n t ,  Morocco 
i m p o r t s  20 ,000  t o n s  o f  wool a n n u a l l y  t o  weave Moroccan c a r p e t s  
a n d  o t h e r  t e x t i l e s  f o r  e x p o r t .  

Approximate ly  f o u r  t h o u s a n d  s h e e p  were c l a s s i f i e d  u s i n g  
s e l e c t i o n  c r i t e r i a  based  on a n i m a l  h e a l t h  and  a g e ,  a n i m a l  
r e p r o d u c t i v e  h i s t o r y  a n d  p h y s i c a l  p rob lems ,  body s i z e ,  wool 
q u a l i t y  and  f leece c h a r a c t e r i s t i c s ,  and  b r e e d  pheno type .  Sheep  
a g e s  were d e t e r m i n e d  and  r e c o r d e d  a s  one  t o  f o u r  y e a r s  o r  o l d e r .  
A l l  c l a s s i f i c a t i o n  c r i t e r i a  were r e c o r d e d  t o  be u s e d  a s  a  
r e f e r e n c e  t o  show improvements  a c h i e v e d  o v e r  time. T e c h n i c i a n s  
p r e v i o u s l y  exposed  t o  t h e  g r a d i n g  s y s t e m  improved t h e i r  s k i  11s 
and  gave  f u l l  e x p l a n a t i o n  o f  t h e  s e l e c t i o n  c r i t e r i a  a n d  g r a d i n g  
t e c h n i q u e s  t o  p r o d u c e r s .  P r o d u c e r s  a s s i s t e d  p r o j e c t  t e c h n i c i a n s  
i n  c l a s s i f y i n g  a n d  s o r t i n g  t h e  a n i m a l s  i n i t i a l l y ,  a n d  were soon  
p a r t i c i p a t i n g  i n  t h e  a c t u a l  g r a d i n g  and  c l a s s i f y i n g .  

The s p e c i f i c  c r i t e r i a  f o r  s e l e c t i o n  i n  o r d e r  o f  p r i o r i t y  
were: 

1) DISEASE. A l l  a n i m a l s  were checked  f o r  s i g n s  o f  c h r o n i c  
e x t e r n a l  and  i n t e r n a l  p a r a s i t e s  a n d / o r  d i s e a s e s .  
D i s e a s e d  a n i m a l s  were marked f o r  c u l l i n g .  

2 )  ABILITY TO REPRODUCE. Ewes were checked  f o r  udde r  
deve lopmen t ,  damaged u d d e r ,  v a g i n i t i s ,  a n d  d e f o r m i t i e s  
o f  t h e  g e n i t a l i a .  Rams were checked  f o r  t e s t i c u l a r  
deve lopmen t ,  e p i d i d y m i t i s  a n d  d e f o r m i t i e s  of  t h e  
g e n i t a l i a .  Problem a n i m a l s  were marked f o r  c u l l i n g .  

3 )  ABILITY TO FORAGE. A l l  a n i m a l s  were examined f o r  t o o t h  
deve lopmen t ,  d e f o r m i t i e s  s u c h  a s  o v e r b i t e  and  
u n d e r b i t e ,  b roken  mouths o r  m i s s i n g  t e e t h  and  s o u n d n e s s  
o f  l e g s  and  fee t .  Problem a n i m a l s  were marked f o r  
c u l l i n g .  

4 )  SIZE. A l l  a n i m a l s  were e v a l u a t e d  f o r  s i z e  r e l a t i v e  t o  
a g e .  S m a l l ,  u n d e r s i z e d  a n i m a l s  were marked f o r  
c u l l i n g .  

5 )  WOOL QUALITY. The f leece o f  e a c h  a n i m a l  was g r a d e d  f o r  
q u a l i t y  based  on t h e  s p i n n i n g  c o u n t  sys t em.  H a i r  a n d  
kemp i n  t h e  f l e e c e  ( d e f e c t s  c a u s i n g  wool t o  be 
downgraded h e a v i l y  i n  t h e  i n t e r n a t i o n a l  wool m a r k e t )  
were r a t e d  from 0  t o  6 ,  w i t h  0  b e i n g  none and  6 b e i n g  
a b u n d a n t .  



6 )  BREED PHENOTYPE. A t  one s i t e ,  o f  t h e  a n i m a l s  hav ing  
met a l l  t h e  above  p r o d u c t i o n  r e l a t e d  r e q u i r e m e n t s ,  o n l y  
t h o s e  e x p r e s s i n g  t h e  c h a r a c t e r i s t i c s  o f  t h e  l o c a l  
b r e e d ,  Beni  G u i l ,  were p l a c e d  i n  f l o c k  number one .  
T h i s  c o o r d i n a t e d  t h e  s e l e c t i o n  p r o c e s s  i n t r o d u c e d  by 
t h e  P r o j e c t  and  t h a t  o f  ANOC. The a im o f  t h i s  
p a r t i c u l a r  c o o p e r a t i v e  was t o  g r a d u a l l y  c r e a t e  a  h i g h l y  
p r o d u c t i v e  p u r e  Beni  G u i l  f l o c k  t h r o u g h  s e l e c t i o n .  

Animals were c l a s s i f i e d  and  g rouped  a s  f o l l o w s :  

Flock 1. T h i s  f l o c k  was made up o f  t h e  h i g h e s t  q u a l i t y  
a n i m a l s  t h a t  would compr i se  a  b r e e d i n g  group  from which 
t h e  m a j o r i t y  of  f u t u r e  r e p l a c e m e n t s  would be s e l e c t e d .  
Only t h o s e  sound a n i m a l s  ( c r i t e r i a  1 -4)  e x h i b i t i n g  a  
s p i n n i n g  c o u n t  o f  5 0  ( t h e  lower  l i m i t  o f  t h e  f i n e  
woo l s )  o r  b e t t e r  q u a l i f i e d  f o r  t h i s  f l o c k .  E w e s  were 
s e l e c t e d  f o r  F l o c k  #I o n l y  i f  t h e  amount of  kemp a n d / o r  
h a i r  was 2  o r  less. Rams were s e l e c t e d  f o r  f l o c k  one 
o n l y  i f  t h e  amount o f  kemp a n d / o r  h a i r  was 1  o r  less. 
Meet ing  a  p h e n o t y p i c  c r i t e r i o n  was r e q u i r e d  i n  some 
a r e a s .  

Flock 2. T h i s  f l o c k  was formed f rom a n i m a l s  mee t ing  
s e l e c t i o n  c r i t e r i a  one t h r o u g h  f o u r  b u t  w i t h  wool 
q u a l i t y  low o r ,  a t  one  s i t e ,  i f  t h e y  d i d  n o t  e x h i b i t  
t h e  Beni  G u i l  breed phenotype  c h a r a c t e r i s t i c s .  

Flock 3. T h i s  f l o c k  was formed from t h o s e  a n i m a l s  n o t  
m e e t i n g  t h e  c r i t e r i a  f o r  f l o c k s  1  o r  2 .  These  a n i m a l s  
were c o n s i d e r e d  t h e  c u l l s  and  were t o  be s o l d .  

Data r e c o r d e d  d u r i n g  t h e  i n i t i a l  s e l e c t i o n  p r o c e s s  s e r v e s  a s  
t h e  b a s e l i n e  f o r  a n n u a l  c o m p a r i s o n s  of  t h e  h e r d  c h a r a c t e r i s t i c s  
a n d  a s  a  measure  o f  h e r d  improvement p r o g r e s s .  These d a t a ,  t h e  
h e r d  c o m p o s i t i o n ,  a g e  and  s e x  r a t i o ,  wool q u a l i t y  and  t h e  
o c c u r r e n c e  of u n d e s i r a b l e  a n i m a l  a t t r i b u t e s  i n d i c a t e  t h a t  t h e  
c u r r e n t  l e v e l  of management i s  low. Even i n  a n  ANOC h e r d  t h a t  
was i n c l u d e d  i n  t h e  program, a n i m a l  q u a l i t y  and  p r o d u c t i v i t y  were 
found  t o  be  q u i t e  low. 

After t h e  s h e e p  were c l a s s i f i e d  a n d  g rouped  a c c o r d i n g  t o  t h e  
s e l e c t i o n  c r i t e r i a ,  745 ewes o f  t h e  3763 t o t a l  ( 2 0 % )  q u a l i f i e d  
f o r  F lock  # I .  Twenty-nine o f  t h e  179  rams examined ( 1 6 % )  met a l l  
t h e  r e q u i r e m e n t s  f o r  t h i s  p r imary  b r e e d i n g  f l o c k .  An a d d i t i o n a l  
2097 ewes ( 5 6 % )  and  59  rams (33%) met c r i t e r i a  t h a t  p l a c e d  them 
i n  F l o c k  #2. A t o t a l  o f  921 ewes ( 2 4 % )  and  91 rams ( 5 1 % )  d i d  n o t  
meet  t h e  s e l e c t i o n  c r i t e r i a ,  and  it  was recommended t h a t  t h e y  be 
s o l d .  

F ive  hundred  and  f o r t y - e i g h t  o f  t h e  921 ewes t h a t  f a i l e d  t o  
meet  t h e  s e l e c t i o n  c r i t e r i a  (15% o f  t h e  ewes examined)  were 
c o n s i d e r e d  t o  be a n i m a l s  i n c a p a b l e  o f  r e p r o d u c t i o n .  One hundred  
and  e i g h t e e n  o f  t h e  u n p r o d u c t i v e  ewes were s t e r i l e .  The o t h e r  
430 ewes were c o n s i d e r e d  u n p r o d u c t i v e  a s  a  r e s u l t  o f  p h y s i c a l  
p rob lems ,  s u c h  a s  bad u d d e r s  (84  ewes) t h a t  i n h i b i t e d  m i l k  
p r o d u c t i o n ,  b roken  mouths ( 2 9 8  ewes), poor  t e e t h  ( 3 7  ewes )  o r  
poor  h e a l t h  ( 1 1  ewes )  t h a t  i n h i b i t e d  t h e  a n i m a l s  f rom consuming 
a d e q u a t e  f o r a g e  t o  meet n u t r i t i o n a l  r e q u i r e m e n t s  f o r  r e p r o d u c t i o n  



and  l a c t a t i o n .  
An a d d i t i o n a l  373  ewes ( 9 %  of t h e  ewes examined)  were c u l l e d  

f o r  t r a i t s  t h a t  d i d  n o t  r e n d e r  them i n c a p a b l e  o f  r e p r o d u c t i o n ,  
b u t  t h a t  d i d  make them u n d e s i r a b l e  a n i m a l s  t o  be k e p t  i n  t h e  
h e r d s .  Twenty-two were recommended t o  be c u l l e d  because  t h e y  
were d w a r f s .  Horn p r e s e n c e ,  a n  u n d e s i r a b l e  g e n e t i c  t r a i t  t h a t  is  
a n  i n d i c a t i o n  o f  hormonal i m b a l a n c e ,  e l i m i n a t e d  1 0 3  ewes.  F i v e  
ewes t h a t  had s e v e r e  s k i n  i n f e c t i o n s ,  one  ewe t h a t  was b l i n d  a n d  
a n o t h e r  t h a t  was c r i p p l e d  were a l s o  recommended t o  be c u l l e d .  A 
poor  f leece ( a  g r a d e  less t h a n  46 a n d  a  k e m p l h a i r  r a t i n g  o f  5 o r  
6 )  was t h e  r e a s o n  t h a t  a n o t h e r  241 ewes were c u l l e d  ( s e e  T a b l e  
2 .14 f o r  d e t a i l s  o f  c u l l i n g ) .  

T a b l e  2.14.  Reasons and  numbers o f  ewes t h a t  were c u l l e d  i n  t h e  
C l a s s i f i c a t i o n  and  S e l e c t i o n  Program. 

Ninety-one ( 5 1 % )  o f  t h e  179  rams examined were i d e n t i f i e d  
f o r  c u l l i n g .  T h i r t y - f i v e  (20% o f  t h e  rams examined)  were 
e l i m i n a t e d  b e c a u s e  t h e y  were c o n s i d e r e d  i n c a p a b l e  o f  
r e p r o d u c t i o n .  Twenty-two were found  t o  be s t e r i l e .  Problems 
r a n g e d  from e p i d i d y m i t i s  t o  a  c r y p t o r c h i d  ram. The o t h e r  1 3  rams 
t h a t  were e l i m i n a t e d  were c o n s i d e r e d  u n h e a l t h y  ( n i n e  w i t h  b roken  
mouths ,  two w i t h  poor  t e e t h  a n d  two t h a t  were s i c k )  and  i n c a p a b l e  
of m e e t i n g  t h e i r  r e q u i r e d  n u t r i t i o n a l  n e e d s  f o r  r e p r o d u c t i o n .  
F i f t y - s i x  rams (31% o f  t h e  rams examined)  were e l i m i n a t e d  b e c a u s e  
o f  a  poor  fleece ( a  g r a d e  less t h a n  48 o r  a  k e m p l h a i r  p r e s e n c e  
r a t i n g  o f  5 o r  6 )  (see T a b l e  2 .15) .  

Wool g r a d e s  r a n g e d  f rom 40 t o  60. The m a j o r i t y  o f  t h e  
f leeces o f  ewes ( 9 5 % )  a n d  rams ( 9 2 % )  f e l l  between t h e  g r a d e s  o f  
44 and  50. Kemp was p r e s e n t  on 73% o f  t h e  ewes ( T a b l e  2 . 1 6 )  a n d  
65 p e r c e n t  o f  t h e  rams ( T a b l e  2 .17 ) .  

REASONS CULLED 

REPRODUCTIVE PROBLEMS 
BAD UDDER 
BROKEN EIOUTH 
POOR TEETH 
SICKLY 
BLIND 
BAD LEGS 
SKIN INFECTION 
POOR FLEECE 
DWARFS 
IIORNS 

TOTALS 

NUMBER 
CULLED 

1 1 8  
8  4  

298 
37  
11 
1 
1 
5 

24 1 
2  2  

1 0 3  

9 2 1  

PERCENT 
OF CULL 

1 2 . 8 1  
9 . 1 2  

3 2 . 3 6  
4 . 0 2  
1 . 1 9  
0 . 1 1  
0 . 1 1  
0 . 5 4  

2 6 . 1 7  
2 . 3 9  

1 1 . 1 8  

1 0 0 . 0 0  

PERCENT 
OF EWES 

3 .14  
2 .23  
7 . 9 2  
0 . 9 8  
0 . 2 9  
0 . 0 3  
0 . 0 3  
0 . 1 3  
6 . 4 0  
0 . 5 8  

' 2 .74  

2 4 . 4 8  



Tab le  2.15.  Reasons and  numbers o f  rams t h a t  were c u l l e d  i n  t h e  
C l a s s i f i c a t i o n  and S e l e c t i o n  Program. 

I REASONS CULLED 

REPRODUCTIVE PROBLEMS 
DROKEN MOUTH 
POOR TEETIf 
SICKLY 
POOR FLEECE 

TOTALS 

NUMBER 
CULLED 

T a b l e  2.16. Ewe wool q u a l i t y  and  p r e s e n c e  o f  kemp i n  t h e  
C l a s s i f i c a t i o n  and S e l e c t i o n  Program sample ( 0  i s  no kemp and  6  
i s  a b u n d a n t ) .  

T a b l e  2.17. Ram wool q u a l i t y  and  p r e s e n c e  o f  kemp i n  t h e  
C l a s s i f i c a t i o n  and  S e l e c t i o n  Program sample ( 0  is  no kemp and  6 
i s  a b u n d a n t ) .  

KEMP 
RANKING 

6 
5 
4 
3 
2 
1 
0 

TOTAL 
ANIMALS 

I n  summary, poor  q u a l i t y  a n i m a l s  a r e  common i n  Moroccan 
sheep  h e r d s .  F i f t e e n  p e r c e n t  o f  t h e  a n i m a l s  i n  t h e  b r e e d i n g  
h e r d s  were found t o  be i n c a p a b l e  o f  r e p r o d u c t i o n .  If t h e s e  

WOOL GRADES 

40 42 44 46 48 50 52 54 56 58 60 

o 1 259 51 17 3 0 0 0 0 
1 2 90 62 37 17 8 0 0 0 0 
2 3 212 80 38 17 10 2 0 0 0 
4 5 227 111 09 37 5 3 U 0 0 
4 1 318 248 lG4 59 9 1 0 O 0 
2 0 158 152 122 05 13 5 2 0 0 
1 1 156 215 326 233 41 31 20 0 0 

14 13 1420 919 793 451 86 42 22 0 0 

TOTAL 
ANIMALS 

0 T  
217 
364 
481 
804 
539 

1027 

3763 

TOTAL 
ANIMALS 

013 
13 
17 
18 
2 8 
2 7 
6 3 

179 

KEUP 
RANKING 

6 
5 
4 
3 
2 
1 
0 

TOTAL 
ANIUALS 

WOOL GRADES 

40 42 44 46 48 50 52 54 56 58 60 

o 3 8 2 o o o o o o 
0 0 4 3 4 2 0 0 0 0 0  
0 2 1 0 5 0 0 0 0 0 0 0  
0 0 1 3 2 3 0 0 0 0 0 0  
0 0 1 0 0 7 3 0 U 0 0 0  
1 0 6 6 6 7 0 1 0 0 0  
0 0 5 1 0 1 9 2 1 2 0 1 0 5  

1 5 56 36 39 33 2 1 L 0 5 



numbers a r e  expanded t o  t h e  e s t i m a t e d  12 m i l l i o n  b r e e d i n g  ewes i n  
Morocco, a  t o t a l  of 1.8 m i l l i o n  u n p r o d u c t i v e  ewes a r e  p r e s e n t  i n  
t h e  c o u n t r y .  These  a n i m a l s  c o n t r i b u t e  t o  t h e  consumpt ion  o f  a  
l i m i t e d  f o r a g e  r e s o u r c e  w i t h  l i t t l e  o r  no r e t u r n .  An a v e r a g e  b f  
t h i r t y  k i l o g r a m s  o f  b a r l e y  o r  i t s  f o r a g e  e q u i v a l e n t  i s  r e q u i r e d  
t o  s u p p o r t  a mature  ewe month ly .  I n  o r d e r  t o  s u p p o r t  t h e  
u n p r o d u c t i v e  a n i m a l s ,  o v e r  one b i l l i o n  d i r h a m s  w o r t h  o f  f e e d  is  
r e q u i r e d  a n n u a l l y .  A s e l e c t i o n  program e s t a b l i s h e d  c o u n t r y  wide 
c o u l d  q u i c k l y  r e d u c e  t h e  number o f  poor  q u a l i t y  a n i m a l s  and  
g r e a t l y  improve h e r d  pe r fo rmance .  F u r t h e r ,  wool q u a l i t y ,  a  
h i g h l y  h e r i t a b l e  t r a i t ,  c o u l d  be improved t h r o u g h  t h e  same 
program and  g e n e r a t e  a d d i t i o n a l  income f o r  t h e  l i v e s t o c k  
p r o d u c e r s  a n d  p r o v i d e  a v a l u a b l e  r e s o u r c e  f o r  Morocco. 

Goat  a n d  Sheep P r o d u c t i o n  on L imi t ed  R e s o u r c e s  

Low income p r o d u c e r s  o f t e n  l a c k  f u n d s  a n d  o t h e r  r e s o u r c e s  t o  
i n v e s t  i n  t h e i r  l i v e s t o c k .  Animals  a r e  i n a d e q u a t e l y  n o u r i s h e d  
and  r e c e i v e  l i m i t e d  and  o f t e n  i n e f f e c t i v e  h e a l t h  c a r e .  Low income 
p r o d u c e r s 1  a n i m a l s  a r e  g e n e r a l l y  r e s t r i c t e d  t o  g r a z i n g  n a t i v e  
v e g e t a t i o n  t h r o u g h o u t  t h e  y e a r .  The midd le  income p r o d u c e r s 1  
a n i m a l s  u t i l i z e  c r o p  r e s i d u e s  d u r i n g  t h e  summer a n d  e a r l y  f a l l ,  
when n a t i v e  v e g e t a t i o n  i s  s c a r c e  and  i t s  n u t r i t i v e  v a l u e  i s  low. 
L i v e s t o c k  owned by low income p r o d u c e r s  g e n e r a l l y  c o n s i s t s  o f  
s m a l l  numbers o f  s h e e p  and  g o a t s .  Sheep a r e  r e c o g n i z e d  a s  b e i n g  
more v a l u a b l e  a n d  a r e  t h e r e f o r e  t h e  s o u r c e  o f  more p r i d e  o f  
owner sh ip .  

When g i v e n  a  c h o i c e  i n  f o r a g e  s e l e c t i o n ,  s h e e p  a n d  g o a t  d i e t  
o v e r l a p  is g e n e r a l l y  small a t  most.  G o a t s  p r e f e r  b rowse ,  w h i l e  
s h e e p  select  g r a s s  and  f o r b s  ( S q u i r e s ,  1 9 8 2 ) .  G o a t s  a c h i e v e  
h i g h e r  r e p r o d u c t i v e  r a t e s  a n d  d i g e s t i v e  and  b i o l o g i c a l  e f f i c i e n c y  
t h a n  s h e e p  (Devendra ,  1981 ) .  Thus ,  t h e y  may have a c o m p a r a t i v e  
a d v a n t a g e  on r a n g e  domina ted  by woody v e g e t a t i o n .  B i o l o g i c a l  
e f f i c i e n c y  is  d e f i n e d  a s  a measure  o f  t h e  a b i l i t y  o f  t h e  s p e c i e s  
t o  r e p r o d u c e ,  s u r v i v e  and  m a i n t a i n  i t s  numbers i n  a  g i v e n  
e n v i r o n m e n t  ( B l a x t e r ,  1968). N a t i v e  v e g e t a t i o n  c o n s i s t i n g  o f  low 
l y i n g  s h r u b s  w i t h  s p a r s e  d i s p e r s i o n  o f  g r a s s  a n d  f o r b s  would 
t h e r e f o r e  f a v o r  g o a t  p r o d u c t i o n .  Dr. J a c k  R u t t l e ,  a  TDY 
s p e c i a l i s t  i n  s h e e p  p r o d u c t i o n ,  s t a t e d  i n  h i s  TDY r e p o r t ,  " I t  is  
i n t e r e s t i n g  t o  n o t e  t h a t  i n  a l l  f l o c k s  s e e n ,  t h e  g o a t s  a p p e a r e d  
t o  be h e a l t h i e r  and  t o  be r e p r o d u c i n g  b e t t e r  t h a n  s h e e p .  The 
r e a s o n  f o r  t h i s  is o b v i o u s  a s  t h e  g o a t s  are  l i v i n g  on browse a n d  
do n o t  compete  w i t h  s h e e p  f o r  g r a s s e s .  C o n s e q u e n t l y ,  t h e  g o a t s  
a re  by compar i son  well f e d  i n  a r e a s  where o t h e r  a n i m a l s  a re  
m a l n o u r i s h e d n .  Given  t h e s e  a d v a n t a g e s ,  i t  may be b e t t e r  t o  
d i r e c t  t h e  low income p r o d u c e r  t o  r a i s e  g o a t s  r a t h e r  t h a n  expend  
t h e i r  l i m i t e d  r e s o u r c e s  i n  s h e e p  p r o d u c t i o n .  A s t u d y  c o n d u c t e d  
by P r o j e c t  t e c h n i c i a n s  s o u g h t  t o  d e t e r m i n e  i f  g o a t s ,  t hough  o f  
lower  v a l u e  a n d  s t a t u s ,  have a n  a d v a n t a g e  o v e r  s h e e p  i n  t e r m s  of 
s u r v i v a l  and  p r o d u c t i o n  p o t e n t i a l  unde r  a management sys t em 
d i c t a t e d  by l i m i t e d  r e s o u r c e s .  

The s h e e p  a n d  g o a t  f l o c k s  o f  a  s i n g l e  low income p r o d u c e r  i n  
t h e  M i d e l t  r e g i o n  were m o n i t o r e d  o v e r  t h e  c o u r s e  o f  a y e a r  t o  
d e t e r m i n e  t h e i r  p r o d u c t i o n  l e v e l s .  A t  t h e  s t u d y  i n c e p t i o n ,  t h e  
p r o d u c e r  owned e q u a l  numbers o f  s h e e p  and  g o a t s ;  17 ewes a n d  
d o e s ,  and  one ram and  buck. A l l  a n i m a l s  were i d e n t i f i e d  w i t h  ear  
t a g s  and  weighed e v e r y  t w e n t y - e i g h t  d a y s .  Lambs and  k i d s  born  



d u r i n g  t h e  s t u d y  had t h e i r  b i r t h  d a t e s  r e c o r d e d ,  were weighed a n d  
e a r - t a g g e d ,  and  i n c l u d e d  i n  t h e  p e r i o d i c  w e i g h t  c h e c k s .  A l l  
a n i m a l s  were h e r d e d  t o g e t h e r  t h r o u g h o u t  t h e  y e a r .  

The p r o d u c e r  he rded  h i s  f l o c k  w i t h i n  a  two t o  t h r e e  
k i l o m e t e r  r a d i u s  o f  h i s  house  on n a t i v e  v e g e t a t i o n  y e a r  round .  
S a g e b r u s h  ( A r t e m i s i a  h e r b a - a l b a )  a n d  a l p h a - g r a s s  ( S t i p a  
t e n a c i s s i m a )  s i t e s  were b o t h  u s e d .  S a g e b r u s h  a r e a s  were used  
p r e d o m i n a n t l y  from e a r l y  s p r i n g  t o  e a r l y  f a l l  a n d  a l p h a - g r a s s  
a r e a s  were used  t h e  r e m a i n d e r  o f  t h e  y e a r .  Sheep were 
supp lemen ted  w i t h  0 . 5  kg  b a r l e y  p e r  head ( r am,  ewes a n d  l a m b s )  
p e r  day  s t a r t i n g  i n  November a n d  c o n t i n u i n g  t h r o u g h  F e b r u a r y .  
Dur ing  J a n u a r y  t h e  s h e e p  were a l s o  p r o v i d e d  a p p r o x i m a t e l y  0 . 3  kg  
o f  s t r a w  o r  a l f a l f a  p e r  head p e r  day .  K ids  a l s o  r e c e i v e d  0 . 5  kg  
b a r l e y  p e r  head p e r  day  d u r i n g  J a n u a r y  i n  a n  e f f o r t  t o  b u i l d  up 
t h e i r  s t r e n g t h  a n d  r e s i s t a n c e  t o  a  d i a r r h e t i c  i l l n e s s  t h a t  s t r u c k  
t h e  f l o c k .  The g o a t  d o e s  a n d  buck d i d  n o t  r e c e i v e  any  
s u p p l e m e n t a l  f e e d  d u r i n g  t h e  s t u d y .  

The ram a n d  buck d i d  e q u a l l y  well d u r i n g  t h e  s t u d y .  They 
b o t h  weighed  1 9 . 5  kg  a t  t h e  s t a r t  o f  t h e  s t u d y  ( A p r i l  4 ,  1985)  
a n d  c o n c l u d e d  t h e  s t u d y  w i t h i n  0 . 5  kg  o f  e a c h  o t h e r .  The buck 
weighed 25 .0  kg a n d  t h e  ram 24 .5  kg .  Both a n i m a l s  showed 
s i g n i f i c a n t  g a i n s  d u r i n g  t h e  f i r s t  t h r e e  months o f  t h e  s t u d y  a n d  
t h e n  m a i n t a i n e d  o r  l o s t  w e i g h t  d u r i n g  t h e  res t  o f  t h e  time ( a n  
e x c e p t i o n  b e i n g  t h a t  t h e  buck g a i n e d  w e i g h t  d u r i n g  t h e  f i f t h  
month o f  t h e  s t u d y ) .  The ma jo r  b r e e d i n g  p e r i o d s  o c c u r r e d  f o r  t h e  
buck w h i l e  v e g e t a t i o n  was r e a d i l y  a v a i l a b l e  ( A p r i l  and  May) a n d  
f o r  t h e  ram a f t e r  a v a i l a b l e  v e g e t a t i o n  had begun t o  d e c l i n e  ( J u n e  
a n d  A u g u s t ) .  Poor  pe r fo rmance  by t h e  ram o r  buck migh t  have 
i n d i c a t e d  a n  u n h e a l t h y  o r  u n p r o d u c t i v e  a n i m a l ,  however ,  f e r t i l i t y  
had been p roven  i n  p r e v i o u s  l amb /k id  c r o p s .  Poor  ram o r  buck 
pe r fo rmance  migh t  have c a u s e d  p r o d u c t i o n  v a r i a n c e s  be tween  t h e  
two s p e c i e s  a s  a  r e s u l t  o f  t h a t  i n d i v i d u a l ' s  p e r f o r m a n c e ,  
u n r e l a t e d  t o  t h e  s p e c i e s  p o t e n t i a l  unde r  t h e  management s y s t e m  i n  
q u e s t i o n .  

Ewes a n d  d o e s  had similar w e i g h t  f l u c t u a t i o n s .  Weight 
i n c r e a s e d  f rom A p r i l  t h r o u g h  J u n e  a n d  t h e n  was l o s t  a s  a v a i l a b l e  
f o r a g e  d e c l i n e d  ( F i g u r e  2 . 1 8 ) .  F i v e  o f  t h e  17  ewes had lambs  
when t h e  s t u d y  s t a r t e d .  A l l  f i v e  p roduced  a n o t h e r  lamb d u r i n g  
t h e  s t u d y .  One o f  t h e  g o a t s  had a  k i d  a t  t h e  s t u d y  i n c e p t i o n  a n d  
i t  gave  b i r t h  t o  a n o t h e r  k i d  t h e  n e x t  f a l l .  One ewe and  t h r e e  
d o e s  d i e d  ( s i x  a n d  e i g h t e e n  p e r c e n t ,  r e s p e c t i v e l y )  d u r i n g  t h e  
s t u d y .  One doe  was k i l l e d  a f t e r  i t  b r o k e  a  l e g .  The r e a s o n s  f o r  
t h e  o t h e r  d e a t h s  a r e  unknown. The o t h e r  1 6  ewes a n d  1 4  d o e s  
p roduced  a  t o t a l  o f  1 2  lambs a n d  n i n e  k i d s  p r i o r  t o  t h e  
c o n c l u s i o n  o f  t h e  s t u d y .  A 75% lambing  r a t e  f o r  t h e  ewes a n d  a 
64% k i d d i n g  r a t e  f o r  t h e  d o e s  o c c u r r e d  d u r i n g  t h e  s t u d y .  No 
t w i n s  were b o r n  t o  e i t h e r  s p e c i e s .  

One k i d  a n d  f i v e  lambs were p r e s e n t  when t h e  s t u d y  began .  
Though t h e  lambs were h e a v i e r ,  w e i g h t  g a i n s  a p p e a r e d  t o  be  
s i m i l a r  f o r  t h e  two s p e c i e s .  We igh t s  f l u c t u a t e d  i n  much t h e  same 
way a s  t h e y  d i d  f o r  t h e  a d u l t s ,  w i t h  g a i n s  b e i n g  made e a r l y  i n  
t h e  s t u d y ,  l e v e l i n g  o f f  a n d  t h e n  d e c l i n i n g  a s  f o r a g e  became less  
a v a i l a b l e .  



F i g u r e  2.18. Average d a i l y  w e i g h t  change  d u r i n g  t w e l v e ,  28-day 
p e r i o d s  f o r  ewes a n d  d o e s  owned by a low income p r o d u c e r  i n  t h e  
M i d e l t  a r e a .  

G o a t s  and  s h e e p  had t h r e e  p a r t u r i t i o n  p e r i o d s  d u r i n g  t h e  
s t u d y :  summer ( J u l y  and  A u g u s t ) ,  f a l l  ( O c t o b e r  a n d  ~ o v e m b e r )  a n d  
w i n t e r  (December and  J a n u a r y ) .  Seven o f  t h e  n i n e  k i d s  b o r n  
d u r i n g  t h e  s t u d y  were born  i n  t h e  summer p e r i o d  and  one  was born  
i n  e a c h  o f  t h e  o t h e r  two p e r i o d s .  Only one of  t h e  lambs was b o r n  
d u r i n g  t h e  summer p e r i o d .  F i v e  lambs were b o r n  i n  t h e  f a l l  and  
s i x  were born  i n  t h e  w i n t e r  p e r i o d .  Death l o s s e s  f o r  b o t h  lambs 
and  k i d s  bo rn  d u r i n g  t h e  s t u d y  were h i g h .  F i f t y - s i x  p e r c e n t  o f  
t h e  k i d s  d i e d ;  t h r e e  o f  t h e  s e v e n  bo rn  i n  t h e  summer, and  b o t h  o f  
t h o s e  born  l a t e r .  Two o f  t h e  lambs bo rn  i n  t h e  f a l l  and  t h r e e  
b o r n  i n  t h e  w i n t e r  d i e d  (40% o f  t h e  l a m b s ) .  One o f  t h e  lambs 
p r e s e n t  a t  t h e  s t u d y  i n c e p t i o n  a l s o  d i e d .  The c a u s e s  o f  d e a t h  
were a t t r i b u t e d  t o  a d i a r r h e t i c  i l l n e s s .  Low lambing  rates a n d  
h i g h  d e a t h  l o s s e s  combined t o  r e s u l t  i n  low lamb and  k i d  c r o p .  
The lamb c r o p  was 35% a n d  t h e  k i d  c r o p  was o n l y  24%. Because o f  
t h e  d e a t h s ,  c o m p a r i s o n s  of lamb and  k i d  g rowth  rates were n o t  
made. 

I n i t i a l l y  t h e  s t u d y  p u r p o s e  was t o  d e t e r m i n e  i f  g o a t s  
p r o v i d e d  g r e a t e r  p r o d u c t i o n  t h a n  s h e e p  unde r  a management s y s t e m  
w i t h  l i m i t e d  r e s o u r c e s .  Though n e i t h e r  s p e c i e s  p roved  v e r y  
p r o d u c t i v e ,  t h e  r e s u l t s  i n d i c a t e d  t h e  c o n t r a r y ,  w i t h  s h e e p  o u t  
p r o d u c i n g  t h e  g o a t s .  Sheep p roduced  more lambs t h a n  g o a t s  d i d  
k i d s  a n d  had a  lower  rate o f  d e a t h  l o s s .  However, t h e  s h e e p  were 
p r o v i d e d  f e e d  s u p p l e m e n t s  a t  a c o s t  t o  t h e  p r o d u c e r  t h a t  may have 
been h i g h e r  t h a n  t h e  p o t e n t i a l  income t h a t  c o u l d  be d e r i v e d  f rom 
t h e  a d d i t i o n a l  lambs. A t  b e s t ,  t h e  r e s u l t s  were n o t  c o n c l u s i v e .  

The s t u d y  migh t  be  more u s e f u l  f o r  p r o v i d i n g  i n s i g h t  
c o n c e r n i n g  t h e  m a r g i n a l  p r o d u c t i o n  s y s t e m  o f  t h e  low income 
l i v e s t o c k  p r o d u c e r .  The p r o d u c e r  c l a i m e d  t h a t  t h e  y e a r  d u r i n g  
which  h i s  a n i m a l s  were mon i to red  was a n  l 1 o f f H  y e a r .  However, a 



s i n g l e  k i d  a n d  f i v e  lambs a t  t h e  s t u d y  i n c e p t i o n  A p r i l ,  1985 ,  
i n d i c a t e d  t h e  p r e v i o u s  y e a r  was h a r d l y  a  s u c c e s s .  R e p r o d u c t i o n  
d u r i n g  t h e  s t u d y  p e r i o d  l e d  t o  more o f f s p r i n g  by A p r i l  1986  t h a n  
were p r e s e n t  by t h e  same d a t e  i n  t h e  p r e v i o u s  y e a r .  

The p r o d u c e r  i n c u r r e d  s i g n i f i c a n t  c o s t s  i n  o b t a i n i n g  t h e  
m a r g i n a l  r e s u l t s  o b s e r v e d  d u r i n g  t h e  c o u r s e  o f  t h e  s t u d y .  He 
i n v e s t e d  a p p r o x i m a t e l y  2200 DH i n  s u p p l e m e n t a l  f e e d s  a n d  med ic ine  
t o  g i v e  h i s  l i v e s t o c k .  T h i s  e x p e n s e  is  r o u g h l y  e q u i v a l e n t  t o  
f o u r  months wages t h a t  t h e  p r o d u c e r  e a r n e d  a s  a  s a l a r i e d  worker  
f o r  t h e  government .  No o t h e r  income was a v a i l a b l e  t o  o f f s e t  
t h e s e  e x p e n s e s .  Wool p roduced  by h i s  s h e e p  was w o r t h  s l i g h t l y  
more t h a n  200 DH a t  t h e  l o c a l  s o u k ,  b u t  t h e  p r o d u c e r  k e p t  a l l  o f  
h i s  wool f o r  d o m e s t i c  u s e .  The g o a t  h a i r  was n o t  c l i p p e d .  

L i v e s t o c k  numbers r e p r e s e n t  w e a l t h  t o  t h e  p r o d u c e r  a n d  
p r o v i d e  him a  s e n s e  o f  s t a t u s .  The man i s  h o l d i n g  what  w e a l t h  he 
h a s  i n  t h e  fo rm o f  l i v e s t o c k  and  s u r e l y  f ee l s  t h a t  t h i s  form o f  
w e a l t h  a c c u m u l a t i o n  i s  h i s  b e s t  a l t e r n a t i v e .  Though t h i s  may be 
a n  e x t r e m e  c a s e ,  i t  is  u n f o r t u n a t e l y  n o t  a n  u n u s u a l  one f o r  t h e  
low income p r o d u c e r s .  



CONCLUSIONS AND RECOMMENDATIONS 

Smal l  r u m i n a n t  p r o d u c t i o n  s y s t e m s  a n d  l e v e l s  o f  p r o d u c t i o n  
v a r i e d  between and  w i t h i n  t h e  P r o j e c t  s i tes.  However, s i m i l a r  
p roblems a n d  c o n s t r a i n t s  i n  l i v e s t o c k  p r o d u c t i o n  were r e f l e c t e d  
t o  some d e g r e e  a c r o s s  t h e  c o u n t r y .  The pu rpose  of t h i s  s e c t i o n  
o f  t h e  r e p o r t  i s  t o  n o t e  t h e s e  s imi lar i t ies  a n d  d i f f e r e n c e s ,  
d i s c u s s  t h e  problems i d e n t i f i e d ,  a n d  s u g g e s t  p o s s i b l e  methods o f  
a m e l i o r a t i n g  them. The recommendat ions  a r e  n o t  meant t o  p r o v i d e  
a f i n a l  s o l u t i o n  t o  p rob lems  f a c e d  by t h e  l i v e s t o c k  i n d u s t r y  i n  
Morocco, b u t  r a t h e r  t o  i d e n t i f y  p o s s i b l e  means t h a t  may be  
p u r s u e d  t o  improve c o n d i t i o n s  a n d  ra ise  p r o d u c t i o n  l e v e l s  f o r  t h e  
Moroccan l i v e s t o c k  p r o d u c e r s .  Most recommendat ions  a d d r e s s  
problems t h a t  were found  t o  o c c u r  c o u n t r y  wide .  However, 
i n d i v i d u a l  s i t e  c h a r a c t e r i s t i c s  a n d  c o n d i t i o n s  s h o u l d  be 
c o n s i d e r e d  p r i o r  t o  t h e  i n i t i a t i o n  o f  p rograms t o  improve t h e  
l i v e s t o c k  s e c t o r  a t  e a c h  l o c a t i o n .  

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

Sma l l  r u m i n a n t s ,  a n d  s h e e p  i n  p a r t i c u l a r ,  r e p r e s e n t  t h e  
m a j o r i t y  o f  t h e  l i v e s t o c k  i n  Morocco. T h e r e  is  a t e n d e n c y  f o r  
t h e  p r o p o r t i o n  o f  g o a t s  i n  a  h e r d  t o  i n c r e a s e  a s  a r i d i t y  
i n c r e a s e s  a n d  p r o d u c e r  r e s o u r c e  b a s e  o r  income l e v e l  d e c l i n e s .  
Ca t t l e  a n d  h o r s e s  are  g e n e r a l l y  owned by p r o d u c e r s  w i t h  
r e l a t i v e l y  h i g h e r  income a n d  r e s o u r c e  l e v e l s .  Mules a n d  donkeys  
a re  owned a t  a l l  income l e v e l s  a n d  re f lec t  a need  f o r  
t r a n s p o r t a t i o n  a n d  f o r  d r a f t .  A p r o d u c e r  who owns a t r a c t o r  t o  
p r o v i d e  t h e s e  f u n c t i o n s  may own few o r  no  donkeys  o r  mules .  

Ram t o  ewe r a t i o s  v a r y ,  r a n g i n g  f rom 1:20 t o  1:40. 
I n v a r i a b l y ,  when p r o d u c e r s  were q u e s t i o n e d  a s  t o  t h e  number o f  
ewes p e r  rams,  t h e  number q u o t e d  was h i g h e r  t h a n  t h e  r a t i o  
c a l c u l a t e d  f rom t h e  a n i m a l  numbers  c o u n t e d  i n  t h e  h e r d s .  
V a r i a n c e  may come f rom t h e  p r e s e n c e  o f  rams i n  t h e  h e r d  t h a t  a re  
n o t  c o n s i d e r e d  a s  p a r t  o f  t h e  a c t i v e  b r e e d i n g  s t o c k ,  b u t  are  
r a t h e r  r e p l a c e m e n t  b r e e d i n g  rams o r  a n i m a l s  t o  be s o l d  l a t e r .  A t  
a l l  s i t e s ,  t h e  rams r ema ined  w i t h  t h e  ewes t h r o u g h o u t  t h e  y e a r .  
S e p a r a t i o n  o f  rams a n d  ewes o u t s i d e  a n  e s t a b l i s h e d  b r e e d i n g  
s e a s o n  c o u l d  lead t o  more t i m e l y  lambing  p e r i o d s  a n d  i n c r e a s e d  
lamb p r o d u c t i o n .  

More a t t e n t i o n  s h o u l d  be g i v e n  t o  g o a t s  a n d  t h e i r  p o t e n t i a l  
t o  p roduce  p r o t e i n  a n d  f i b e r ,  p a r t i c u l a r l y  among p r o d u c e r s  w i t h  
l i m i t e d  r e s o u r c e s .  Though t h e  "Goat a n d  Sheep  P r o d u c t i o n  on 
L i m i t e d  R e s o u r c e s  S t u d y v  f a i l e d  t o  d e m o n s t r a t e  b e t t e r  per formance  
by g o a t s ,  i t  is s t i l l  p o s s i b l e  t h a t  g o a t s  w i l l  o u t  p roduce  s h e e p  
unde r  t h e  same s e v e r e  c o n d i t i o n s .  P r o d u c e r s  w i t h  l i m i t e d  
r e s o u r c e s  t o  i n v e s t  i n  t h e i r  l i v e s t o c k  may be w e l l  a d v i s e d  t o  
ra ise  a n i m a l s  t h a t  c a n  p roduce  on t h e  r e s o u r c e s  a v a i l a b l e  i n s t e a d  
o f  a t t e m p t i n g  t o  ra ise  a n i m a l s  t h a t  r e q u i r e  supp lemen ted  
r e s o u r c e s  a t  c o s t s  t h a t  are  d i f f i c u l t  t o  r e c o v e r .  

F l o c k  Movement a n d  Management 

C o r r a l s  o r  e n c l o s u r e s  are  u s e d  t h r o u g h o u t  Morocco t o  pen 



l i v e s t o c k  a t  n i g h t .  The f a c i l i t i e s  p r o v i d e  good p r o t e c t i o n  from 
p r e d a t o r s ,  b u t  t h e  permanence o f  t h e  s t r u c t u r e s  and n e g l i g e n c e  i n  
k e e p i n g  them c l e a n  r e s u l t s  i n  h e a l t h  r e l a t e d  problems.  Problems 
i n c u r r e d  from c o r r a l s  a r e  d i s c u s s e d  l a t e r  i n  t h e  a n i m a l  h e a l t h  
c a r e  s e c t i o n .  

Types o f  f o r a g e  r e s o u r c e s  and  times o f  u s e  v a r i e d  between 
and  w i t h i n  p r o j e c t  s i t e s .  Animal movement and  f o r a g e s  used  were 
d i c t a t e d  by what r e s o u r c e s  were a v a i l a b l e .  P r o d u c e r s  u s e d  
p r e f e r r e d  r e s o u r c e s  f i r s t ,  t h e n  moved on t o  less d e s i r a b l e  s i t e s  
a s  t h e  f o r a g e  a v a i l a b i l i t y  d i m i n i s h e d .  The more p r o s p e r o u s  t h e  
p r o d u c e r ,  t h e  more a b u n d a n t  a n d  f l e x i b l e  were h i s  o p p o r t u n i t i e s  
t o  f i n d  a d e q u a t e  f o r a g e  t o  meet h i s  l i v e s t o c k  f o r a g e  n e e d s .  
Middle  a n d  h i g h  income p r o d u c e r s  had a c c e s s  t o  c r o p  r e s i d u e s  a n d ,  
i f  n e c e s s a r y ,  were a b l e  t o  h a u l  o r  h e r d  f l o c k s  t o  l e a s e d  l a n d  t o  
g r a z e .  Low income p r o d u c e r s  were l i m i t e d  t o  t h e  f o r a g e  a v a i l a b l e  
on communal l a n d .  A v a i l a b l e  f o r a g e  was g e n e r a l l y  i n s u f f i c i e n t  
t o  meet t h e  l i v e s t o c k ' s  n u t r i t i o n a l  n e e d s .  

The i n t e n s i t y  of  l i v e s t o c k  management o f t e n  r e f l e c t e d  income 
l e v e l s ,  w i t h  t h e  h i g h e r  income p r o d u c e r s  g e n e r a l l y  p r o v i d i n g  more 
i n t e n s i v e  management. D i v i d i n g  f l o c k s  t o  e n a b l e  a n i m a l s  w i t h  
d i f f e r e n t  n u t r i t i o n a l  r e q u i r e m e n t s  t o  be managed s e p a r a t e l y  
r e q u i r e s  a d d i t i o n a l  l a b o r  i n p u t .  P r o d u c e r s  w i t h  l i m i t e d  
r e s o u r c e s ,  o r  i n s u f f i c i e n t  l i v e s t o c k  numbers t o  j u s t i f y  more t h a n  
one  h e r d e r ,  m a i n t a i n e d  o n l y  one f l o c k  a n d  a l l  a n i m a l s  were o f t e n  
t r e a t e d  e q u a l l y .  If a n i m a l s  were s e p a r a t e d ,  i t  was g e n e r a l l y  t o  
keep  young lambs ,  o l d  a n d  weak ewes o r  l a t e  g e s t a t i o n  a n d  
l a c t a t i n g  ewes unde r  c l o s e  s c r u t i n y ;  and  t o  a l l o w  f o r  e a s e  i n  
f e e d i n g  s u p p l e m e n t s .  U n f o r t u n a t e l y ,  t h e  g e n e r a l  l e v e l  o f  a n i m a l  
husbandry  p r a c t i c e d  was found  t o  be q u i t e  low. 

A l l  p r o d u c e r s  f e d  s u p p l e m e n t s  t o  t h e i r  l i v e s t o c k  d u r i n g  some 
time o f  t h e  y e a r .  B a r l e y  was a  common s u p p l e m e n t a l  f e e d  u t i l i z e d  
by a l l  p r o d u c e r s .  When f e e d i n g  s u p p l e m e n t s  t o  t h e i r  l i v e s t o c k ,  
t h e  d e g r e e  t o  which p r o d u c e r s  d i f f e r e n t i a t e d  between a n i m a l  
s p e c i e s ,  c l a s s ,  and  s t a g e  o f  r e p r o d u c t i o n ,  a n d  t h e  amount o f  
s u p p l e m e n t s  f e d  v a r i e d  among p r o d u c e r s .  

Some p r o d u c e r s  i n  Morocco k e e p  a n  e x c e s s i v e  number o f  
b r e e d i n g  rams i n  t h e i r  f l o c k s  y e a r  round .  T h i s  p r a c t i c e  i s  
u n n e c e s s a r y  and  r e s u l t s  i n  i n e f f i c i e n t  u s e  o f  f o r a g e  a n d  
i n d i s c r i m i n a t e  b r e e d i n g ,  w i t h  lambs b e i n g  born  a t  v a r i o u s  times 
of t h e  y e a r .  I t  a l s o  r e s u l t s  i n  l i t t l e  o r  no s e l e c t i o n  f o r  
g e n e t i c  improvement .  S e p a r a t i n g  rams f rom t h e  ewes e x c e p t  d u r i n g  
a  s p e c i f i e d  b r e e d i n g  s e a s o n  would e n a b l e  p r o d u c e r s  t o  b e t t e r  
s y n c h r o n i z e  lambing  p e r i o d s  a n d  o t h e r  c r i t i c a l  n u t r i t i o n a l  
p e r i o d s  w i t h  times of h i g h  f o r a g e  a v a i l a b i l i t y ,  and  t o  c o n t r o l  
which a n i m a l s  mate .  I n f e r i o r  rams need t o  be p r e v e n t e d  f rom 
b r e e d i n g  s o  g e n e t i c  improvements  can  be  made. If s e p a r a t e  
h e r d i n g  i s  n o t  p o s s i b l e ,  rams t o  be k e p t  f o r  m a r k e t  c o u l d  be 
he rded  a l o n g  w i t h  t h e  ewes i f  some form o f  s t e r i l i z a t i o n  was 
p r a c t i c e d .  The s h o r t  s c r o t u m  t e c h n i q u e  f o r  s t e r i l i z a t i o n  a p p e a r s  
t o  be f e a s i b l e  a n d  a c c e p t a b l e  i n  t h e  Moroccan sys t em.  When 
s u f f i c i e n t  numbers o f  a n i m a l s  a r e  p r e s e n t ,  t h e  e s t a b l i s h m e n t  of a  
s u p e r i o r  b r e e d i n g  h e r d  t h r o u g h  a  s e l e c t i o n  a n d  c l a s s i f i c a t i o n  
program h a s  t h e  p o t e n t i a l  o f  g r e a t l y  i n c r e a s i n g  l i v e s t o c k  
p r o d u c t i o n  and  p r o d u c t i o n  e f f i c i e n c y .  Banding o f  s h e e p  i n t o  
l a r g e r  f l o c k s  p roved  t o  be a n  e f f e c t i v e  method o f  improv ing  
husbandry  i n  one a r e a .  

I n t e n t i o n a l l y  weaning lambs i s  a  management p r a c t i c e  r a r e l y  



u t i l i z e d  among Moroccan l i v e s t o c k  p r o d u c e r s .  The s t u d y  t o  
d e t e r m i n e  t h e  e f f e c t s  of t h e  s h o r t  s c ro tum t e c h n i q u e  i n c o r p o r a t e d  
e a r l y  weaning and  d e m o n s t r a t e d  t h a t  no i l l  e f fec t s  were s u f f e r e d  
by t h e  lambs. P r o d u c e r s ,  t h e r e f o r e ,  c o u l d  r e c e i v e  t h e  h e a l t h ,  
n u t r i t i o n a l ,  and  r e p r o d u c t i v e  b e n e f i t s  o f  weaning t h e i r  lambs 
e a r l y  w i t h o u t  f e a r i n g  a  r e d u c t i o n  i n  lamb growth .  Improved 
f o r a g e  q u a l i t y  was a  f a c t o r  i n  t h e  pe r fo rmance  o f  t h e  lambs i n  
t h e  s t u d y ,  which d e m o n s t r a t e d  t h e  p o t e n t i a l  b e n e f i t s  t h a t  might  
be a c h i e v e d  t h r o u g h  a  g r a z i n g  management program c o u p l e d  w i t h  
e a r l y  weaning.  The c o m b i n a t i o n  would a l l o w  young lambs access t o  
q u a l i t y  f o r a g e  and  r e d u c e  t h e  time r e q u i r e d  t o  r e a c h  a m a r k e t a b l e  
s i z e .  E w e s  c o u l d  be e x p e c t e d  t o  r ema in  i n  b e t t e r  c o n d i t i o n  and  
t o  r e b r e e d  more r e a d l y .  

Communal l a n d  is  d e c r e a s i n g  i n  b o t h  s i z e  a n d  p r o d u c t i v i t y  a s  
e v e r - i n c r e a s i n g  demands are  p l a c e d  on it. A s  human p r e s s u r e  on 
communal a s s e t s  i n c r e a s e s ,  t h e  dependency on p r i v a t e  l a n d ,  a n d  
c r o p  r e s i d u e s  i n  p a r t i c u l a r ,  i n c r e a s e s .  A s  t h e  need  f o r  a l a n d  
b a s e  becomes more i m p o r t a n t  t o  l i v e s t o c k  p r o d u c e r s  a n d  more 
m a r g i n a l  l a n d  i s  f a rmed ,  t h e  p l i g h t  o f  t h e  low income,  and  most 
o f t e n  l a n d l e s s ,  p r o d u c e r  worsens .  The low income p r o d u c e r s t  
f l o c k s ,  d u e  t o  l i m i t e d  a v a i l a b i l i t y  o f  f o r a g e  r e s o u r c e s ,  r a r e l y  
g e n e r a t e  enough income t o  e n a b l e  t h e  p r o d u c e r  t o  i n v e s t  i n  t h e  
improvement o f  h i s  f l o c k ,  much less l a n d .  Direct s u b s i d i z a t i o n  
programs b e n e f i t  i n d i v i d u a l s  a t  t h e  moment, b u t  do  l i t t l e  t o  
a l l e v i a t e  t h e  problem o f  d w i n d l i n g  f o r a g e  r e s o u r c e s  i n  t h e  l o n g  
r u n .  Programs t o  i n c r e a s e  h e r d  p r o d u c t i v i t y  t h r o u g h  improved 
a n i m a l  husbandry  methods w i l l  h e l p ,  b u t  c a n n o t  be e n t i r e l y  
s u c c e s s f u l  a s  l o n g  a s  t h e  n u t r i t i o n a l  n e e d s  o f  l i v e s t o c k  c a n n o t  
be met. P e r h a p s  t h e  b e s t  means t o  improve t h e  low income 
p r o d u c e r s t  s i t u a t i o n ,  a s  well a s  t h a t  o f  t h e  o t h e r  p r o d u c e r s ,  i s  
t o  e s t a b l i s h  programs t o  i n c r e a s e  t h e  a v a i l a b i l i t y  o f  f o r a g e  
t h r o u g h  r a n g e  deve lopment / improvement  a n d  g r a z i n g  management 
w h i l e  i n t r o d u c i n g  improved a n i m a l  husbandry  p r a c t i c e s .  

A s t u d y  c o n d u c t e d  i n  1970  showed t h a t  s h e e p  g r a z i n g  c r e s t e d  
whea t g r a s s  (Agropyron c r i s t a  turn) i n  a  r o t a t i o n a l  g r a z i n g  sys t em 
a n d  i n v o l v e d  i n  a n  improved h e a l t h  c a r e  program,  produced  f i v e  
times a s  much meat p e r  h e c t a r e  a s  s h e e p  g r a z i n g  s a  e b r u s h  
( A r t e m i s i a  h e r b a - a l b a )  unde r  a  t r a d i t i o n a l  sys t em f Graves  e t  a l . ,  
1975).  P a r t i a l l v  a s  a  r e s u l t  o f  the s t u d v .  P l a ine .  d e  L I A a r i d  - - .  . , 
P e r i m e t e r  was e s i a b l i s h e d  a n d  d e v e l o p e d .  R e s e a r c h e r s  warned t h a t  
improved management p r a c t i c e s  needed t o  be i n c o r p o r a t e d  i n t o  a n y  
s e e d i n g  program f o r  p r o p e r  f o r a g e  e x p l o i t a t i o n .  However, 
c o m p a r i s o n s  o f  p r o d u c e r s  who were i n v o l v e d  i n  t h e  P roduce r  S tudy  
i n  t h e  M i d e l t  r e g i o n  a n d  who used  P l a i n e  de  L I A a r i d  P e r i m e t e r  
compared t o  p r o d u c e r s  w i t h o u t  a c c e s s  t o  t h e  p e r i m e t e r ,  showed 
t h a t  o n l y  l i m i t e d  b e n e f i t s  were b e i n g  d e r i v e d  f rom t h e  improved 
r a n g e l a n d s  due  t o  low p r o d u c t i o n  e f f i c i e n c y  a n d  management 
p rob lems .  Lamb w e i g h t  g a i n s  on a n d  o f f  t h e  p e r i m e t e r  were 
s i m i l a r .  E w e s  o f f  t h e  p e r i m e t e r  had lambing  p e r c e n t a g e s  b e t t e r  
t h a n  o r  e q u a l  t o  ewes on t h e  improved p a s t u r e .  Thus,  i t  a p p e a r s  
t h a t  t h e  l a c k  o f  a  f u n c t i o n a l  management sys t em d o e s  n o t  a l l o w  
f o r  t h e  p o t e n t i a l  b e n e f i t s  o f  t h e  a r e a  t o  be  f u l l y  r e a l i z e d .  

I n  t h e  f u t u r e  i t  may be more e f f e c t i v e  t o  improve f o r a g e  
r e s o u r c e s  a f t e r  f u n c t i o n a l  l o c a l  p r o d u c e r  o r g a n i z a t i o n s  a r e  
formed and  g r a z i n g  management s y s t e m s  a r e  e s t a b l i s h e d  on n a t i v e  
v e g e t a t i o n ,  t h a n  t o  i n c u r  e x t e n s i v e  deve lopment  c o s t  and  be  
u n a b l e  t o  implement  a  g r a z i n g  management sys t em.  E x p e r i e n c e  i n  



v a r i o u s  r e g i o n s  o f  Morocco s u g g e s t s  t h a t  s i g n i f i c a n t  i n c r e a s e s  i n  
f o r a g e  p r o d u c t i v i t y  c a n  be e x p e c t e d  t o  r e s u l t  f rom t h e  
i m p l e m e n t a t i o n  o f  g r a z i n g  management s y s t e m s  a l o n e .  Once a  
g r a z i n g  s y s t e m  is  e s t a b l i s h e d  and  r e c o g n i z e d  by t h e  p r o d u c e r s  i n  
t h e  a r e a ,  r a n g e l a n d  deve lopmen t  p r o j e c t s  s u c h  a s  s e e d i n g s  c a n  be 
i n i t i a t e d  where most needed  d u r i n g  t h e  p e r i o d s  of d e f e r m e n t  
e s t a b l i s h e d  t h r o u g h  t h e  management sys t em.  I n  some a r e a s  o f  
Morocco, l i v e s t o c k  p r o d u c e r s  have r e c o g n i z e d  t h e  v a l u e  o f  
f o r m a l l y  o r g a n i z i n g  t h e m s e l v e s  t o  t r y  a n d  d e a l  w i t h  r a n g e  
management a n d  l i v e s t o c k  p r o d u c t i o n  p rob lems .  E f f o r t s  o f  t h e  
r a n g e  management p r o f e s s i o n a l s  work ing  i n  Morocco s h o u l d  be 
c o n c e n t r a t e d  i n  a r e a s  where  t h i s  c l i m a t e  o f  c o o p e r a t i o n  a n d  
c o n c e r n  e x i s t s .  Given t h e  l i m i t e d  number o f  p r o f e s s i o n a l s  a n d  
t h e  s c a r c i t y  o f  f u n d s  f o r  p rog rams ,  i t  i s  e s s e n t i a l  t h a t  program 
r e s o u r c e s  be f o c u s e d  i n  a r e a s  where c o o p e r a t i o n  a n d  p a r t i c i p a t i o n  
by l o c a l  l i v e s t o c k  p r o d u c e r s  a n d  o f f i c i a l s  is  a s s u r e d .  

N a t a l i t y ,  M o r t a l i t y  a n d  M a r k e t i n g  

A c r o s s  p r o j e c t  s i t e s ,  lambs were b o r n  t h r o u g h o u t  t h e  y e a r  
w i t h  a  h i g h e r  i n c i d e n c e  o f  b i r t h s  o c c u r r i n g  i n  c e r t a i n  p e r i o d s .  
The m a j o r i t y  o f  lambs were b o r n  d u r i n g  p e r i o d s  t h a t  o c c u r r e d  i n  
t h e  s p r i n g ,  f a l l  a n d  w i n t e r  months .  H ighe r  p e r c e n t a g e s  o f  ewes 
(82% i n  M i d e l t  a n d  83% i n  T i m a h d i t e )  t h a t  lambed i n  t h e  s p r i n g  
p e r i o d  lambed a g a i n  w i t h i n  t w e l v e  months .  The p e r c e n t a g e s  o f  
ewes e x h i b i t i n g  lambing  i n t e r v a l s  o f  less  t h a n  1 3  months  t h a t  
i n i t i a l l y  lambed i n  t h e  f a l l  o r  w i n t e r  p e r i o d s  were lower  ( 4 6 %  
a n d  3%,  r e s p e c t i v e l y ,  f o r  t h e  f a l l  a n d  w i n t e r  p e r i o d s  i n  M i d e l t ,  
a n d  71% a n d  68%, r e s p e c t i v e l y ,  f o r  t h e  f a l l  and  w i n t e r  p e r i o d s  i n  
T i m a h d i t e ) .  The h i g h  i n c i d e n c e  o f  l amb ing  i n t e r v a l s  t h a t  
e x c e e d e d  1 2  months  was due  ( a t  l e a s t  t o  a  l a r g e  e x t e n t )  t o  
i n s u f f i c i e n t  f o r a g e  a v a i l a b i l i t y  f o r  m e e t i n g  t h e  ewes1 
n u t r i t i o n a l  r e q u i r e m e n t s  f o r  r e p r o d u c t i o n .  Lamb c r o p  p e r c e n t a g e s  
f o r  M i d e l t  were 42% a n d  35% r e s p e c t i v e l y ,  f o r  t h e  midd le  a n d  low 
income p r o d u c e r s  i n  M i d e l t .  The T i m a h d i t e  p r o d u c e r s  had a  lamb 
c r o p  p e r c e n t a g e  o f  57%. D i f f e r e n c e s  i n  lamb c r o p  p e r c e n t a g e s  may 
be p a r t i a l l y  a t t r i b u t a b l e  t o  h i g h e r  a v e r a g e  p r e c i p i t a t i o n  i n  t h e  
T i m a h d i t e  r e g i o n  t h a t  i n c r e a s e d  t h e  p r o d u c t i v i t y  f rom n a t i v e  
v e g e t a t i o n  a n d  f rom c e r e a l  c r o p s .  None o f  t h e  ewes i n  t h e  
P r o d u c e r  S t u d y  s u b s a m p l e s  gave  b i r t h  t o  t w i n s  d u r i n g  t h e  s t u d y .  

A s  e x p e c t e d ,  l i v e s t o c k  d e a t h  l o s s  i n  t h e  P r o d u c e r  S t u d y  
subsample  was l ower  t h a n  t h e  7% t o  9% f o r  l ambs ,  a n d  3% t o  4% f o r  
b r e e d i n g  a n i m a l s  t h a t  t h e  p r o d u c e r s  had r e p o r t e d  a s  normal .  
N i n e t e e n  o f  t h e  273  lambs ( 6 . 9 % )  t h a t  were e a r - t a g g e d  a n d  
i n c l u d e d  i n  t h e  subsample  t o  be mon i to red  d i e d  d u r i n g  t h e  s t u d y .  
The number d o e s  n o t  i n c l u d e  a b o r t e d  o r  s t i l l - b o r n  lambs t o  ewes 
i n  t h e  subsample .  Dea th  l o s s e s  o c c u r r e d  y e a r  r o u n d ,  b u t  a  h i g h e r  
i n c i d e n c e  o f  d e a t h s  o c c u r r e d  d u r i n g  t h e  l a t e  f a l l  a n d  w i n t e r  when 
t h e  w e a t h e r  was h a r s h  a n d  f o r a g e  was l i m i t e d .  

The m a j o r i t y  o f  lambs s o l d  i n  t h e  subsample  were ram lambs 
o v e r  one y e a r  o f  a g e .  Only 1 6  o f  t h e  57  lambs s o l d  ( 2 8 % )  were 
f e m a l e  lambs a n d  1 3  o f  t h o s e  were s o l d  when a  p r o d u c e r  s o l d  a n  
e n t i r e  f l o c k .  Lambs were  s o l d  t h r o u g h o u t  t h e  y e a r  a s  t h e  
p r o d u c e r s 1  need  f o r  income d i c t a t e d .  P r o d u c e r s  w i t h  a d d i t i o n a l  
male lambs o f t e n  s p e c u l a t e d  on a  p r i c e  i n c r e a s e  p r i o r  t o  Aid E l  
K b i r .  C u l l e d  ewes were most  o f t e n  s o l d  i n  t h e  l a t e  summer o r  



e a r l y  f a l l .  
Lamb p r o d u c t i o n  and  p r o d u c t i o n  e f f i c i e n c y  c o u l d  be i n c r e a s e d  

i f  b r e e d i n g  a n d  lambing  p e r i o d s  were e s t a b l i s h e d  t o  c o i n c i d e  w i t h  
p e r i o d s  o f  h i g h  f o r a g e  a v a i l a b i l i t y  ( s p r i n g  p e r i o d  f o r  M i d e l t  a n d  
T i m a h d i t e ) ,  i f  u n p r o d u c t i v e  ewes were c u l l e d  t o  a l l o w  a n  i n c r e a s e  
i n  f o r a g e  a v a i l a b i l i t y  t o  p r o d u c t i v e  a n i m a l s ,  a n d  i f  a n  
a p p r o p r i a t e  a n i m a l  h e a l t h  program was f o l l o w e d .  

H e a l t h  Care 

Animal h e a l t h  c a r e  p r a c t i c e s  v a r i e d  among p r o d u c e r s ,  b u t  
most  o f  t e n  t r e a t m e n t s  were c u r a t i v e  r a t h e r  t h a n  p r e v e n t i v e .  
V a c c i n a t i o n  t o  p r e v e n t  e n t e r o t o x e m i a  was a n  e x c e p t i o n  a n d  a 
common p r a c t i c e .  S i n c e  e n t e r o t o x e m i a  is a l s o  c a l l e d  l l o v e r e a t i n g  
d i s e a s e t 1  and  m a l n u t r i t i o n  is  a p r i m a r y  h e a l t h  a n d  p r o d u c t i o n  
c o n s t r a i n t  i n  Morocco, a pa radox  seems t o  e x i s t .  T h i s  can  be 
e x p l a i n e d  i n  two ways .  F i r s t ,  e n t e r o t o x e m i a  symptoms a r e  v e r y  
similar t o  symptoms o f  o t h e r  d i s e a s e s .  Problems may o f t e n  be 
d i a g n o s e d  i n c o r r e c t l y  e s p e c i a l l y  i f  t h e  d e a d  a n i m a l  i s  n o t  
p o s t e d .  Second,  hungry a n i m a l s  r e c e i v i n g  p e r i o d i c  h i g h  l e v e l s  o f  
c o n c e n t r a t e d  f e e d s  s u c h  a s  g r a i n  s u p p l e m e n t s  due t o  low f o r a g e  
a v a i l a b i l i t y  are s u s c e p t i b l e  t o  e n t e r o t o x e m i a ,  a d i s e a s e  c a u s e d  
by m i c r o f l o r a  imba lance  i n  t h e  rumen r e s u l t i n g  a s  t h e  a n i m a l  
a d j u s t s  t o  a change  i n  d i e t .  

Animals  t r e a t e d  f o r  i n t e r n a l  p a r a s i t e s  a r e  immed ia t e ly  
r e t u r n e d  t o  t h e  same c o r r a l s  and  g r a z i n g  a r e a s  u sed  b e f o r e  
t r e a t m e n t .  The a n i m a l s  a r e ,  t h e r e f o r e ,  immed ia t e ly  r e - exposed  t o  
p a r a s i t e  e g g s  a n d  l a r v a e  becoming i n f e s t e d  a g a i n .  A s  a 
p r e v e n t i v e  measure ,  i t  would be b e t t e r  i f  t r e a t m e n t s  were 
s c h e d u l e d  when a n i m a l s  are  moved t o  new p a s t u r e s  a n d  c o r r a l s ,  
t h e r e b y  d i s r u p t i n g  t h e  p a r a s i t e  l i f e  c y c l e s  a n d  maximiz ing  t h e  
b e n e f i t  o f  t h e  p r a c t i c e .  The e s t a b l i s h m e n t  o f  e x t e n s i o n  programs 
t o  t r a i n  p r o d u c e r s  i n  p r e v e n t i v e  a n i m a l  h e a l t h  care,  a l o n g  w i t h  a 
d e s c r i p t i o n  o f  c o s t  and  r e t u r n s  o f  s u c h  c a r e ,  would be v e r y  
b e n e f i c i a l  t o  p r o d u c e r s .  

Dur ing  d i s c u s s i o n s  w i t h  p r o d u c e r s  t h r o u g h o u t  Morocco, a 
common c o n c e r n  was r a i s e d  o v e r  t h e  q u a l i t y  a n d  e f f e c t i v e n e s s  o f  
t h e  a n i m a l  h e a l t h  c a r e  p r o v i d e d  by t h e  government .  Why t h e s e  
c o n c e r n s  were v o i c e d  i s  unknown, and  no e f f o r t  was made t o  
d e t e r m i n e  t h e  r e a s o n s .  Whether o r  n o t  t h e s e  c o n c e r n s  a r e  v a l i d ,  
p r o d u c e r  p e r c e p t i o n s  o f  t h e  government  program a r e  i m p o r t a n t  and  
measures  s h o u l d  be t a k e n  t o  improve t h e  program image. 
Government employees  s h o u l d  e n s u r e  t h a t  a l l  t r e a t m e n t s  are  of 
h i g h  q u a l i t y ,  a d m i n i s t e r e d  a t  t h e  p r o p e r  d o s a g e ,  and  g i v e n  on a  
t i m e l y  bas is .  

R a m  F e r t i l i t y  

Ram f e r t i l i t y  p rob lems  were found  a t  a l l  p r o  ' e c t  s i t e s .  Out  
o f  217 rams checked  f o r  r e p r o d u c t i v e  problems 48 ? 22%) were 
d e t e r m i n e d  t o  be s t e r i l e  o r  n e a r l y  s o ,  a n d  s h o u l d  be c u l l e d  from 
t h e  h e r d s .  R e p r o d u c t i v e  problems e n c o u n t e r e d  r anged  from low 
sperm m o t i l i t y  and  c o n c e n t r a t i o n  t o  c r y p t o r c h i d i s m  i n  rams. 

T e c h n i c i a n s  were t r a i n e d  t o  r e c o g n i z e  ram r e p r o d u c t i v e  
p rob lems ,  and  a v o l u n t a r y  program f o r  c h e c k i n g  p r o d u c e r s f  rams i s  



i n  t h e  i n i t i a l  p h a s e .  T h i s  program h a s  t h e  p o t e n t i a l  t o  g r e a t l y  
improve t h e  q u a l i t y  of b r e e d i n g  rams r e t a i n e d  i n  Moroccan s h e e p  
h e r d s .  

Replacement  a n d  C u l l  Animals  

C r i t e r i a  f o r  lambs t o  be  s e l e c t e d  a s  r e p l a c e m e n t  ewes were 
d i f f e r e n t  a t  e a c h  s i t e .  S u r v i v a b i l i t y  was t h e  main c r i t e r i a  i n  
t h e  M i d e l t  r e g i o n .  P r o d u c e r s  i n  Beni  M e l l a l  a n d  T i m a h d i t e  l o o k e d  
f o r  s i g n s  o f  good h e a l t h  and  s t r e n g t h  ( s i z e ) .  Phenotype  was a n  
i m p o r t a n t  c r i t e r i a  i n  T i m a h d i t e  b u t  was c o n s i d e r e d  o f  l i t t l e  
i m p o r t a n c e  i n  e i t h e r  Beni  M e l l a l  o r  M i d e l t .  Aged, s i c k  and  weak 
a n i m a l s  were f a i r l y  well a c c e p t e d  a s  t h e  a n i m a l s  t o  be c u l l e d  a t  
a l l  p r o j e c t  s i t e s .  

A t  p r e s e n t ,  t h e  c r i t e r i a  u s e d  i n  Morocco t o  c u l l  a n i m a l s  i s  
s u c h  t h a t  v a s t  numbers o f  u n d e s i r a b l e  a n i m a l s  r ema in  i n  Moroccan 
s h e e p  f l o c k s .  Out o f  3942 b r e e d i n g  a n i m a l s  examined i n  t h e  
l l C l a s s i f i c a t i o n  a n d  S e l e c t i o n  P rog ramu ,  1012 head (26%) were 
r a t e d  a s  i n f e r i o r  a n i m a l s .  F i v e  hundred  a n d  e i g h t y - t h r e e  o f  
t h e s e  a n i m a l s  ( 1 5 %  o f  a l l  a n i m a l s  examined)  were found  t o  be 
i n c a p a b l e  o f  r e p r o d u c t i o n .  Unproduc t ive  a n i m a l s  r e q u i r e  t h e  same 
i n v e s t m e n t  i n  f o r a g e  r e s o u r c e s ,  s u p p l e m e n t a l  f e e d  a n d  m e d i c a l  
c a r e  a s  p r o d u c t i v e  a n i m a l s ,  a l l  a t  t h e  c o s t  o f  r e d u c e d  p r o f i t s  t o  
t h e  p r o d u c e r s .  

P e r h a p s  t h e  s i n g l e  l a r g e s t  i n c r e a s e  i n  l i v e s t o c k  p r o d u c t i o n  
a n d  i n c r e a s e  i n  p r o d u c e r  p r o f i t  c o u l d  be r e a l i z e d  s i m p l y  by 
r i d d i n g  h e r d s  o f  t h e i r  u n p r o d u c t i v e  members. A program 
e s t a b l i s h e d  a c r o s s  t h e  c o u n t r y  s i m i l a r  t o  t h e  " C l a s s i f i c a t i o n  a n d  
S e l e c t i o n  ProgramH a s  i n t r o d u c e d  by t h e  P r o j e c t  c o u l d  v a s t l y  
improve t h e  q u a l i t y  o f  s h e e p  i n  Morocco. The program 
d e m o n s t r a t e d  t h e  ease i n  which  i t  c o u l d  be imp lemen ted ,  t h a t  i t  
h a s  t h e  p o t e n t i a l  f o r  r a p i d  r e a l i z a t i o n  o f  b e n e f i t s  and  t h a t  i t  
i s  r e a d i l y  s o u g h t  a n d  a c c e p t e d  by t h e  p r o d u c e r s .  P r o d u c e r s  need  
t o  be e n c o u r a g e d  t o  s e l e c t  f o r  h i g h  q u a l i t y  p r o d u c t i v e  a n i m a l s ,  
n o t  j u s t  i n c r e a s e d  a n i m a l  numbers.  

Weight Changes  

Lack o f  s u f f i c i e n t  f o r a g e  r e s o u r c e s  t o  meet l i v e s t o c k  
n u t r i t i o n a l  n e e d s  i s  a  prob lem f a c e d  by most  l i v e s t o c k  p r o d u c e r s  
i n  Morocco. Weight  l o s s e s  shown by a n i m a l s  were due t o  t h e  l a c k  
o f  a d e q u a t e  f o r a g e .  The low n u t r i t i o n a l  s t a t u s  t h a t  r e s u l t e d  
s e v e r e l y  d e p r e s s e d  r e p r o d u c t i v e  c a p a c i t y .  Few i f  a n y  a n i m a l s  
were a l l o w e d  t o  e x p r e s s  g e n e t i c  p o t e n t i a l  f o r  p r o d u c t i o n .  I t  was 
n o t  u n u s u a l  f o r  ewes t o  l o s e  w e i g h t  t h e  l a s t  trimester o f  
g e s t a t i o n  o r  e v e n  t h e  e n t i r e  g e s t a t i o n  p e r i o d .  The n o r m a l l y  
e x p e c t e d  w e i g h t  c h a n g e s  i n  r e l a t i o n s h i p  t o  a ewe's r e p r o d u c t i v e  
c y c l e  ( F i g u r e  2 .19 )  a r e  i n  c o n t r a s t  t o  t h e  w e i g h t  c h a n g e s  
e x p e r i e n c e d  by ewes i n  t h e  P r o d u c e r  S t u d y . s u b s a m p l e  ( g a i n i n g  
w e i g h t  i n  t h e  s p r i n g  a n d  l o s i n g  w e i g h t  t h e  r e m a i n d e r  o f  t h e  y e a r  
r e g a r d l e s s  o f  t h e  l amb ing  d a t e ) .  



F i g u r e  2.19. Weight c h a n g e s  n o r m a l l y  e x p e c t e d  o v e r  t h e  c o u r s e  o f  
a  y e a r  f o r  a  t w e n t y - e i g h t  k i l o g r a m  ewe g i v i n g  b i r t h  and  r e a r i n g  a 
lamb. 

Timing lambing  p e r i o d s  t o  c o i n c i d e  w i t h  p e r i o d s  o f  i n c r e a s e d  
f o r a g e  p r o d u c t i o n  c o u l d  b e s t  u t i l i z e  t h e  a v a i l a b l e  r e s o u r c e s ,  
improv ing  t h e  c o n d i t i o n  o f  t h e  ewe and  r e d u c i n g  t h e  dependency on 
c o s t l y  s u p p l e m e n t a l  f e e d .  A g e n e r a l  problem found was i n a d e q u a t e  
f o r a g e  a v a i l a b i l i t y  t o  meet a n i m a l  n u t r i t i o n a l  r e q u i r e m e n t s  f o r  
r e p r o d u c t i o n  and w e i g h t  g a i n .  The improvement o f  f o r a g e  
r e s o u r c e s  i n  b o t h  p r o d u c t i v i t y  a n d  management w i l l  b e  e s s e n t i a l  
t o  s t a b i l i z e  o r  i n c r e a s e  small r u m i n a n t  p r o d u c t i o n .  

Wool P r o d u c t i o n  

Wool g r a d e s  i n  s h e e p  a t  p r o j e c t  s i tes were g e n e r a l l y  low. 
F l e e c e  g r a d e s  r anged  f rom 40 t o  60 ,  w i t h  t h e  m a j o r i t y  o f  f l e e c e s  
b e i n g  g r a d e d  between 40 a n d  50. Kemp a n d / o r  h a i r  was p r e s e n t  i n  
r o u g h l y  t w o - t h i r d s  o f  t h e  s h e e p  f l e e c e s  examined.  L i v e s t o c k  
p r o d u c e r s  g e n e r a l l y  c o n s i d e r  wool a by -p roduc t  o f  a n i m a l  
p r o d u c t i o n  and  have l i t t l e  i n t e r e s t  i n  i t s  improvement because  
e a c h  i n d i v i d u a l  p r o d u c e r  d e a l s  w i t h  a r e l a t i v e l y  small q u a n t i t y .  
Programmat ic  e f f o r t s  i n  t h e  areas o f  wool improvement and  
m a r k e t i n g  c o u l d  a i d  p r o d u c e r s  i n  r e a l i z i n g  t h e  b e n e f i t s  o f  wool 
improvement.  

The Moroccan c a r p e t  i n d u s t r y  c r e a t e s  a l a r g e  demand f o r  
c a r p e t  g r a d e  woo l s ;  a p p r o x i m a t e l y  2 0 , 0 0 0  m e t r i c  t o n s  are i m p o r t e d  
a n n u a l l y .  Wool q u a l i t y ,  a  h i g h l y  h e r i t a b l e  t r a i t ,  c o u l d  be 
improved t h r o u g h  s e l e c t i o n  r a p i d l y  (a t h r e e  t o  f i v e  y e a r  p e r i o d ) .  
Herd s e l e c t i o n  f o r  wool q u a l i t y  a n d  improved m a r k e t i n g  c o u l d  
a l l o w  Moroccan p r o d u c e r s  t o  meet t h e  l o c a l  demand f o r  c a r p e t  
g r a d e  wool w i t h i n  t e n  y e a r s .  E x t e n s i o n  programs t a r g e t e d  a t  



p r o d u c e r s  t o  c r e a t e  a n  i n t e r e s t  i n  r e a l i z i n g  t h e  p o t e n t i a l  o f  
t h e i r  a n i m a l s '  wool p r o d u c t i o n  c o u l d  f e a s i b l y  l e a d  t o  a  s i t u a t i o n  
b e n e f i c i a l  t o  b o t h  p r o d u c e r  and  t h e  c a r p e t  i n d u s t r y .  Wool 
c o o p e r a t i v e s  w i t h  t r a i n e d  t e c h n i c i a n s  i n  wool p r o d u c t i o n  would be 
a  g r e a t  a s s e t  t o  l i v e s t o c k  p r o d u c e r s  i n  t h e  g r a d i n g ,  p o o l i n g  and  
m a r k e t i n g  of  wool.  

The economic i m p a c t  of t h e  a d o p t i o n  of a  c o m b i n a t i o n  o f  
improved l i v e s t o c k  management p r a c t i c e s  ( b e t t e r  n u t r i t i o n  and  
h e a l t h  c a r e ,  c u l l i n g  o f  n o n p r o d u c t i v e  a n i m a l s  and  s e l e c t i o n  o f  
a n i m a l s  based  on p r o d u c t i o n  c r i t e r i a )  i s  d i s c u s s e d  i n  Chap te r  7  
o f  t h i s  r e p o r t .  
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INTRODUCTION 

The g o a l s  of t h e  s o c i o l o g i c a l  r e s e a r c h  segment  o f  t h e  RMIP 
were: 

- t o  d e t e r m i n e  t h e  p e r c e p t i o n s  o f  p r o d u c e r s  o f  t h e i r  
n e e d s  a n d  p r o d u c t i o n  c o n s t r a i n t s  a n d ,  

- t o  i d e n t i f y  s o c i a l  and  c u l t u r a l  i n f l u e n c e s  on t h e  
r e c e p t i v i t y  o f  new t e c h n o l o g i e s .  

The o b j e c t i v e  was t o  d e t e r m i n e d  whe the r  p r o d u c e r s  were able  
t o  implement  s u g g e s t e d  i n t e r v e n t i o n s ,  and whether  t h e y  were 
w i l l i n g  t o  do s o .  

I n  t h e  s u r v e y s ,  i t  was b e l i e v e d  t h a t  q u a l i t a t i v e  d a t a  was a s  
i m p o r t a n t  a s  q u a n t i t a t i v e  d a t a .  S e c o n d l y ,  s i n c e  t h e  p r o j e c t  
s o u g h t  t o  b e t t e r  u n d e r s t a n d  t h e  sys t em o f  r a n g e  u s e ,  c a s e  s t u d i e s  
a p p e a r e d  t.o be a  v i a b l e  method. F i n a l l y ,  s t u d i e s  were used  t o  
e n c o u r a g e  c o n t a c t  w i t h  p r o d u c e r s  and  t h e  community i n  g e n e r a l  t o  
a i d  t h e  e x t e n s i o n  f u n c t i o n .  

The re  were s e v e r a l  c o n s t r a i n t s  t o  t h e  m e t h o d o l o g i e s  
s e l e c t e d .  Major p r o  j e c t - w i d e  s y s t e m a t i c  s t u d i e s  were o n l y  
u n d e r t a k e n  d u r i n g  t h e  f i n a l  e i g h t e e n  months o f  t h e  p r o j e c t .  
F u r t h e r ,  t h e  l e v e l  o f  s k i l l s  o f  t h e  r e s e a r c h  s t a f f  was l i m i t e d .  
Few of  t h e  Moroccan c o u n t e r p a r t s  had a n y  f o r m a l  t r a i n i n g  i n  t h e  
s o c i a l  s c i e n c e s .  

A s o c i o l o g i s t  s u p e r v i s e d  t h e  soc io-economic  component o f  t h e  
RMIP d u r i n g  t h e  f i r s t  3 112  y e a r s  o f  t h e  p r o j e c t  work in  
p r i m a r i l y  f rom t h e  Meknes o f f i c e .  Dur ing  t h e  f i n a l  1  1  7 2 y e a r s  
o f  t h e  p r o j e c t ,  t h e  s o c i o l o g i c a l  r e s e a r c h  was c o n d u c t e d  by a  
s t a f f  o f  a b o u t  t e n  p e o p l e .  Two o f  t h e s e  were Utah S t a t e  
U n i v e r s i t y  s t a f f  members, l o c a t e d  i n  R a b a t ,  who a d v i s e d  and  
a s s i s t e d  teams a t  e a c h  o f  t h e  f o u r  s i t e s .  The s i t e  teams 
t y p i c a l l y  c o n s i s t e d  o f  a n  A d j o i n t  Techn ique  o r  I n g e n i e u r  
d l A p p l i c a t i o n ,  a s s i g n e d  t o  t h e  p r o j e c t  f rom S e r v i c e  d e  l t E l e v a g e ,  
work ing  w i t h  a  Peace  Corps  V o l u n t e e r .  T h i s  s t a f f i n g  a r r a n g e m e n t  
a l l o w e d  t h e  Moroccan p e r s o n n e l  t o  g a i n  hands-on e x p e r i e n c e  i n  
c o n d u c t i n g  s o c i a l  r e s e a r c h  i n  r e l a t i o n  t o  r a n g e  management w h i l e  
p r o v i d i n g  i n p u t  t o  t h e  r e s e a r c h  f rom t h e i r  e x p e r i e n c e  i n  a n i m a l  
p r o d u c t i o n .  

The r e s e a r c h  teams u n d e r t o o k  two major  s t u d i e s :  1 )  a n  on- 
g o i n g  s t u d y  of t h e  souk  o r  weekly m a r k e t ,  and  2 )  c a s e  s t u d i e s  o f  
a  g r o u p  o f  p r o d u c e r s  who were t h o u g h t  t o  r e ~ r e s e n t  t h e  r a n g e  of  
p r o d u c t i o n  s y s t e m s  found  a t  e a c h  s i t e .  The f o l l o w i n g  d i s c u s s i o n  
w i l l  f o c u s  on t h e  c a s e  s t u d i e s ,  c a l l e d  t h e  A g r o - P a s t o r a l  Sys t ems  
S tudy .  T h i s  s t u d y  employed e t h n o g r a p h i c  a n d  p a r t i c i p a n t  
o b s e r v a t i o n  t e c h n i q u e s  i n  o r d e r  t o  d e s c r i b e  t h e  f a m i l y  s y s t e m  o f  
p r o d u c t i o n  a t  t h r e e  o f  t h e  f o u r  p r o j e c t  s i tes .  Data c o l l e c t i o n  
t o  d e v e l o p  t h i s  d e s c r i p t i o n  t o o k  p l a c e  o v e r  a '  t w e l v e  month p e r i o d  
of  time f rom A p r i l  1985 t h r o u g h  March 1986. 

The f i r s t  s t e p  o f  t h e  A g r o - P a s t o r a l  S t u d y  i n v o l v e d  t h e  
s e l e c t i o n  o f  a p p r o x i m a t e l y  t w e l v e  p r o d u c e r s  based  on h e r d  s i z e ,  
l a n d  h o l d i n g s ,  a ~ d  e t h n i c  g r o u p i n g  ( d o u a r ,  f r a c t i o n ,  o r  t r i b e ) ,  
depend ing  on t h e  s i t e .  T h i s  s e l e c t i o n  was based  on p r e v i o u s  
s u r v e y s  c o n d u c t e d  a t  e a c h  s i t e .  The second  s t e p  i n v o l v e d  t h e  



c o l l e c t i o n  o f  b a s e l i n e  d a t a ,  o b t a i n e d  p r i m a r i l y  t h r o u g h  
i n t e r v i e w s  w i t h  t h e  h e a d s  of househo ld  o f  t h e  f a m i l i e s  s e l e c t e d ,  
t hough  i t  was a l s o  supp lemen ted  t h r o u g h  o b s e r v a t i o n s .  T h i s  d a t a  
d e s c r i b e d  f a m i l y  membership,  a s  well a s  c r o p  a n d  l i v e s t o c k  
p r o d u c t i o n .  The t h i r d  p h a s e  c o n s i s t e d  o f  p e r i o d i c  v i s i t s  made t o  
t h e  f a m i l y  a t  a p p r o x i m a t e l y  t h r e e  week i n t e r v a l s .  R e s e a r c h e r s  
c o l l e c t e d  d a t a  on p r o d u c t i o n  a n d  consumpt ion  a s  well a s  on i s s u e s  
t h a t  had been  i d e n t i f i e d  on p r e v i o u s  v i s i t s .  



SAMPLE SELECTION: EL FAIJA 

The A i t  Ben Yacoub a r e  one  o f  t h r e e  f r a c t i o n s  o f  t h e  A i t  
Ar fa  de  l a  Moulouya, a  t r i b e  o f  t h e  Beni  Mguild c o n f e d e r a t i o n .  
The p e o p l e  o f  t h e s e  t h r e e  f r a c t i o n s :  t h e  A i t  Rahhou ou A l i ,  A i t  
Bas su ,  and  t h e  A i t  Ben Yacoub, make t h e i r  homes i n  t h e  most  a r i d  
r e g i o n  of t h e  High Moulouya P l a i n .  Farming p r a c t i c e s  s u c h  as  
f r u i t  t r e e  c u l t i v a t i o n  i n  e n c l o s e d  f i e l d s  a r e  i n d i c a t i v e  o f  l o n g -  
t e rm s e d e n t i s m .  S e a s o n a l  m i g r a t i o n ,  c h a r a c t e r i s t i c  o f  many Beni  
Mguild t r i b e s ,  h a s  n e v e r  been p r a c t i c e d  by t h e  A i t  Arfa. O f  t h e  
e l e v e n  p a r t i c i p a n t s  i n  t h e  A g r o - P a s t o r a l  P r o d u c t i o n  Sys tems  
S t u d y ,  f i v e  were f rom t h e  A i t  Ben Yacoub, one from A i t  Bas su ,  
t h r e e  f rom t h e  A i t  S i d i  Ayad, and  two from t h e  A i t  Se . r rochen .  
The l a t t e r  two g r o u p s  a r e  t r i b e s  whose l a n d  i s  o u t s i d e  o f  t h e  
immedia te  r e g i o n .  With t h e  e x c e p t i o n  o f  t h e  two from t h e  A i t  
S e r r o c h e n ,  p r o d u c e r s  c l a i m e d  t h a t  t r i b e s  and  f r a c t i o n s  do n o t  
ho ld  t h e  i m p o r t a n c e  t h e y  once d i d .  Douar a f f i l i a t i o n  t a k e s  
p r e c e d e n c e .  

The s t u d y  sample p o p u l a t i o n  was s e l e c t e d  i n  J a n u a r y  1985  on 
t h e  b a s i s  o f  a soc io -economic  s u r v e y  o f  E l  F a i j a  ( c o n d u c t e d  by 
t h e  Middle  Atlas P r o j e c t  i n  t h e  s p r i n g  o f  1 9 8 2 ) .  T h i s  s t u d y  
s e l e c t e d  88 o u t  of 100 p r o d u c e r s  f rom t h e  I t z e r  Commune, who 
o s t e n s i b l y  b e l o n g e d  t o  t h e  A i t  Ben Yacoub. Seven d o u a r s  a r e  
i n c l u d e d  i n  t h e  f r a c t i o n :  T a f a g o u r t e ,  Tamayouste ,  I z  t a t e ,  E l  
Khokhat ,  Sehb Roua, Arvane,  and  Agoudim. T h r e e  f a m i l i e s  were 
chosen  from T a f a g o u r t e ,  two f a m i l i e s  e a c h  were chosen  from 
Tamayouste a n d  I z t a t e ,  a n d  one f a m i l y  was chosen  f rom e a c h  o f  t h e  
f o u r  r e m a i n i n g  d o u a r s .  

The sample  was s e l e c t e d  t o  r e p r e s e n t  t h e  r a n g e  o f  l a n d  
owner sh ip  and  h e r d  s i z e s  found  i n  t h e  p o p u l a t i o n  a c c o r d i n g  t o  t h e  
s u r v e y  ment ioned  above .  The sample  r e p r e s e n t s  a n t i c i p a t e d  r a n g e s  
o f  p r o d u c e r  r e s o u r c e  s e t s .  The d i s t r i b u t i o n  o f  t h e  sample  
p o p u l a t i o n  i n  r e g a r d s  t o  t h e s e  two v a r i a b l e s  i s  p r o p o r t i o n a l  t o  
t h e  88 u s e r s  i n c l u d e d  i n  t h e  s u r v e y .  

Dur ing  t h e  f i f t e e n  month p e r i o d  o f  t h e  s t u d y  ( J a n u a r y  1985 
t h r o u g h  March 1 9 8 6 ) ,  c h a n g e s  were made t o  meet  new c i r c u m s t a n c e s  
and  new i n f o r m a t i o n .  I n i t i a l  b a s e l i n e  d a t a  f o r  t h e  t w e l v e  
p r o d u c e r s  were g a t h e r e d  d u r i n g  t h e  f i r s t  f o u r  months.  After 
t h a t ,  one f a m i l y  was r e p l a c e d  by a n o t h e r  when t h e  l a t t e r  
househo ld  began p a r t i c i p a t i n g  i n  t h e  Animal P r o d u c t i o n  S t u d y .  I t  
was i n t e n d e d  t h a t  t h o s e  families p a r t i c i p a t i n g  i n  t h e  Animal 
P r o d u c t i o n  S tudy  a l s o  be i n c l u d e d  i n  t h e  A g r o - P a s t o r a l  P r o d u c t i o n  
Sys tems  S t u d y  i f  t h e y  b e l o n g e d  t o  t h e  A i t  Ar fa  f r a c t i o n .  The 
sample s i z e  became e l e v e n  when one p r o d u c e r  d i s c o n t i n u e d  h i s  
p a r t i c i p a t i o n  from l a c k  o f  time. Dr. H e n r i  J o s s e r a n d ,  i n  h i s  TDY 
r e p o r t ,  s u g g e s t e d  v i s i t i n g  p r o d u c e r s  e v e r y  two weeks.  The 
f a m i l i e s  were i n t e r v i e w e d  on  a t r i - w e e k l y  b a s i s  i n  o r d e r  t o  
c o n t a c t  and  i n t e r v i e w  t h e  r e s p o n d e n t s  more e f f e c t i v e l y .  
Q u e s t i o n n a i r e s  were p r e p a r e d  a s  c o n v e r s a t i o n  g u i d e s .  While 
e l i c i t i n g  i n f o r m a t i o n  i n  a r e s e a r c h  i n t e r v i e w  by s i m p l y  r e p e a t i n g  
what  a n  i n f o r m a n t  h a s  s a i d  o r  by commenting on t h e  r e p l y ,  i t  i s  
n e v e r t h e l e s s  i m p o r t a n t  t o  have a c e r t a i n  p l anned  s t r u c t u r e .  
I n t e r v i e w s  were ,  f o r  t h e  most  p a r t ,  q u i t e  i n f o r m a l .  T h i s  less 
f o r m a l  a p p r o a c h  worked f a i r l y  well. 



CHARACTERIZATION OF PRODUCERS: EL FAIJA 

A c a t e g o r i z a t i o n  o f  p r o d u c e r s  was n e c e s s a r y  i n  o r d e r  t o  
a n a l y z e  t h e i r  a g r o - p a s t o r a l  p r a c t i c e s .  P r o d u c e r s  were p l a c e d  
i n t o  t h r e e  c a t e g o r i e s  d e r i v e d  from p r e l i m i n a r y  e s t i m a t e d  
p r o d u c t i o n  u n i t  income s t a t e m e n t s .  The f i v e  p r o d u c e r s  i n  
c a t e g o r y  A had e s t i m a t e d  g r o s s  r e t u r n s  i n  e x c e s s  o f  7 , 0 0 0  DH. 
P r o d u c e r s  i n  c a t e g o r y  B had e s t i m a t e d  g r o s s  r e t u r n s  o f  more t h a n  
10,000 DH. One of t h e  p r o d u c e r s  i n  t h e  B c a t e g o r y  was t h e  
e l e c t e d  r e p r e s e n t a t i v e  o f  h i s  d o u a r  t o  t h e  I t z e r  Commune and  
r e c e i v e d  a n  u n s p e c i f i e d  amount o f  income f o r  t h i s  a c t i v i t y .  The 
t h r e e  p r o d u c e r s  i n  c a t e g o r y  C had e s t i m a t e d  g r o s s  r e t u r n s  o f  less  
t h a n  1 0 , 0 0 0  DH. One r e c e i v e d  a d d i t i o n a l  income from a  s m a l l  shop  
which he owned. Herd s i z e  a n d  l a n d  owner sh ip  were a l s o  t a k e n  
i n t o  c o n s i d e r a t i o n  i n  p r o d u c e r  c a t e g o r i z a t i o n .  

Type A 

Al though f i v e  p r o d u c e r s  were p l a c e d  i n  t h i s  c a t e g o r y  based  
s o l e l y  on t h e i r  h i g h e r  monetary r e t u r n s ,  h e r d  s i z e  and  l a n d  
owner sh ip  were a l s o  g r e a t e r  t h a n  i n  o t h e r  c a t e g o r i e s .  Herd s i z e  
ranged  from 290-806 a n d  p r o d u c e r s  owned f rom 1 2  t o  100  h e c t a r e s  
o f  l a n d .  Whereas a l l  11  p r o d u c e r s  i n h e r i t e d  l a n d ,  o n l y  t h e  
w e a l t h i e r  have p u r c h a s e d  l a n d  used  f o r  c r o p  p r o d u c t i o n .  Labor 
n e e d s  were g r e a t e r  i n  t h i s  c a t e g o r y .  T h i s  was d e m o n s t r a t e d  by 
t h e  f a c t  t h a t  p r o d u c e r s  h i r e d  two o r  more h e r d e r s  o r  a g r i c u l t u r a l  
worke r s .  These w e a l t h i e r  p r o d u c e r s  e i t h e r  owned c a p i t a l  
equipment  ( t r u c k s ,  t r a c t o r s ,  i r r i g a t i o n  pumps) o r  had t h e  a b i l i t y  
t o  r e n t  s u c h  equipment .  Major p r o p e r t y  improvements  o r  r e p a i r s  
( i n s t a l l a t i o n  o f  a n  i r r i g a t i o n  pump o r  c o n s t r u c t i o n  o f  a  p r i v a t e  
m i l l ,  f o r  example )  were l i m i t e d  t o  Type A p r o d u c e r s .  

Type B 

Herd s i z e s  i n  c a t e g o r y  B r anged  f rom 1 9  t o  152  head.  T h i s  
b road  r a n g e  was p a r t i a l l y  a  r e s u l t  o f  one p r o d u c e r  n o t  b e i n g  
dependen t  on l i v e s t o c k  p r o d u c t i o n  f o r  h i s  l i v e l i h o o d  b e c a u s e  he 
r e p r e s e n t e d  h i s  doua r  i n  t h e  r u r a l  commune. He i n h e r i t e d  a b o u t  
50  s h e e p  from h i s  f a t h e r .  Some o f  t h e s e  d i e d  a n d  he f e l t  i t  was 
n o t  w o r t h  h i s  w h i l e  t o  r e p l a c e  them. 

Herd s i z e s  were n o t  l a r g e  enough t o  w a r r a n t  h i r i n g  s h e p h e r d s  
f rom o u t s i d e  o f  t h e  f a m i l y .  Only one o f  t h e  e l e v e n  p r o d u c e r s  i n  
t h e  e n t i r e  s t u d y  h e r d e d  h i s  own s h e e p ,  a l t h o u g h  he had s o n s  
c a p a b l e  o f  d o i n g  t h i s .  H i s  e x p l a n a t i o n  was t h a t  "These ewes and  
lambs a r e  my l i f e ,  how c o u l d  I n o t  be w i t h  them? When I d i e ,  my 
s o n s  w i l l  be w i t h  them." 

P r o d u c e r s  owned f rom two t o  s i x  h e c t a r e s  o f  l a n d .  One man 
employed a  f u l l -  time a g r i c u l t u r a l  l a b o r e r .  Two heads  o f  f a m i l y  
i n  t h i s  c a t e g o r y  r e c e i v e d  a g r i c u l t u r a l  c r e d i t  l o a n s .  Type C 
p r o d u c e r s  c l a i m e d  t h a t  t h e y  were n o t  e l i g i b l e  f o r  s u c h  l o a n s  
d u r i n g  t h e  p r e v i o u s  y e a r .  



Type C 

One p r o d u c e r  was l a n d l e s s  a n d  a l s o  had t h e  s m a l l e s t  r e t u r n .  
However, as  g u a r d i a n  of  t h e  r a n g e  p e r i m e t e r  i n  t h e  a r e a ,  he 
r e c e i v e d  a s a l a r y  of a b o u t  250  DH p e r  month. He was r e s p o n s i b l e  
f o r  a  h e r d  of 68 s h e e p  a n d  g o a t s ,  a t  l e a s t  h a l f  o f  which were 
h e l d  i n  a s s o c i a t i o n  w i t h  a n o t h e r  p e r s o n .  Dur ing  t h e  p r e v i o u s  
y e a r ,  a second  p r o d u c e r  had s o l d  h i s  o r i g i n a l  h e r d  o f  g o a t s  a n d  
p u r c h a s e d  s h e e p  ( 4 5  ewes a n d  l a m b s ) ,  c l a i m i n g  g o a t s  do w e l l  i n  
t h e  f o r e s t  b u t  n o t  i n  a  f a r m i n g  r e g i o n  a s  t h e y  o f t e n  d e s t r o y  
c r o p s .  When h i s  f a t h e r  ' d i e d ,  he i n h e r i t e d  t h e  g o a t s ,  h i s  b r o t h e r  
t h e  s h e e p .  H i s  b r o t h e r  had one ram which t h e y  s h a r e d  between t h e  
two h e r d s .  T h i s  p r o d u c e r  had two h e c t a r e s  o f  c r o p l a n d .  Al though 
t h e  t h i r d  p r o d u c e r  had t e n  h e c t a r e s  a n d  a h e r d  o f  115 a n i m a l s ,  he 
was p l a c e d  i n  t h i s  c a t e g o r y  b e c a u s e  o f  poor  r e t u r n s ,  a  f a c t  which 
becomes more i m p o r t a n t  when t h e  r e t u r n s  a r e  d i v i d e d  among t h e  1 5  
members o f  h i s  f a m i l y  -- t h e  t h i r d  l a r g e s t  i n  t h e  sample .  T h i s  
p r o d u c e r  h i r e d  no l a b o r ,  n o t  even  day  l a b o r e r s  f o r  t h e  h a r v e s t .  
The o t h e r  two p r o d u c e r s  d i d  n o t  h i r e  h e r d e r s .  A khammes 
( s h a r e c r o p p e r  who r e c e i v e s  o n e - f i f t h  o f  t h e  h a r v e s t  f o r  payment )  
was h i r e d  by one p r o d u c e r .  

ASSESSMEMT OF PRODUCER RESOURCE SETS: EL F A I J A  

Human R e s o u r c e s  

Households  i n  t h e  sample  were large,  r a n g i n g  f rom 8 t o  2 9  
members. One Type A p r o d u c e r  had f o u r  w i v e s ,  a c c o u n t i n g  f o r  h i s  
l a r g e  f a m i l y  o f  29  p e o p l e .  Average f a m i l y  s i z e s  f o r  t h e  
c a t e g o r i e s  were a s  f o l l o w s :  18 members f o r  Type A ,  and  11 members 
f o r  Types B a n d  C ( T a b l e  3 . 1 ) .  

T a b l e  3 .1 .  Fami ly  c o m p o s i t i o n .  Type A ,  B and  C P roduce r s - -E l  
F a i  j a .  



R e s i d e n c e  was p a t r i l o c a l  a f t e r  m a r r i a g e  w i t h  few e x c e p t i o n s .  
The head of househo ld  b e i n g  t h e  d e c i s i o n  maker ,  l i v e s t o c k  a n d  
l a n d  were c o n s i d e r e d  h i s  p r o p e r t y ,  e x c e p t  i n  c a s e s  where  t h e  
i n d i v i d u a l  was e x t r e m e l y  i l l .  A 1  t hough  t r a d i t i o n a l  i n h e r i t a n c e  
l aws  d i c t a t e  t h a t  p r o p e r t y  be d i v i d e d  among m a l e s  a n d  f e m a l e s ,  
among t h e  f a m i l i e s  i n t e r v i e w e d ,  t h i s  d i d  n o t  o c c u r  n o r  had 
w r i t t e n  wills been  made. I n  t h e  i n s t a n c e  o f  d e a t h ,  h e r d s  become 
t h e  communal p r o p e r t y  o f  m a l e s  o f  d i r e c t  d e s c e n t  and  d e c i s i o n s  
a r e  j o i n t l y  made. 

Among t h e  sample  f a m i l i e s ,  t h e r e  was one i n s t a n c e  o f  a  woman 
owning h e r  own sheep .  She had i n h e r i t e d  t h e  ewes f rom h e r  f a t h e r  
two y e a r s  p r e v i o u s l y .  S i n c e  t h a t  time, t h e  number had i n c r e a s e d  
t o  25. P r o c e e d s  f rom lamb s a l e s  f rom these ewes were n o t  
s e p a r a t e d  f rom p r o c e e d s  f rom o t h e r  l i v e s t o c k  s a l e s .  T h e r e  were 
no c a s e s  o f  a  woman owning l a n d  ( e i t h e r  i n h e r i t e d  o r  p u r c h a s e d ) .  
Nor d i d  t h e y  r e c e i v e  a n y  c r o p s ,  o r  money f rom t h e  s a l e  o f  c r o p s ,  
r a i s e d  on l a n d  d e s i g n a t e d  t h r o u g h  i n h e r i t a n c e  a s  t h e i r s .  Among 
a l l  e l e v e n  f a m i l i e s ,  l a n d  t o  be d i s t r i b u t e d  t o  women was d i v i d e d  
among male  f a m i l y  members. When a  f e m a l e  was a s k e d  i f  s h e  
i n h e r i t e d  a n y  l a n d ,  t h e  r e s p o n s e  was a l w a y s  a  l a u g h  f o l l o w e d  by ,  
"Tha t  l a n d  w i l l  n e v e r  be d i v i d e d  among women." T h i s  was t r u e  
e v e n  i n  c a s e s  o f  t h e  woman's husband r e s i d i n g  i n  t h e  same d o u a r  
a s  t h e  woman's f a m i l y .  

R e f e r r i n g  t o  T a b l e  3 .2 ,  t h e  m a j o r i t y  o f  h o u s e h o l d  members i n  
a l l  t h r e e  c a t e g o r i e s  have had less t h a n  one y e a r  o f  s c h o o l i n g .  
Only one Type A p r o d u c e r  s e n t  a  g i r l  t o  s c h o o l  f o r  a n  e x t e n d e d  
p e r i o d  o f  time ( f i v e  y e a r s ) .  Most boys  o f  Type A f a m i l i e s  went  
t o  s c h o o l  a t  l e a s t  t h r o u g h  t h e  s e c o n d a r y  l e v e l .  They t h e n  worked 
away f rom home a n d  c o n t r i b u t e d  t o  t h e  f a m i l y  income,  o f t e n  
a c c o u n t i n g  f o r  t h e  p u r c h a s e  o f  equ ipmen t  a n d  c a p i t a  1 
improvements .  With t h e  e x c e p t i o n  o f  one f a m i l y ,  a l l  s o n s  o f  Type 
A p r o d u c e r s  have  had some f o r m a l  e d u c a t i o n .  P r o d u c e r s  i n  
c a t e g o r i e s  B a n d  C s e n t  one o r  two s o n s  t o  c o m p l e t e ,  a t  l e a s t ,  
p r i m a r y  s c h o o l .  A t  l e a s t  one  s o n  r ema ined  a t  home t o  h e r d  s h e e p  
o r  work t h e  l a n d .  Type B a n d  C p r o d u c e r s  r e c e i v e d  no income f rom 
c h i l d r e n  work ing  f u l l - t i m e  o u t s i d e  t h e  f a r m ,  t hough  t h e y  may h i r e  
o u t  on a  t empora ry  b a s i s .  

Tab le  3 .2 .  L e v e l  o f  s c h o o l i n g  f o r  t h r e e  p r o d u c e r  c a t e g o r i e s - - E l  
F a i  j a  . 

I T y p e A  f 0 - 1  1 2 - 5  1 6 - 9  1 1 0 - 1 3 i  1 4 *  TOTAL I 
I I I I I I I 

!-!7!1! ! 7 i ~ l - - - - 7 u - ~  
I FEMALES I 9 1 I I I 1 

I I 9 I 
1 5  1 1 i 0 i 2  j 1 j 19 i 

I I I I I I I I 

I T y p e  B 1 I I I I I I 
I I I I 

I 

I MALES 'I-~T! I I I I I 
I 

I T 1  I 
I 5 1 

I FEMALES 1 
I TOTAL 1 

I 

I FEMALES 1 5 1 I I I I 5 1 
I TOTAL I 1 0  1 1 I 1 I 0 I 0 1 12 1 
1 I 
I I I I I I I 



E s t i m a t e d  Value o f  P r o d u c t i o n  U n i t  Resource  S e t s  

I n  t e r m s  of d i r h a m  v a l u e ,  l a n d  was t h e  most  v a l u a b l e  
r e s o u r c e  f o r  a l l  t h r e e  c a t e g o r i e s  o f  p r o d u c e r s .  (Dirham v a l u e s  
by c a t e g o r y :  Type A--304,000 D H ,  Type B--94,000 D H ,  Type C-- 
4 0 , 0 0 0  D H ) .  I r r i g a t e d  c r o p l a n d  was v a l u e d  a t  2 0 , 0 0 0  D ~ / h a  w h i l e  
n o n - i r r i g a t e d  c r o p l a n d  was v a l u e d  a t  2 ,000  DH/ha. E s t i m a t e d  
v a l u e s  o f  p r o d u c e r  r e s o u r c e  sets f o r  t h e  t h r e e  c a t e g o r i e s  of 
p r o d u c e r s  i n  t h e  E l  F a i j a  a r e a  a r e  p r e s e n t e d  i n  T a b l e  3 . 3 .  

Tab le  3.3. E s t i m a t e d  a v e r a g e  v a l u e  o f  p r o d u c e r  r e s o u r c e  sets .  
E l  F a i j a .  

INVENTORY QUANTITY VALUE 
( u n i t s )  ( DHS) 

(Producer Category) A B C  A B C 

I I I 

Irrigated Cropland 1 13.6 4 .7  2 i 272000 94000 40000 j 
Dry Cropland I I 

Private Range/Pasture 1 16.0 1 32000 I 
Crazing Rights I I I I 

6 
I I I 

Livestock (head) I I I , I , ! ! 

- ~c 
Eves 1 2 4 0  48 2 5 1  108000 21600 112501  
Rams ! 7 2 1 1 3850 1100 550 j 
Replacement Ewes 1 40 8 4.2 i 16000 3200 1667 
Re~lacement Rams 1 2 0.5 0.5 , 81 Q 210 in5 ! * .  .-a . 
speculat ion Animals / 100 2 3  - 1 42006 9666 I ! 

Coats 
Does 
Bucks 
Replacement Does 
Replacement Bucks 

Catt le  
Cows 
Bulls 
Replacement Heifers 
Replacement Bul ls  

I I 
I I 

Equipment ( X I  I I I ! ! 
I I I 

Tractors I 1  I 30000 , I 

Trucks I 1  1 40000 I 

Farm Implements 1 2 1 1 1 6000 150 150 i 
Buildings I I I 

Tents I 1  1 i 3000 3000 i 
Pumps I I I 

Draft Animals 1 4 3 2 \ 10000 8400 5 4 0 0  j 
Other , 

Subtotal 

Herds  of s h e e p  were t h e  second  most v a l u a b l e  r e s o u r c e  n e x t  
t o  l a n d  ( d i r h a m  v a l u e s  by p r o d u c e r  c a t e g o r y :  P r o d u c e r  A--1 7 0 , 6 9 0  
D H ,  P roduce r  B--35,770 D H ,  P r o d u c e r  C--13,572 D H ) .  P r i c e s  u s e d  
t o  e s t i m a t e  t h e  v a l u e  o f  l i v e s t o c k  were based  on r a n g e s  o f  p r i c e s  
p r e v a l e n t  a t  l o c a l  m a r k e t s  ( s o u k s )  . 
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L i v e s t o c k  P r o d u c t i o n  

Mixed h e r d s  o f  s h e e p  a n d  g o a t s  a r e  common t o  p a s t o r a l i s t s  i n  
t h i s  r e g i o n .  The m a j o r i t y  of  t h e  h e r d s  were composed o f  s h e e p ,  
which a r e  more h i g h l y  v a l u e d  t h a n  g o a t s  f o r  s t a t u s ,  mea t ,  and  
wool. Averag ing  h e r d s  t o  a r r i v e  a t  s t o c k  c o u n t  c h a r t s  ( s e e  
T a b l e s  3 .4 ,  3.5 and  3 . 6 )  f o r  t h e  t h r e e  c a t e g o r i e s  r e s u l t e d  i n  
g o a t  owner sh ip  by t h e  Type A and  Type C p r o d u c e r s .  P r o d u c e r s  i n  
c a t e g o r y  B a l s o  own g o a t s .  However, t h e  p r o d u c e r s  i n  t h e  sample 
p o s s e s s e d  v i r t u a l l y  no g o a t s .  From o b s e r v a t i o n s  and  commonly 
h e l d  o p i n i o n ,  t h e  g o a t  i s  p e r c e i v e d  a s  b e i n g  a  poor  p e r s o n ' s  
l i v e s t o c k .  The low v a l u e  r e l a t i v e  t o  t h a t  of s h e e p  e n a b l e s  a  
p e r s o n  w i t h  fewer economic r e s o u r c e s  t o  amass a l a r g e r  h e r d  of 
g o a t s  t h a n  sheep .  

T a b l e  3.4.  S t o c k c o u n t  c h a r t ,  Type A Producer - -El  F a i  j a .  

Sl iEEP GOATS C A T T L E  

JAN.  

FCB.  

HAR. 

APR. 

E!AY 

JL'SE 

JULY 

*US.  

SBPT.  

OCT . 
NOV.  

OEC. 

-, 
E v e s  Rams L a m b s  A n l m a l s  D o e s  B u c k s  K l d s  Cows B u l l s  C a l v e s  

28.8 kq. 33.6 kq. 23.9 kq. 30.0 kg. 21.4 kq. 25.8 kg. 13.5 kq. 250 kg. 350 kq. 125 kg. 
H e a d  KAU:Is HeaZ :.IAUHs H e a c  MAU.\ls H e a d  XAUMs H e a d  HAU:.ls H e a d  MAUSIS H e a d  EIAUlis H e a d  I4AUXs H e a d  14AU:4s H e a d  ;lAU:!s I 
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T a b l e  3.5. S t o c k c o u n t  c h a r t .  Type B P roduce r - -E l  Faija. 

JAX. 

FEB. 

:4AR. 

APR. 

:.::,y 

JU!:E 

JULY 

AUG. 

SEPT. 

OCT. 

NOV . 
DEC . 

TOTAL 

SHEEP GOAT5 CATTLC 

-r--. 

E w e r  R a c r  Lamor  A n r m a l s  Does  B u c k s  K i d s  Cows B u l l s  ~ a l v t r  t o t a l  
21.8 kg. 13.6 kg. 23.9 kg. 10.0 kg. 0.0 kg. 0.0 kg. 0.0 kg. 0 kg. 0 kg. 0 kg. l l 4 A U M s  / 

Head  hIAU:Is H e a d  .UUl lS Head  U U H s  Head  MAUMs H e a d  HAUXS H e a d  HAU:(S H e a d  MAUHS Head  WAUHS H e a d  WAUWs Head  MAU>ls Required 

T a b l e  3.6. S t o c k c o u n t  c h a r t .  Type C Producer - -El  F a i  ja. 

SHEEP GOATS CATTLE 

I Snec. j I -, --. 
E r e r  Rams L a m a  A n l r n a l s  D o e s  BUCKS K l d s  C o v r  B u l l s  ~ a l v e s  ~ o c a l  

25.0 ~ q .  28.5 kg, 19 .0  kg. 0.0 kg. 22.0 kg. 28.0 kg. 16 .0  kg. 0 kg. 0 kg. il IF. 1 M A X : =  
H e a d  nAUHs H e a d  NAUZIs H e a d  ~ A U l 4 r  Head  HAURs H e a d  hIAUMs H e a d  WAUMS H e a d  I4AUflS H e a d  MAU;lS Head  IAUblS Head  i.IXU:+slRequl:ed 

1.v:. 

rm. 

MAR. 

Apa. 

KAY 

JUSE 

JULY 

AGG. 

SZPT. 

CC?. 

NOV. 

DEC. 

-1 204 
I- 

TOTAL 11 .4  6 3 0 1 3 9  10.3 17.6  0 0.0 0.0 ! 4.6.1 1 
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Lambing was s p o r a d i c  t h r o u g h o u t  t h e  y e a r .  A few p r o d u c e r s  
r e p o r t e d  August l ambing .  However, t h e  most f r e q u e n t l y  c i t e d  
months f o r  l ambing  were Oc tobe r  and  December t h r o u g h  March. 
P r o d u c e r s  c l a i m e d  t h a t  t h e i r  l e a s t  f a v o r i t e  time f o r  lambing  was 
t h e  w i n t e r ,  y e t  December a n d  J a n u a r y  had t h e  h i g h e s t  l ambing  
r a t e .  Type A and B p r o d u c e r s  c o o p e r a t i n g  i n  t h e  s t u d y  i n d i c a t e d  
t h a t  t h e y  s o l d  t h e  m a j o r i t y  o f  t h e i r  s p e c u l a t i o n  rams i n  J a n u a r y  
and  F e b r u a r y  w h i l e  Type C p r o d u c e r s  s a i d  t h a t  t h e y  p r e f e r e d  t o  
s e l l  i n  May and  June  t o  o f f s e t  h a r v e s t  c o s t s .  Time o f  sale i s  
o f t e n  c o o r d i n a t e d  w i t h  p e r i o d s  o f  peak demand a r o u n d  Ramadan a n d  
a s s o c i a t e d  r e l i g i o u s  h o l i d a y s ,  i f  p o s s i b l e .  As h e r d  s i z e s ,  a n d  
r e s o u r c e  sets i n  g e n e r a l ,  became l a r g e r ,  t h e  p r o d u c t i o n  s t r a t e g y  
became more marke t  o r i e n t e . d ,  w i t h  p r o d u c t i o n  b e i n g  s o l d  a c c o r d i n g  
t o  demand c h a r a c t e r i s t i c s .  N e v e r t h e l e s s ,  t h e  sale o f  l i v e s t o c k  
t e n d e d  t o  be mos t ly  d e p e n d e n t  upon t h e  p r o d u c e r s f  p e r i o d i c  n e e d s  
f o r  money. 

Land owner sh ip  a p p a r e n t l y  had l i t t l e  r e l a t i o n s h i p  t o  t h e  
number o f  a n i m a l s  owned, t hough  i t  may p l a t  a n  i m p o r t a n t  r o l e  i n  
h e r d  p r o d u c t i o n .  A l l  p r o d u c e r s  g r a z e d  a t  l e a s t  some of t h e i r  
a n i m a l s  on c o l l e c t i v e  l a n d  t h r o u g h o u t  t h e  y e a r ,  k e e p i n g  h e r d s  
c l o s e r  t o  t h e  home i n  t h e  w i n t e r  months when t h e y  a l s o  f e d  
s u p p l e m e n t s .  A few p r o d u c e r s  i n  t h e  a r e a  g r a z e d  some o f  t h e i r  
a n i m a l s  on government  f o r e s t  l a n d  f o r  t h e  summer months.  The re  
was more g r a s s  i n  t h e  f o r e s t  because  o f  h i g h e r  r a i n f a l l .  T h i s  
g r a z i n g  a l t e r n a t i v e  d i d  n o t  a p p e a r  t o  be a n  avenue  open t o  many 
p r o d u c e r s .  Access  t o  communal r a n g e  is becoming more l i m i t e d ,  
t h e r e b y  i n c r e a s i n g  t h e  i m p o r t a n c e  o f  a c c e s s  t o  p r i v a t e  p a s t u r e  o r  
c r o p  a f  terma t h .  

T a b l e s  3 .7 ,  3.8 and  3 .9 ,  i n d i c a t e  t h a t  t h e  f e e d i n g  o f  
s u p p l e m e n t s  g e n e r a l l y  c o r r e s p o n d s  t o  p e r i o d s  o f  h i g h e r  
n u t r i t i o n a l  need  a n d  t h e  l e v e l s  d i f f e r  among c a t e g o r i e s .  
P r o d u c e r s  began s u p p l e m e n t i n g  i n  e a r l y  f a l l  and  u s e d  a v a r i e t y  o f  
s o u r c e s  o f  f e e d .  B a r l e y  was t h e  most u n i v e r s a l l y  f e d  
s u p p l e m e n t a l  f e e d .  I n  a d d i t i o n  t o  t h a t  p roduced ,  b a r l e y  a n d  
straw were a l s o  p u r c h a s e d .  Amounts o f  f o r a g e  r e p o r t e d  a s  
s u p p l i e d  f rom c o l l e c t i v e  r a n g e l a n d  a r e  t h o u g h t  t o  be 
s u b s t a n t i a l l y  o v e r e s t i m a t e d .  These  e s t i m a t e s  were d e r i v e d  
m a t h e m a t i c a l l y  by s u b t r a c t i n g  t h e  more e a s i l y  e s t i m a t e d  amounts  
o f  f o r a g e  d e r i v e d  f rom n o n - c o l l e c t i v e  l a n d  s o u r c e s  f rom a n  
estimate of a n i m a l  f o r a g e  ( d r y  m a t t e r )  r e q u i r e m e n t s .  The 
f a l l a c i e s  a s s o c i a t e d  w i t h  s u c h  a n  a s s u m p t i o n  a r e  r e c o g n i z e d ,  
however,  under  t h e  c i r cums tance*  t h i s  p r o c e d u r e  p r o v i d e s  t h e  
b e s t  e s t i m a t e  o f  c o l l e c t i v e  l a n d  f o r a g e  p r o d u c t i v i t y  a v a i l a b l e .  
Animal p r o d u c t i o n  l e v e l s  and  measured w e i g h t  c h a n g e s  i n d i c a t e  
t h a t  n u t r i t i o n a l  r e q u i r e m e n t s  o f  t h e  a n i m a l s  were n o t  b e i n g  met, 
t h e r e f o r e ,  i t  i s  h i g h l y  l i k e l y  t h a t  c o l l e c t i v e  r a n g e l a n d s  p r o v i d e  
much less  f o r a g e  t h a n  f o r a g e  b a l a n c e  c h a r t s  i n d i c a t e .  

The l e v e l  o f  s u p p l e m e n t a l  f e e d i n g  r e p o r t e d  v a r i e d  a c c o r d i n g  
t o  t h e  c l a s s  o f  a n i m a l  and  t h e  r e s o u r c e  se t s  o f  t h e  p r o d u c e r s .  
Average amounts  o f  f e e d  g i v e n  t o  v a r i o u s  c a t e g o r i e s  o f  s h e e p  p e r  
day f o r  t h e  whole  sample  were:  rams - 650 g ,  ewes - 400 g ,  and  
lambs - 198 g .  Using J a n u a r y  l e v e l s  o f  s u p p l e m e n t a l  f e e d  a s  a  
g u i d e ,  c a t e g o r y  a v e r a g e s  were: Type A - 230 g ,  Type B - 430 g ,  
and Type C - 300 g.  Type B and  C p r o d u c e r s  had s m a l l e r  h e r d s  and 
c o u l d  n o t  a f f o r d  t o  t r a n s p o r t  them t o  d i s t a n t  g r a z i n g  a r e a s .  
E s s e n t i a l l y  t h e i r  e n t i r e  h e r d s  g r a z e d  wheat  and  b a r l e y  s t u b b l e  
a f t e r  h a r v e s t .  Type A p r o d u c e r s  g r a z e d  a  l a r g e r  p o r t i o n  o f  t h e i r  



a n i m a l s  on s t u b b l e  d u r i n g  l a t e  summer. 

T a b l e  3.7. Fo rage  b a l a n c e  c h a r t .  Type A Producer - -El  F a i j a .  

SOURCES OF FEED 

T a b l e  3.8. F o r a g e  b a l a n c e  c h a r t .  Type B Producer - -El  F a i  j a .  

138  

BESTAVAILABLE COPY 

uONT:! 

J A N  
FEB. 

MR. 

APR. 

H A Y  

JUHL 

JULY 

AUG. 

SEP?. 

OCT. 

f lOV. 

DLC . 
-- 

tO7AL 

TOTAL 
urunr 
AVAIL. 

418  

419 

1 1 1  

372  

383 

367 

359 

355 

396 

389  

384 

405 

4658  

Source I 1  Source 12 Source # I  Source I 4  Source I S  Source t 6  Source #7 Source # 8  
~ 0 1 1 .  Range Don. Rcnqe Pvt .  Range Fallow/Stub. HaylStraw Feed Grains  Cr. By-Prod. Corn. Supple.  

-- 
TOTAL 
U A U I ~ S  

REQUIRED -- 
418  

419 

4 1 1  

37; 

I 5 5 3  , 

255 

396 

389 

384 

435  

4659 , 

DN (T1 XAUHI 3.'1 (TI :IAU!:r 

327  

373 

367 

359 

176 

217 

92 

219 

75.5 12795 

DM (TI HAUYS DH (1) llAC14S Dn (TI UAUMS 

----------- 
0.D 

DM I T 1  MAUEIS 

0 . 2 7  

0 . 2 7  

0 .27  

0 .27  

0 . 2 7  

0 . 2 7  

0 . 2 7  

0.27 

0.2.7 

0 .27  

2.7 

4 1  

4.14 

4 .14  

-- 
1 2 . 4  

4 .41  

4 . 4 1  

4 . 4 1  

2.18 

2 . l e  

4 . 3 7  

22 .0  

0  

0  

0  

0  

0  

0  

0  

0  

0  

0  

0  

0  

0  

0:I IT) 1IAU:lS 

2 .00  

2.00 

2 .90  

0 . 9 5  

1.30 

2.00 

2 . 0 0  

1 1 . 9  

1 0  

1 0  

1 0  

1 0  

10  

0  

0  

10  

10  

10  

1 0  

1 0  

100  

0  

0  

0  

0  

0  

0  

0  

1 5 3  

153 

1 5 3  

0  

0 

465  

163 

163  

163  

0  

0  

0  

3 

0  

0 

8 1  

8 1  

1 6 2  

813 

DM (T) MAUlls 

0 . 4 2  

0 . 4 2  

0 . 4 2  

1 . 3  

7 4  

74 

74 

35 

0  

J 

0  

0  

0  

3 7  

74 

74 

412  

---- 

0  

0  

0  

1 6  

16 

16 

0  

0  

47 

0  

0  

0 

0 

0  

0  

0  

0  

, 0 . 0  I 0  



-* 
Table  3.9. Forage b a l a n c e  c h a r t .  Type C Producer--El  F a i j a .  

SOUnCES OF FEED 

Type A p r o d u c e r s  may have been less  dependen t  upon 
supp lemen t s  t h a n  p r o d u c e r s  i n  t h e  o t h e r  c a t e g o r i e s  because  o f  
t h e i r  l a r g e r  l a n d  b a s e  which s e r v e d  as  a  f o r a g e  a l t e r n a t i v e  t o  
t h e  r a n g e s .  Type A p r o d u c e r s  a l s o  t e n d e d  t o  u t i l i z e  a b r o a d e r  
r ange  o f  f e e d  and  f o r a g e  s o u r c e s  t h a n  P r o d u c e r s  B o r  C.  

- = Crop P r o d u c t i o n  

Accord ing  t o  t h e  r e s p o n d e n t s ,  a l l  o f  t h e i r  c r o p  l a n d  i s  
i r r i g a t e d .  They c l a i m e d  t h a t  no one h a s  p r a c t i c e d  d r y l a n d  - - f a r m i n g  s i n c e  t h e  o n s e t  o f  r e c e n t  d r o u g h t s ,  though t h e  o c c u r r e n c e  
o f  d r y l a n d  f a r m i n g  may be o b s e r v e d  i n  t h e  r e g i o n .  T h i s  
d i s c r e p a n c y  between t h e i r  r e s p o n s e s  a n d  o b s e r v a t i o n s  may be 

- - r e l a t e d  t o  t h e  r e t i c e n c e  t h a t  l o c a l  p r o d u c e r s  showed i n  p r o v i d i n g  
i n f o r m a t i o n  a b o u t  t h e i r  l a n d  h o l d i n g s .  If d r y l a n d  f a r m i n g  h a s  i n  
f a c t  d e c l i n e d  i n  r e c e n t  y e a r s ,  t h i s  may be a p o s i t i v e  y e t  s h o r t -  

- - l i v e d  t r e n d  i n  l i g h t  o f  what  a p p e a r s  t o  be e v e r  i n c r e a s i n g  
p r e s s u r e  f o r  moving c u l t i v a t e d  a g r i c u l t u r e  o n t o  r a n g e l a n d s  which 
a r e  n o t  c a p a b l e  o f  s u s t a i n i n g  s u c h  l a n d  u s e  p r a c t i c e s .  F r u i t  
c u l t i v a t i o n  f o r  commercial  p u r p o s e s  h a s  i n c r e a s e d  d u r i n g  t h e  l a s t  

-- s e v e n  t o  t e n  y e a r s .  Dur ing  t h e  p e r i o d  i f  s t u d y ,  t h e  t rees  o f  two 
p r o d u c e r s  i n  t h e  sample were b e a r i n g  f r u i t  which was s o l d .  
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T a b l e s  3 . 1 0 ,  3 .11 and  3 .12  i n d i c a t e  t h a t  t h e  two p r e v a l e n t  
c r o p s  were b a r l e y  a n d  whea t .  A l l  t h r e e  t y p e s  o f  p r o d u c e r s  
p l a n t e d  more t h a n  50% o f  t h e i r  l a n d  i n  t h e s e  two c r o p s .  Wheat 
was u sed  i n  the home a n d  f o r  s e e d i n g .  Type A p r o d u c e r s  p r e f e r e d  
t o  p l a n t  f i e l d s  w i t h  t h e i r  own whea t ,  c l a i m i n g  t h e y  t h e n  know i t  
i s  good s e e d .  Seconda ry  c r o p s  were b e a n s ,  p o t a t o e s ,  c o r n ,  and  
a l f a l f a .  The l a t t e r  two were u sed  a s  l i v e s t o c k  f e e d .  Most 
p r o d u c e r s  had a  v e r y  s m a l l  bean  h a r v e s t  d u r i n g  t h e  s t u d y  y e a r .  
Farmers  compla ined  t h a t  t h e i r  c y c l e  o f  i r r i g a t i o n  w a t e r  d i d  n o t  
c o i n c i d e  w i t h  t h e  f l o w e r i n g  o f  t h e  p l a n t s  (when i r r i g a t i o n  was 
c r i t i c a l )  and  t h a t  most  o f  t h e  p l a n t s  d i e d .  

Type A p r o d u c e r s  who h i r e d  h e r d e r s  p a i d  them w i t h  c a s h ,  
p r o d u c t s  o f  t h e  h e r d  and  g r a i n s .  Type B p r o d u c e r s  d i d  n o t  h i r e  
s h a r e c r o p p e r s  n o r  h e r d e r s .  One p r o d u c e r  i n  c a t e g o r y  C h i r e d  a  
s h a r e c r o p p e r  who r e c e i v e d  o n e - f i f  t h  o f  t h e  h a r v e s t .  

P r o d u c e r s  o f  Types  A a n d  B f e r t i l i z e d  most  c r o p s  b u t  Type C 
p r o d u c e r s  r e p o r t e d  no u s e  o f  f e r t i l i z e r  e x c e p t  manure on p l o t s  
u s e d  t o  r a i s e  v e g e t a b l e s .  Manure i s  s a i d  t o  p roduce  much s w e e t e r  
p o t a t o e s  t h a n  do commerc ia l  f e r t i l i z e r s ,  which a r e  b e l i e v e d  t o  be 
t o o  h a r s h .  

Land was p r e p a r e d  f o r  whea t  a n d  b a r l e y  i n  O c t o b e r  a n d  e a r l y  
November. The f i e l d s  were plowed a f t e r  t h e  f i r s t  r a i n s  when t h e  
s o i l  was s o f t  and  more e a s i l y  worked w i t h  a n i m a l  t r a c t i o n .  I t  i s  
i m p o r t a n t  t o  have t h e  s e e d  i n  t h e  ground  by mid-autumn i n  o r d e r  
t o  r e a p  t h e  f u l l  b e n e f i t  o f  t h e  w i n t e r  p r e c i p i t a t i o n ,  which f a l l s  
November t h r o u g h  F e b r u a r y .  V e g e t a b l e s  were p l a n t e d  i n  May a n d  
J u n e  a f t e r  t h e  h a r v e s t  o f  g r a i n s .  L a r g e r  p r o d u c e r s  w i t h  more 
h e c t a r e s  a l l o w e d  l a n d  t o  r ema in  f a l l o w  f o r  one y e a r .  O t h e r  
i r r i g a t e d  f i e l d s  were n o t  r e p l a n t e d  a f t e r  t h e  g r a i n  h a r v e s t ,  
p r o b a b l y  due  t o  t h e  l i m i t e d  amoun t s  o f  i r r i g a t i o n  w a t e r  a v a i l a b l e  
i n  mid-summer. Two p r o d u c e r s ,  w i t h  o n l y  two h e c t a r e s  e a c h  (Type 
C ) ,  p l a n t e d  c e r e a l s  i n  t h e  same f i e l d s  e a c h  y e a r .  T h i s  p r a c t i c e ,  
a c c o r d i n g  t o  t h e  p r o d u c e r s ,  a c c o u n t s  f o r  low y i e l d s .  Two 
p r o d u c e r s  owned t r a c t o r s .  One used  h i s  t o  plow t h e  f i e l d s ,  t h e  
o t h e r  d i d  n o t ,  i n d i c a t i n g  t h a t  h i s  f i e l d s  were t o o  s m a l l  a n d  more 
e f f i c i e n t l y  plowed w i t h  d r a f t  a n i m a l s .  He may have r e n t e d  t h e  
t r a c t o r  o u t  o r  had u s e  a g r e e m e n t s  w i t h  o t h e r  f a m i l y  members. 
T r a c t o r s  a r e  commonly u s e d  f o r  t r a n s p o r t a t i o n  a s  well a s  f o r  
f i e l d  work. A l l  p r o d u c e r s  had a t  l e a s t  two d r a f t  a n i m a l s .  
F i e l d s  were worked w i t h  t h e s e  a n i m a l s  and  t h e  t r a d i t i o n a l  plow. 

B a r l e y  was h a r v e s t e d  b e f o r e  whea t  i n  a l l  c a s e s .  The f a c t  
t h a t  some l a r g e  p r o d u c e r s  seemed i n  no h u r r y  t o  c o m p l e t e  t h e  
h a r v e s t  u n u s u a l .  One p r o d u c e r  i n  p a r t i c u l a r  r e p o r t e d  t h a t  t hough  
t h e  b a r l e y  h a r v e s t  t o o k  o n l y  f i v e  work d a y s ,  t h e  work was s p r e a d  
o v e r  a  t h r ee -week  p e r i o d .  (He blamed t h i s  on t h e  u n r e l i a b i l i t y  
o f  day l a b o r e r s  who o f t e n  do n o t  a r r i v e  f o r  work.)  T h r e s h i n g  
t o o k  p l a c e  a f t e r  b o t h  c r o p s  had been  h a r v e s t e d .  The two 
p r o d u c e r s  who had t r a c t o r s  u sed  them t o  t h r e s h  g r a i n s ,  p r o d u c i n g  
s t r a w  which i s  v e r y  f i n e  and  t h o u g h t  t o  be  e x c e l l e n t  f o r a g e  
because  o f  h i g h e r  d i g e s t i b i l i t y .  The r e m a i n i n g  e i g h t  p r o d u c e r s  
u s e d  a  c o m b i n a t i o n  o f  h o r s e s ,  mules  a n d  donkeys .  A r e c i p r o c a l  
a r r a n g e m e n t  e x i s t e d  between n e i g h b o r s  who borrowed e a c h  o t h e r ' s  
a n i m a l s  t o  c o m p l e t e  t h e  t h r e s h i n g .  



Crop Production by Field or by Crop Y 
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Crop Production by Field or by Crop 

M 
Input Totals Seed 5 Fertilizer 2 Herbicide 0 Pesticide 0 Water 0 

b, 
Total Dryland 0 Total Fallow 6 Crop Residue Forage Yield from Dry Cropland 0 
Total Irr. Land 5 Rate of Fallow 6 Crop Residue Forage Yield from Dry Cropland 0.0 
Total Cropland 5 Total Forage 6 Crop Residue Forage Yield from Irr. Cropland 8 

Rate of Forage 6 Crop ResiCue Forage Yield from Irr. Cropland 1.8 
Total Fallow 6 Crop Residue Forage Yield 8 

Plot Crop 

D 6 

D7 T D8 Fallow 

In?ut Leve ls/Rateo Output L/R 

Seed Seed Fert. Fort. HerS. kierb. Pest. Pest. $later Water Yleld 
Area Seed Arnt. Rate Ant. Rate Amt. Rate Amt. Rate Arnt. Rate YIELD Rate 

D9 

Dl0 

I1 

I2 

I3 

I4 

I5 

16 

17 

18 

I9 

I10 

- 

Straw,etc 

Stubble 

Uneat 

Barley 

Corn 

Veg. 

Forage $1 

Forage #2 

Straw,etc 

Stubble 

T/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0. G 

0.0 

1.2 

0.6 

0.5 

0.2 

0.9 

0.0 

0.0 

1.0 

0.0 

1.1 

1.2 

Herbi. Fert. 

Unknown 

Unknown 

Unknown 

qx/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0.0 

-- 
1.0 

0.5 

0.3 

2.5 

0.0 

0.0 

0.0 

0.0 

ha 

1.0 

1.6 

1.0 

1.0 

0.1 

3.6 

qx 

-- 
0.8 

0.8 

0.3 

-- 

"Var." 

Local 

Local 

Local 

Local 

Alfalfa 

llters 

-- 

qx/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0.0 

0.8 

0.5 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

qx 

1.0 

0.8 

0.3 

2.5 

Tons 

0.0 

0.6 

0.8 

0.2 

0.9 

0.1 

4.0 

4.3 

Pesti. unlts 

7 

7 

7 

? 

------ 

l/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0.0 

-- 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

u/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0.0 

------ 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

llters l/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



C r o p  P r o d u c t i o n  by F i e l d  o r  by Crop  

I n p u t  T o t a l s  Seed 4 F e r t i l i z e r  0 H e r b i c i d e  0 P e s t i c i d e  0 Ir'a ter 0 

T o t a l  Dry land  0 
T o t a l  I r r .  Land 4 
T o t a l  C r o p l a n d  4 

P l o t  

D 1 

D2 

D  3 

D 4 

D5 

DG 

D  7 

D8 

D9 

Dl0 

I1 

I2 

I3 

I 4  

I5 

I6 

I 7  

I8 

I9 

T o t a l  F a l l o v  6 C r o p  Res idue  F o r a g e  Y i e l d  f rom Dry C r o p l a n a  G 
R a t e  of  Fal!ow c Crop Res idue  F o r a g e  Y i e l d  f rom Dry C r o p l a n d  0.3 
T o t a l  F o r a g e  6 Crop Res idue  F o r a g e  Y i e l d  f rom I r r .  C r o p l a n d  b 

Race o f  F o r a g e  s Crop  R e s i d u e  F o r a g e  Y i e l d  f rom I r r .  C r o p l a n d  1 . 4  
T o t a l  F a l l o w  C Crop  Res idue  F o r a g e  Y l e l d  6 

I n p u t  L e v e l s / R a t e s  Outpur: L/R 

Seed  Seed F e r t .  F e r t .  Herb. t i e rbe  P e s t .  P e s t .  Water  Water Y i e l d  
Area S e e d  Ant. R a t e  Ant .  R a t e  A m t .  R a t e  A m t .  R a t e  Ant. R a t e  YIELD R a t e  

Crop  

F a l l o w  

St ra r i , e r :c  

S t u b b l e  

Wheat 

B a r l e y  

Corn 

Veg: 

F o r a g e  11 

F o r a g e  I2 

S t r a v , e t c  

BEST AVAILABLE COPY 

-- -- 
i110 
- 

q x  liters ha 

1.1 

1.7 

0.3 

0.6 

0.3 

3.1 

l / h a  

9.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-- 
0. 0. 

0.0 

0.0 

9.0 

0.0 

0.0 

0.0 

0.0 

qx/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0. C 

1.1 

1.0 

0.5 

1.3 

0.0 

0.0 

0.0 

0.0 

P e s t i .  

. 

S t u b b l e  

q x / h a  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-- 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

F e r t .  

-- 

" ~ a r . "  

L o c a l  

L o c z l  

Loca l  

L o c a l  

A l f a l f a  

1.3 I ------ 

H e r b i .  l i t e r s  q x  

-- 
1.2 

1.7 

0.2 

0.8 

3.1 

l / h a  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.9 

0.0 

0.0 

T / h a  

0.0 

0.0 

0.0 

0.0 

0.0 

0. i 

0.5 

0.0 

2 . i  

1.6 

0.5 

2.4 

0.5 

3.3 

0.6 

0.0 

0.9 

0 . 3  

0.5 

u n i t s  u /ha  Tons  

0.0 

0.5 

0.0 

0.0 

0.0 

0.3 

0.0 

/ OSY 1 
? 

? 

? 

? 

------ 
0.0 

C.3 

0.6 

0.0 

0.0 

0.3 

5.3 

0.7 

0.2 

0.3 

0.3 

2.4 

I 

? 

0.0 

0.0 

5. 0 



Labor Use 

A c t i v i t i e s  i n  t h e  month o f  O c t o b e r  r e q u i r e d  t h e  g r e a t e s t  
number o f  p e r s o n  h o u r s  f o r  a l l  t h r e e  c a t e g o r i e s  o f  p r o d u c e r s  (see 
T a b l e s  3.13, 3.14 a n d  3 .15 ) .  T h i s  was b e c a u s e  o f  t h e  l a r g e  
amount of time d e v o t e d  t o  t h e  h a r v e s t  o f  v e g e t a b l e s  and t h e  
p lowing  a n d  s e e d i n g  o f  f i e l d s  f o r  cereal c r o p s .  March had t h e  
fewest number o f  l a b o r  h o u r s  f o r  Types A and  B p r o d u c e r s .  Fo r  
Type C p r o d u c e r s ,  December r e q u i r e d  t h e  l e a s t  l a b o r  p a r t l y  a s  a  
r e s u l t  o f  d e c r e a s e d  h o u r s  o f  g r a z i n g  on r a n g e l a n d .  

T a b l e  3.13. Labor u s e  i n  p e r s o n / d a y s  p e r  month. Type A 
Producer - -El  F a i  j a .  

1 Perrmeter qrarinq 
Stubble qralinq 
Supplemental feedinq 

I Shearlnq 
Braedinq 
Lamblnq 
Barn cleaninq 
Malntenanco 
Health task. 
D o ~ s t i c  dCtiVltieS 

PlowlnqlSeedlnq 
Irrlqatlon 
Perclllzarlon 
Harvastrnq 
Transportation 
Threshlnq 

S m l l  Anlmal Husbandry 
Sa1eslnarkerlnq 

M T A L  

T a b l e  3.14. Labor  u s e  i n  p e r s o n / d a y s  p e r  month. Type B 
P r o d u c e r  - - E l  F a i  j a  . 

Parlmeter qrazlnq 
stubble qrarlnq 
S~pplemental feedlnq 
Shearlnq 
Breedinq 
Lamblnq 
Barn cleanlnq 
!ialnrenance 
Healrh tasks 
Domesr~c a c r l v ~ t ~ e s  

Small Anlmal Husbandry 5.0 1 5.0 ' 1 ::: 1 ::: 1 ::s 1 ::I ::: 1 ::: 1 ::s 1 ::: 1 ::: 1 1.3 
60.0 

Saleslnarkurlnq 1.3 24.0 

110.0 111.0 111.3 155.3 130.3 159.7 151.7 129.0 127.7 165.5 153.5 1 119.0 I 1643.0 / 
- - I  I I I 1-1- 



T a b l e  3 .15.  Labor u s e  i n  p e r s o n / d a y s  p e r  month. Type C 
Producer - -El  F a i j a .  

Smal l  a n i m a l  husbandry  was pe r fo rmed  e x c l u s i v e l y  by women. 
Both  r a b b i t s  a n d  c h i c k e n s  p r o v i d e d  a n  a d d i t i o n a l  p r o t e i n  s o u r c e ,  
and  one p r o d u c e r  s o l d  r a b b i t s .  The p r e p a r a t i o n  o f  wool f o r  s a l e  
and  home u s e  was a l s o  done by f e m a l e  f a m i l y  members. I n  t h i s  
r e g i o n ,  men do n o t  p r e p a r e  wool n o r  do t h e y  weave. Among t h e  
f a m i l i e s  i n t e r v i e w e d ,  women d i d  n o t  h e r d  o r  work i n  t h e  f i e l d s  a t  
a n y  time. 

H i r e d  a g r i c u l t u r a l  l a b o r  a p p e a r e d  t o  be d i v i d e d  i n t o  f o u r  
c a t e g o r i e s :  day  l a b o r e r s ,  I 1 i n d i v i d u a l  f i e l d  l a b o r f 1  ( g o r  j a )  , 
w o r k e r s  who l i v e  i n  t h e  househo ld  work ing  y e a r - r o u n d ,  and  t h e  
khammes. Most p r o d u c e r s  h i r e d  day  l a b o r  f o r  t h e  h a r v e s t .  Wages 
r anged  f rom 17 t o  22.50 Dirhams p e r  day .  The g o r j a  is  a n  
i n t e r e s t i n g  a r r a n g e m e n t  w h e r e i n  one  man i s  h i r e d  t o  c o m p l e t e  a l l  
t h e  p r o d u c t i o n  t a s k s  f o r  one  p i e c e  o f  l a n d .  A set  fee i s  q u o t e d  
t o  him and  he d e c i d e s  i f  t h e  p r i c e  i s  a p p r o p r i a t e  f o r  t h e  time 
i n v o l v e d .  T h i s  same i n d i v i d u a l  may work f o r  s e v e r a l  p r o d u c e r s ,  
s p a c i n g  o u t  h i s  a c t i v i t i e s .  Only one  p r o d u c e r  o f  Type A made u s e  
o f  t h i s  t y p e  o f  l a b o r .  

Type A p r o d u c e r s  had  two t o  f o u r  l a b o r e r s  who l i v e d  w i t h  
them y e a r - r o u n d ,  r e c e i v i n g  room and  b o a r d ,  and  a  s a l a r y  o f  3 , 5 5 0  
DH p e r  y e a r .  One p r o d u c e r  employed a  khammes. T h i s  was a  "one- 
f i f t h f t  a r r a n g e m e n t  whereby t h e  l a b o r e r ,  c o n t r a c t e d  f o r  one y e a r ,  
r e c e i v e d  o n e - f i f t h  o f  t h e  h a r v e s t  a s  payment.  T h i s  t y p e  o f  
a r r a n g e m e n t  is  what  o t h e r s  have r e f e r r e d  t o  a s  a  I l l e v e l i n g  
mechanism1' f o r  a c c e s s  t o  r e s o u r c e s  be tween  t h e  l andowner s  a n d  t h e  
l a n d l e s s  a  p r a c t i c e  t h a t  some p r o d u c e r s  s a y  i s  becoming t o o  
e x p e n s i v e  ( e s p e c i a l l y  i n  y e a r s  o f  poo r  c r o p  y i e l d s ) .  
F u r t h e r m o r e ,  w o r k e r s  a r e  i n c r e a s i n g l y  r e l u c t a n t  t o  be bound t o  
one  p l a c e  f o r  t h a t  l e n g t h  o f  time. 

S e v e r a l  t y p e s  of a r r a n g e m e n t s  e x i s t e d  be tween  p r o d u c e r s  a n d  
h e r d e r s .  La rge  p r o d u c e r s  who s e p a r a t e d  t h e i r  a n i m a l s  i n  t h e  
summer, h i r e d  a n  a d d i t i o n a l  h e r d e r  a t  t h a t  time, p a y i n g  him h a l f  
o f  t h e  I 1 p r o f i t s 1 l  f rom s a l e s  o f  t h a t  p a r t i c u l a r  h e r d .  The 
moneta ry  wage f o r  a  y e a r - r o u n d  h e r d e r  r a n g e d  f rom 3 , 0 0 0  t o  4 , 0 0 0  
d i r h a m s .  I n  a d d i t i o n ,  t h e  h e r d e r  r e c e i v e d  t h e  p r o d u c t s  o f  s e v e n  

ACTIVITY 

Perlmetmr grarlng 
Stubble grallng 
Supplemental feedlng 
Shear1r.q 
Breedlnq 
Lamolng 
Barn cleanlng 
Maintenance 

( D ~ ~ ~ ~ ~ ~ c  actlvltles 80.0 80.0 80.0 80.0 80.0 80.0 80.0 1.3 
80.0 80.0 80.0 80.0 960.0 

PlovLnq/Seedlng 
' I r r ~ g a t ~ o n  

5.0 2.7 6.7 2.7 17.0 

! 
2.7 2.7 

IFertlllzatlOn 5.0 2.7 
2.7 2.7 2.7 

10.0 5.0 11.7 1.3 

I 
4.0 4.0 6.7 3.3 

10.0 

5.0 5.0 5.0 5.0 5.0 5.0 
1.3 

5.0 
4.0 

5.0 
4.0 

5.0 60.0 
1.3 1.3 4.0 1.3 1.1 

- 
25.0 

5.0 

1.7 

- 
25.0 

5.0 

1.7 

APRIL 

40.0 

16.7 
5.0 
1.3 

----- 
25.0 

5.0 

' MAY 

40.0 

1.3 

fOXl 

40.0 20.0 
20.0 

AUG 

20.0 
20.0 

SEPT 

40.0 

7 -------- 
40.0 

0.8 

NOV 

20.0 20.0 
20.0 
5.3 

I DEc 

5.0 

0.8 1.7 

355.0 I 60.0 

- 

25.0 
1.3 
0.0 ' 
6.7 
16.7 1 
5.0 1 



t o  t e n  ewes, a  lamb f o r  Aid E l  K e b i r ,  a  d j e l l e b a  a n d  s a n d a l s .  
Some p r o d u c e r s  a l s o  gave  p a r t i a l  payment i n  g r a i n  o r  f l o u r .  Two 
p r o d u c e r s  h e l d  t h e i r  a n i m a l s  i n  a s s o c i a t i o n .  These  a n i m a l s  were 
a c t u a l l y  owned by a n o t h e r  p r o d u c e r .  One of t h e s e  h e r d e r s  who 
c a r e d  f o r  small h e r d s  o f  a  number of p r o d u c e r s ,  r e c e i v e d  1 , 2 5 0  DH 
a  y e a r  and  some g r a i n .  The o t h e r  r e c e i v e d  h a l f  of t h e  t t p r o f i t f f  
of l i v e s t o c k  s a l e s .  



TIMAHDITE 

The T i m a h d i t e  R u r a l  Commune i s  composed o f  t h e  A i t  Arga du 
Guigou t r i b e .  T h i s  t r i b e  i s  d i v i d e d  i n t o  f o u r  f r a c t i o n s ,  which  
c o m p r i s e  t h e  p r i n c i p a l  a d m i n i s t r a t i v e  u n i t s .  These  f r a c t i o n s  a r e  
t h e  A i t  Ben Yacoub, A i t  M1hamed, A i t  Ben Hcine  a n d  A i t  Hc ine  ou 
Hand. The m a j o r i t y  o f  t h e  p o p u l a t i o n  o f  T i m a h d i t e  p r a c t i c e  
small-scale a g r i c u l t u r e  a n d  l i v e s t o c k  p r o d u c t i o n .  Most o f  t h e  
d w e l l i n g s  a r e  i n  t h e  T i m a h d i t e  v i l l a g e  o r  i n  t h e  Guigou r i v e r  
v a l l e y .  The A i t  Arfa du  Guigou a r e  now p e r m a n t l y  s e t t l e d  on what  
u s e d  t o  be t h e i r  summer p a s t u r e s .  W i n t e r s  i n  T i m a h d i t e  c a n  be 
s e v e r e ,  a n d  t h e r e  i s  o f t e n  snow. Most a n i m a l s  a r e  c o n f i n e d  a n d  
f e d  s u p p l e m e n t s  d u r i n g  t h e  w i n t e r .  I n  t h e  warmer months t h e y  a r e  
t a k e n  o u t  t o  g r a z e  t h e  communal l a n d s  i n  t h e  v a l l e y  and  i n  t h e  
moun ta in s .  Each f r a c t i o n  h a s  r i g h t s  t o  p a r t i c u l a r  a r e a s  o f  t h e  
communal r a n g e l a n d ,  a n d  r e c e n t l y  t h e s e  b o u n d a r i e s  were marked i n  
o r d e r  t o  c o n t r o l  t r e s p a s s i n g  a n d  p o t e n t i a l  c o n f l i c t .  

SAMPLE SELECTION: TIWAHDITE 

Twelve families were c h o s e n  f o r  t h e  A g r o - P a s t o r a l  Sys t ems  
S tudy  f rom i n f o r m a t i o n  f r o m  t h e  1982  Moyen A t l a s  P r o j e c t  s u r v e y .  
P r o d u c e r s  were c h o s e n  f rom e a c h  o f  t h e  f o u r  t r i b a l  f r a c t i o n s ,  a n d  
f rom t h r e e  h e r d  s i z e  c a t e g o r i e s .  The h e r d  s i z e  c a t e g o r i e s  were :  
unde r  100  s h e e p ,  between 100  a n d  200, a n d  o v e r  200 s h e e p .  A t  t h e  
end  o f  t h e  s t u d y ,  t h e  s ample  c o n s i s t e d  o f  n i n e  p r o d u c e r s  i n  f o u r  
c a t e g o r i e s .  The w e a l t h i e s t  p r o d u c e r ,  w i t h  a p p r o x i m a t e l y  1000  
s h e e p ,  had a  management s y s t e m  d i f f e r e n t  enough  f rom t h e  o t h e r s  
t h a t  he w a r r a n t e d  a  c a t e g o r y  o f  h i s  own. 

CATEGORIZATION OF PRODUCERS: TIHAHDITE 

Type A 

The one Type A p r o d u c e r  i n  t h e  sample  was by f a r  t h e  
w e a l t h i e s t .  He owned 700  more s h e e p  t h a n  any  o t h e r  p r o d u c e r  i n  
t h e  s a m p l e ,  a n d  was t h e  o n l y  one  t o  own a  motor  v e h i c l e .  He a n d  
h i s  two b r o t h e r s  owned 600  h e c t a r e s  o f  p r i v a t e  r a n g e l a n d .  Access 
t o  t h i s  l a n d  may be t h e  s i n g l e  most  i m p o r t a n t  f a c t o r  which  s e t  
him a p a r t  f rom t h e  rest  o f  t h e  p r o d u c e r s ,  a n d  a l l o w e d  him t o  
a c c u m u l a t e  s u c h  a  l a r g e  h e r d  o f  s h e e p .  While  t h e r e  a r e  n o t  many 
p r o d u c e r s  i n  T i m a h d i t e  who a r e  q u i t e  s o  well o f f ,  work i n  t h e  
a r e a  h a s  shown t h a t  t h e s e  few Type A p r o d u c e r s  owned t h e  m a j o r i t y  
o f  t h e  s h e e p  which g r a z e d  on t h e  c o l l e c t i v e  l a n d s .  

Type B 

The Type B p r o d u c e r  had be tween  200  a n d  500  head o f  s h e e p .  
These  p r o d u c e r s  were i n t e r e s t e d  i n  modern i d e a s  a n d  p r o d u c t i o n  



t e c h n i q u e s ,  and  p o s s e s s e d  t h e  r e s o u r c e s  e n a b l i n g  a d o p t i o n .  The 
o n l y  members o f  t h e  A s s o c i a t i o n  N a t i o n a l e  d e s  Ov ins  e t  C a p r i n s  
( A N O C )  sampled were i n  t h i s  c a t e g o r y .  One o f  these two p r o d u c e r s  
was a c t i v e l y  i n v o l v e d  i n  d e v e l o p i n g  a  c e r t i f i e d  h e r d  o f  s h e e p  o f  
t h e  Timahdi te  b r e e d .  

Type C 

The Type C p r o d u c e r s  had between 100  and  200 head o f  s h e e p .  
They seemed t o  be work ing  a t  t h e  s u b s i s t e n c e  l e v e l .  They d i d  n o t  
a p p e a r  t o  have t h e  real o p t i o n s  o f  e x p a n d i n g  t h e i r  o p e r a t i o n s  o r  
o f  i n t e n s i f y i n g  p r o d u c t i o n .  

Type D 

The two Type D p r o d u c e r s  had less  t h a n  1 0 0  head  o f  s h e e p  a n d  
were c o n s i d e r e d  m a r g i n a l  p r o d u c e r s .  One was p r o b a b l y  on h i s  way 
o u t  o f  l i v e s t o c k  p r o d u c t i o n ,  b e i n g  a  r e t i r e d  m i l i t a r y  o f f i c e r  a n d  
d e p e n d e n t  on h i s  m i l i t a r y  p e n s i o n  f o r  t h e  m a j o r i t y  o f  h i s  income. 
The o t h e r  was a  young man j u s t  b e g i n n i n g  t o  d e v e l o p  h i s  f i r s t  
h e r d ,  whose f a m i l y  pe r fo rmed  n e a r l y  a l l  t a s k s  w i t h  t he i r  own 
l a b o r  a n d  who grew p o t a t o e s  f o r  c a s h .  

Sheep were t h e  b a s i s  f o r  t h e  p r o d u c e r  c h a r a c t e r i z a t i o n s .  
However, numbers of g o a t s  a n d  c a t t l e  a n d  amount  o f  l a n d  g e n e r a l l y  
d e c r e a s e d  p r o p o r t i o n a l l y  t o  s h e e p  numbers.  While  l i v e s t o c k  and  
c r o p p i n g  a c t i v i t i e s  v a r i e d  a c c o r d i n g  t o  t h e  amount o f  r e s o u r c e s  
a v a i l a b l e  t o  t h e  p r o d u c e r ,  t h e r e  was no e v i d e n c e  of  major  
d i f f e r e n c e s  i n  b a s i c  p r o d u c t i o n  strategies. Those w i t h  more 
r e s o u r c e s  were s i m p l y  b e t t e r  a b l e  t o  c a r r y  o u t  t h e  s t r a t e g y .  

The a p p a r e n t  b a s i c  g o a l  o f  p r o d u c t i o n  was t o  have a s  l a r g e  a  
he rd  as  p o s s i b l e ,  t o  be a b l e  t o  p roduce  enough wheat  t o  f e e d  t h e  
f a m i l y  f o r  t h e  y e a r ,  a n d  t o  p roduce  enough b a r l e y  a n d  o a t s  t o  
f e e d  t h e  a n i m a l s .  T h i s  g o a l  was r a r e l y  a t t a i n e d  ( o n l y  one  
p r o d u c e r  i n  t h e  sample  managed t o  p roduce  a l l  o f  h i s  b a r l e y  
n e e d s )  a n d  p r o d u c e r s  u s e d  a v a r i e t y  of  methods t o  come up w i t h  
t h e  d i f f e r e n c e .  Most p u r c h a s e d  s u p p l e m e n t a l  f e e d s ,  o f t e n  s e l l i n g  
s h e e p  t o  do so .  Some t r i e d  t o  raise c a s h  by growing  p o t a t o e s .  
Many c u t  wood i n  t h e  moun ta ins  a n d  s o l d  i t .  Some depended  on 
o u t s i d e  s o u r c e s  of  income s u c h  as  p e n s i o n s  o r  r e m i t t a n c e s  from 
f a m i l y  members work ing  i n  t h e  c i t i e s  o r  a b r o a d .  

An i m p o r t a n t  t h i n g  t o  keep  i n  mind i s  t h a t  none o f  t h e s e  
c a t e g o r i e s  a r e  s t a t i c .  Given  some l u c k  and  enough r a i n ,  a 
p r o d u c e r  c o u l d  raise h i s  f o r t u n e s  s u b s t a n t i a l l y .  C o n v e r s e l y ,  a n  
e v e n t  s u c h  a s  t h e  bad h a i l s t o r m s  i n  t h e  s p r i n g  o f  1985  c o u l d  s e t  
p r o d u c t i o n  back f a r  enough t h a t  i t  c o u l d  t a k e  a f a m i l y  y e a r s  t o  
r e c o v e r .  H i s t o r y  h a s  shown many d r a s t i c  c h a n g e s  i n  t h e  f o r t u n e s  
o f  B e r b e r  families. 



ASSESSMENT OF PRODUCER RESOURCE SETS: TIMAHDITE 

Human R e s o u r c e s  

Type B p r o d u c e r s  i n  t h e  s t u d y  a v e r a g e d  1 4  f a m i l y  members, 
which  was a t  l e a s t  twice a s  many a s  f o r  t h e  o t h e r  c a t e g o r i e s  
( T a b l e  3 . 1 6 ) .  Because o f  t h e  s m a l l  sample  s i z e ,  t h i s  d i f f e r e n c e  
may be c o m p l e t e l y  s p u r i o u s .  However, it d o e s  make s e n s e  when one 
c o n s i d e r s  t h a t  a n  i n c r e a s e d  r e s o u r c e  b a s e  a l l o w s  one  t o  s u p p o r t  
more p e o p l e .  T h a t  t h e  Type A f a m i l y  o n l y  had f i v e  members was 
a l s o  r a t h e r  u n e x p e c t e d .  T h i s  i s  o n l y  one example o f  a  
p a r t i c u l a r l y  w e a l t h y  f a m i l y  i n  t h e  a r e a ,  however ,  and  o t h e r s  
c o u l d  have a  q u i t e  d i f f e r e n t  f a m i l y  s t r u c t u r e .  

T a b l e  3 .16 .  Fami ly  c o m p o s i t i o n .  Type A ,  B ,  C and  D P r o d u c e r s - -  
T i m a h d i t e .  
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1 0 - 6  1 I 1 1 1  I I 1 I 

1 7 - 1 5  1 I I I I 

I I 

116-24 1 2 1  1 1 I I 
I 

124 - 60 1 1 1 1  1 1 1  I I 
I 

A l l  t h r e e  s o n s  i n  t h e  Type A f a m i l y  have been  e d u c a t e d  
( T a b l e  3 . 1 7 ) .  Two a r e  s t i l l  a t t e n d i n g  s c h o o l .  T h i s  i s  a  ma jo r  
d i f f e r e n c e  be tween  t h e  c a t e g o r i e s .  The Type B and  C f a m i l i e s  
t y p i c a l l y  s end  one o r  two s o n s  t h r o u g h  p r i m a r y  s c h o o l  a s  a  
minimum. N e i t h e r  o f  t h e  Type D f a m i l i e s  had a n y  members w i t h  
more t h a n  one y e a r  of s c h o o l i n g .  I n  T i m a h d i t e ,  g o i n g  beyond 



p r i m a r y  s c h o o l  means s t u d y i n g  i n  Azrou. Only families w i t h  t h e  
f i n a n c i a l  r e s o u r c e s ,  o r  a  s t r o n g  d e s i r e  t o  e d u c a t e  t h e i r  
c h i l d r e n ,  do s o .  Even i n  T i m a h d i t e  i t s e l f  a c c e s s  t o  s c h o o l s  i s  
o f t e n  d i f f i c u l t .  Many d o u a r s  a r e  s i m p l y  t o o  f a r  f o r  t h e  c h i l d r e n  
t o  walk back and  f o r t h .  The re  a r e  a l s o  l anguage  problems which 
c a u s e  h i g h  a t t r i t i o n .  The f i r s t  l a n g u a g e  of  t h e  m a j o r i t y  o f  
t h e s e  c h i l d r e n  is  Tamazight  (Middle  A t l a s  B e r b e r ) ,  and  s c h o o l  i s  
o f t e n  t h e i r  f i r s t  i n t r o d u c t i o n  t o  A r a b i c .  Any c h i l d  who f a i l s  a  
g r a d e  twice i s  o u t  o f  s c h o o l  f o r  good,  and  t h e  number o f  t h e s e  
d r o p - o u t s  i s  growing .  

T a b l e  3 .17.  Leve l  of s c h o o l i n g .  Type A ,  B ,  C a n d  D P roduce r s - -  
T i m a h d i t e  . 

E s t i m a t e d  Value o f  P r o d u c e r  Resource  S e t s  

- 5 1 6 - 9  1 1 0 - 1 3 1  1 4 +  1-i 
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I I I I I 1 

1 I 2 1 1 I I I 
1 4 I 

I FEMALES I 1 I I I 
I I 

f TOTAL I 2 1 2 1 1 I 0 I 0 \ ; 
I I 

1 I I I I I I 

/ T Y P ~  B i j I I I I 

I I 
I I I I I 

MALES I 4 1 1 I 1 I I 

I FEMALES 1 
i 6 i  

8 1 I I I I 8 I 
I TOTAL 1 2  1 1 I 1 I 0 I 0 I 1 4  
I I I 

I 1 I I I I 

T a b l e  3.18 i n d i c a t e s  t h a t  t h e  v a l u e  o f  t h e  r e s o u r c e  sets f o r  
p r o d u c e r  Types A t h r o u g h  D become p r o g r e s s i v e l y  s m a l l e r .  The 
v a l u e  o f  t h e  600  h e c t a r e s  o f  p r i v a t e  r a n g e l a n d  owned by t h e  Type 
A p r o d u c e r  was e s t i m a t e d  a t  2 , 0 0 0  DH/ha. With l a n d  b e i n g  t h e  
most  v a l u a b l e  r e s o u r c e  t h a t  p r o d u c e r s  owned i n  t h e  s t u d y ,  i t  
p l a c e d  him h i g h  above  t h e  o t h e r s  i n  t e r m s  o f  w e a l t h .  

A s  n o t e d  a b o v e ,  t h e  d i f f e r e n c e s  between t h e  o t h e r  p r o d u c e r s  
i n  terms o f  r e s o u r c e s  do  n o t  seem t o  c r e a t e  major  d i f f e r e n c e s  i n  
management s t r a t e g i e s .  One f a c t o r  which may p a r t l y  a c c o u n t  f o r  
t h i s  i s  t h e  s i z e  o f  t h e  Type B f a m i l y .  The p e r  c a p i t a  v a l u e  o f  
r e s o u r c e s  f o r  t h i s  c a t e g o r y  was e s t i m a t e d  a t  n e a r  37 ,000  Dhs. 
For  t h e  Type C f a m i l y ,  e s t i m a t e d  v a l u e  o f  r e s o u r c e s  on a  p e r  
c a p i t a  b a s i s  was a p p r o x i m a t e l y  55 ,000  DH. Keeping i n  mind t h a t  
t h e  m a j o r i t y  o f  t h e  p e o p l e  i n  t h e  Type B f a m i l y  a r e  s m a l l  
c h i l d r e n ,  t h i s  dampens t h e  a d v a n t a g e  o f  t h e  Type B i n  terms of 
r e s o u r c e s .  The r e l a t i o n s h i p  be tween  f a m i l y  s i z e  and  t h e  v a l u e  o f  
r e s o u r c e s  i s  o b v i o u s .  What is  n o t  s o  c l e a r  i s  whe the r  one is  
c a u s e d  by o r  l o g i c a l l y  f o l l o w s  t h e  o t h e r .  
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I I 
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I I I I 

I 1 I I 
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1 I I I 2 I 
I FEMALES I I I 3 I 1 

I 3 I 
I TOTAL I 4 1 0 1 1 I 0 I 0 I 5 1 
I I 

I i I I I 1 
I I 1 

I I 
I 1 I I I 

I I I 

1 MALES I 4 1 I I I I 
I 4 I 

1 FEMALES I 3 I I I I I 
I I 3 I 

I TOTAL 7 1 0 ! 0 I 0 I 0 I 7 1 



T a b l e  3.18. E s t i m a t e d  v a l u e  o f  p r o d u c e r  r e s o u r c e  se ts .  
T i m a h d i t e .  

I NVENT3RY QUANTITY VALUE 
( u n l t s )  (DHS) 

(Producer  Category)  A B C D  A B C D 

I I I 

I r r i g a t e d  Cropland 1 17 10.9 12.8 11.41 212500 160375 142250 1 
Dry Cropland I 1 16.7 3.8 5 1 7500 136500 28725 37500 / 
P r i v a t e  aange /Pas tu re  :600 1 1200000 125025 I 

Crazing Rights  ( I I 8 I 

! ! ! 
Livestock (head.) I I 

I 9 
I I 

Sheeo , I 
- r  

Ewes 1390 243 112 60 1 175500 109350 50400 27000 1 
Rams 1 1 7  12 5 2 1 10200 7200 3000 1200 i 
Replacement Eves 1190 60.8 28 1 81320 26022 11984 I 

Re~lacemen t  Rams 1 4.5 2.4 ! 2475 1320 550 - - 
 peculation Animals / 40 - 47 1 1 14000 16450 I a 

I I I 

Coats I 
I I 

Does I 
I 104 4 I 36400 1400 I 

Bucks I I 4 1 1 1600 400 I 

Replacement Does I I 26 0.8 1 5850 180 I I 

Replacement aucks I I 0.8 0.2 I 240 60 I 
1 I 

1 I I 

C a t t l e  I I ' 
I 

Cows 1 3 4 2 2 1 13500 18000 9000 9 0 0 0 1 '  
Bul l s  I 0 

I I I 

Replacement H e i f e r s  1 0.4 0.5 0.3 O.3j 760 1000 500 500 j 
Replacement B u l l s  I I . , I ! 

Equipment ( # I  4 I I I I 

I I 

T r a c t o r s  I I , 
I I 

Trucks I 1 I 

Farm I n p l e a e n t s  I 1  1 1 1 1  2500 150 150 150 i 
Bui ld ings  I 0.33 I I 6600 I, 
Tents  1 2  1 1 6000 5000 I 

Pumps I 1  1 3500 , I 
Draf t  Animals 1 4  8 3 3 j 11600 16000 6501 6501 j 

0 I 

Other I I 
I I I 
I I 8 
I I I 

Tota 1  1741355 512707 273225 224101 

Land, a g a i n ,  i s  t h e  most  v a l u a b l e  r e s o u r c e .  Land v a l u e s  
a c q u i r e d  from t h e  C e n t r e  du Travaux  i n  Azrou were 7 , 5 0 0  ~ h s / h a  
f o r  d r y  l a n d  and  1 2 , 5 0 0  Dhs/ha f o r  i r r i g a t e d  l a n d .  Animals were 
v a l u e d  based  on l o c a l  marke t  p r i c e s .  

L i v e s t o c k  P r o d u c t i o n  

S i n c e  t h e  T i m a h d i t e  P e r i m e t e r  c o m p r i s e s  t h e  e n t i r e  R u r a l  
Commune of  T i m a h d i t e ,  g r a z i n g  on t h a t  p e r i m e t e r  can  o c c u r  y e a r -  
round .  T r a d i t i o n a l l y ,  what  i s  now t h e  T i m a h d i t e  R u r a l  Commune 
was t h e  summer r a n g e  f o r  t h e  l i v e s t o c k  o f  t h e  A i t  Ar fa  du Guigou 
t r i b e .  T h i s  t r i b e  would spend  t h e i r  w i n t e r s  i n  t h e  v a l l e y s  of  
Azrou and  Adarouch.  Now, t h e y  a r e  r e s t r i c t e d  t o  t h e i r  summer 
g r a z i n g  a r e a .  Higher  mounta in  p a s t u r e s  a r e  s t i l l  g r a z e d  from 
a b o u t  J u n e  u n t i l  O c t o b e r ,  a t  which time a n i m a l s  a r e  moved down t o  
t h e  l o w e r - l y i n g  a r e a s  n e a r e r  t h e  d w e l l i n g s .  A number o f  
p r o d u c e r s  keep  t h e i r  a n i m a l s  i n  a  b a r n  a l l  w i n t e r  and  f e e d  them 



hay o r  s t r a w ,  b a r l e y  and  o a t s .  I n  any  c a s e ,  because  of t h e  c o l d  
and  f r e q u e n t  snow c o v e r ,  a l l  p r o d u c e r s  f i n d  i t  n e c e s s a r y  t o  
supplement  t h e  scarce f o r a g e  found  on t h e  r a n g e l a n d s  i n  t h e  
w i n t e r t i m e .  

Most of t h e  lambs a r e  bo rn  between Oc tobe r  a n d  A p r i l ,  w i t h  
peaks  i n  l a t e  f a l l  and  e a r l y  s p r i n g .  Though m o r t a l i t y  of w i n t e r  
lambing i s  h i g h ,  p r o d u c e r s  r a r e l y  t r y  t o  c o n t r o l  b r e e d i n g .  

E s t i m a t e d  l i v e s t o c k  numbers t h r o u g h o u t  t h e  y e a r  a r e  
p r e s e n t e d  i n  s t o c k  c o u n t  c h a r t s  ( T a b l e s  3.19, 3 .20 ,  3.21 and  
3 .22 )  t o  p r o v i d e  a b a s i s  f o r  e s t i m a t i n g  f o r a g e  r e q u i r e m e n t s  o v e r  
t h e  c o u r s e  o f  y e a r .  

T a b l e  3.19. S t o c k  c o u n t  c h a r t .  Type A Producer - -Timahdi te .  
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T a b l e  3 .20.  S t o c k  c o u n t  c h a r t .  Type B P roduce r - -T imahd i t e .  
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T a b l e  3.21. S t o c k  c o u n t  c h a r t .  Type C P roduce r - -T imahd i t e .  
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T a b l e  3.22. S t o c k  c o u n t  c h a r t .  Type D Producer - -Timahdi te .  
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Forage  b a l a n c e  c h a r t s  f o r  p r o d u c e r s  i n  t h e  T imahd i t e  a r e a  
are  p r e s e n t e d  as T a b l e s  3 .23 ,  3 .24,  3 .25 and  3.26. These  tables 
show t h e  e x t e n t  t o  which v a r i o u s  s o u r c e s  o f  f o r a g e  a r e  t h o u g h t  t o  
c o n t r i b u t e  i n  m e e t i n g  l i v e s t o c k  n u t r i t i o n a l  ( d r y  m a t t e r )  
r e q u i r e m e n t s .  Again,  t h e  f o r a g e  p r o d u c t i v i t y  o f  c o l l e c t i v e  
r a n g e l a n d s  are t h o u g h t  t o  be s u b s t a n t i a l l y  o v e r e s t i m a t e d  i n  most  
cases. 

T a b l e  3.23. Fo rage  b a l a n c e  c h a r t .  Type A Producer--Timahdi te .  
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T a b l e  3 .24 .  F o r a g e  b a l a n c e  c h a r t .  Type B P roduce r - -T imahd i t e .  

T a b l e  3 .25.  F o r a g e  b a l a n c e  c h a r t .  Type C P roduce r - -T imahd i t e .  
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Table  3.26. Forage balance  c h a r t .  Type D Procucer--Timahdite  . 
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Crop Produc t ion  

The common c r o p s  produced i n  Timahdite  a r e  wheat and b a r l e y ,  
w i t h  wheat be ing grown on 42% of  t h e  c rop l and ,  and b a r l e y  on 33%. 
Corn, o a t s  and p o t a t o e s  a ccoun t  f o r  t h e  m a j o r i t y  o f  t h e  
remainder.  The Type B p roduce r s  r e p o r t e d  t h e  most o a t  p roduc t i on  
(Tab l e s  3.27, 3.28, 3.29 and 3 .30) .  Corn is grown i n  sma l l  
q u a n t i t i e s  by most p roduce r s  i n  t h e  a r e a .  P o t a t o e s  a r e  grown a s  
a  c a s h  c rop  by many f a rmer s  of  t h e  A i t  Mthamed f r a c t i o n  and some 
from the  A i t  Hcine ou Hand f r a c t i o n .  These f a rmer s ,  who a l l  l i v e  
i n  t h e  same a r e a ,  have a c c e s s  t o  more water  than  do t hose  of 
o t h e r  f r a c t i o n s  and a r e  a b l e  t o  under take  i n t e n s i v e  p o t a t o  
farming.  P o t a t o e s  can e i ther  be h a r v e s t e d  by t h e  producer  and 
s o l d  a f t e r w a r d s ,  o r  t h e  c rop  can be s o l d  whi le  i t  is sti l l  i n  t h e  
f i e l d ,  i n  which c a s e  h a r v e s t i n g  becomes t h e  r e s p o n s i b i l i t y  of t h e  
buyer.  

A h a i l s t o r m  i n  June of  1985 d i d  e x t e n s i v e  damage t o  c r o p s  i n  
t h e  a r e a .  T h i s  is  p r i m a r i l y  why c rop  y i e l d s  r e p o r t e d  were low 
and i n c o n s i s t e n t .  The i n d i c a t i o n  t h a t  some p roduce r s  have lower 
n e t  y i e l d s  is, i n  t h i s  c a s e ,  most ly  a  m a t t e r  o f  l uck  ( o r  l a c k  o f  
i t ) .  
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C r o p  P r o d u c t i o n  b y  F i e l d  o r  b y  C r o p  
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Labor  Use 

U n f o r t u n a t e l y ,  i n f o r m a t i o n  was n o t  p r o v i d e d  wh ich  would 
e n a b l e  u s  t o  make a c o m p r e h e n s i v e  a n a l y s i s  o f  p e r s o n  d a y s  n e e d e d  
f o r  l i v e s t o c k  a n d  c r o p  p r o d u c t i o n  t a s k s  i n  T i m a h d i t e .  I n c l u d e d  
h e r e  is  a c a l e n d a r  o f  l i v e s t o c k  a n d  c r o p  p r o d u c t i o n  a c t i v i t i e s  
( F i g u r e  3.1 1. Though d i f f i c u l t  t o  p e r c e i v e  f r o m  t h i s  c a l e n d a r ,  
J u n e  is  a g a i n  t h e  month o f  h i g h e s t  l a b o r  demand. A l s o ,  O c t o b e r  
is  q u i t e  b u s y ,  a s  t h e  c o r n  h a r v e s t  a l m o s t  c o i n c i d e s  w i t h  c e r e a l  
p l a n t i n g .  T h r e s h i n g  h a p p e n s  somewhat l a t e r  i n  t h i s  area.  
Because  o f  t h e  h i g h e r  e l e v a t i o n  and  c o l d e r  w e a t h e r ,  mos t  
p r o d u c e r s  do  n o t  have  a l l  o f  t h e i r  f i e l d s  h a r v e s t e d  a n d  r e a d y  t o  
t h r e s h  u n t i l  Augus t .  

I ACTIVITY /--I-I-~-I-IJ~~Y SEPI H O V  
Mouncaln q r a z ~ n q  
Plains qrazinq 
Stubbla qrazlnq 
Supplemental feedrnq 
Shearlnq 
Larnbrnq 
Barn cleanlnq 

F i g u r e  3 .1 .  C a l e n d a r  o f  l i v e s t o c k  p r o d u c t i o n  a n d  a g r i c u l t u r a l  
a c t i v i t i e s  i n  T i m a h d i t e .  
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1 Plow~nqlSecdinq 
1 ~ r r ~ q a t l o n  
Fercllizaclon 
Harvaatlnq 
Transportatron 

The l a b o r  o f  women i s  n o t  i n c l u d e d  i n  t h i s  c a l e n d a r .  No o n e  
h a s  had t h e  o p p o r t u n i t y  t o  t h o r o u g h l y  s t u d y  t h e  l a b o r  i n p u t  o f  
women t o  t h e  f a m i l y  p r o d u c t i o n  u n i t .  Were d o m e s t i c  a c t i v i t i e s  
added  t o  t h i s  c a l e n d a r ,  i t  would i n d i c a t e  y e a r - r o u n d  a c t i v i t y ,  
i n c r e a s i n g  t h e  l a b o r  n e e d s  o f  t h e  h o u s e h o l d  c o n s i d e r a b l y .  
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AIT R B A A  

Four r u r a l  communes have r i g h t s  t o  u s e  t h e  A i t  Rbaa 
p e r i m e t e r :  Ouled Ya ich ,  Ouled S a i d  e l  Oued, G u e t t a y a  and  
Semgue t t .  Each r u r a l  commune c o n s i s t s  o f  a number o f  f r a c t i o n s ,  
which t h e s e  p r o d u c e r s  i d e n t i f y  a s  b e i n g  e q u i v a l e n t  t o  t r i b e s .  
The p a t t e r n  of u s e  o f  t h e  p e r i m e t e r  by f r a c t i o n  i s  h i g h l y  
v a r i a b l e .  The f r a c t i o n s  i n  t h e  Semguet t  r u r a l  commune c h o s e  t o  
plow t h e i r  s e c t i o n  o f  t h e  p e r i m e t e r  a n d  p l a n t  b a r l e y .  O f  t h e  
o t h e r  t h r e e  r u r a l  communes, t h e  m a j o r i t y  o f  t h e  s h e e p  (71%) are  
g r a z e d  by t h e  Ouled S a i d  e l  Oued. 

H e r d e r s  b e g i n  moving a n i m a l s  o n t o  t h e  p e r i m e t e r  i n  O c t o b e r ,  
w i t h  t h e  f i r s t  r a i n s ,  when c e r e a l  c r o p s  a r e  p l a n t e d .  T h e i r  
b l a c k ,  g o a t - h a i r  t e n t s  are  u s u a l l y  i n  e v i d e n c e  u n t i l  sometime i n  
May o r  e a r l y  J u n e ,  i f  i t  h a s  been a  good y e a r .  R e c e n t l y ,  
however,  b o t h  f o r a g e  a n d  w a t e r  have been s c a r c e  on t h e  p e r i m e t e r ,  
and  p r o d u c e r s  have found i t  n e c e s s a r y  t o  t r a n s p o r t  b o t h  i t e m s  t o  
t h e i r  a n i m a l s  i f  t h e y  w i s h  t o  r ema in .  Chances  a re  t h a t  a n y  
p r o d u c e r  w i t h  o t h e r  f o r a g e  r e s o u r c e s  a v a i l a b l e  t o  him would 
f o r e g o  g r a z i n g  on  t h e  A i t  Rbaa p e r i m e t e r .  

SAMPLE SELECTION: AIT RBAA 

I n  t h e  s p r i n g  o f  1985, when t h e  s t u d y  h o u s e h o l d s  were b e i n g  
c h o s e n ,  t h e r e  was n e i t h e r  a  comprehens ive  l is t  o f  names from 
which t o  draw a  sample n o r  a Moroccan c o u n t e r p a r t  a v a i l a b l e  t o  
ass is t  i n  l o c a t i n g  p o s s i b l e  p a r t i c i p a n t s .  S e l e c t i o n  was done by 
a p p r o a c h i n g  p e r i m e t e r  u s e r s  d i r e c t l y ,  f o r m i n g  s o c i a l  c o n t a c t s ,  
and  t h e n  c h o o s i n g  from among t h o s e  p r o d u c e r s  which seemed most 
c o o p e r a t i v e  and  which f i t  i n t o  p a r t i c u l a r  demographic  c a t e g o r i e s .  
The c h a r a c t e r i s t i c s  d e f i n i n g  t h e s e  c a t e g o r i e s  were  number o f  
s h e e p  owned, amount o f  l a n d  owned, f a m i l y  c o m p o s i t i o n  and  
f r a c t i o n  a f f i l i a t i o n .  A s  r e s e a r c h  p r o g r e s s e d ,  t h e  A i t  Rbaa 
p e r i m e t e r  u s e r s  c o u l d  be c l a s s i f i e d  i n t o  t h r e e  d i f f e r e n t  t y p e s :  
1) q u i t e  w e a l t h y  p r o d u c e r s  h a v i n g  t h e i r  s h e e p  h e r d e d  f o r  them i n  
a n  a s s o c i a t i o n  r e l a t i o n s h i p ,  2 )  p r o d u c e r s  who h e r d  t h e i r  own 
s h e e p ,  and  3 )  p r o d u c e r s  who h o l d  s h e e p  i n  a s s o c i a t i o n .  A 
d e s c r i p t i o n  f o l l o w s  o f  e a c h  t y p e  o f  p r o d u c e r .  

CATEGORIZATION OF PRODUCERS: AIT RBAA 

Type A: The Weal thy P r o d u c e r  

Three  p r o d u c e r s  i n  t h e  A i t  Rbaa s t u d y  would be c o n s i d e r e d  
w e a l t h y  e v e n  by t h e  s t a n d a r d s  o f  t h e  deve loped  wor ld .  G r e a t  c a r e  
must be t a k e n  i n  c h a r a c t e r i z i n g  t h e  Type A p r o d u c e r  because  he 
was o f t e n  r e l u c t a n t  t o  s h a r e  w i t h  t h e  i n t e r v i e w e r  h i s  e x a c t  
h o l d i n g s .  The i n f o r m a t i o n  g a t h e r e d  on t h e s e  p r o d u c e r s  i s  
t h e r e f o r e  i n c o m p l e t e .  



Sheep p r o d u c t i o n  was a  s e c o n d a r y  a c t i v i t y  t o  t h e  Type A 
p r o d u c e r .  Two o f  t h e s e  p r o d u c e r s  i n c l u d e d  a  t r i b a l  o f f i c i a l  
owning a  l a r g e ,  d i v e r s e ,  modern f a r m  a n d  a  s e r v i c e  s t a t i o n .  The 
o t h e r  p r o d u c e r  was a  b u t c h e r / m e a t  s u p p l i e r .  

The Type A p r o d u c e r  owned a  g r e a t  d e a l  o f  l a n d  and  grew a  
v a r i e t y  o f  c r o p s  a l o n g  w i t h  b a r l e y ,  h a r d  wheat  and  s o f t  whea t .  
H i s  f a r m  was mechanized a n d  he owned a v a r i e t y  o f  equ ipmen t .  He 
n o r m a l l y  had l i v e s t o c k  o t h e r  t h a n  s h e e p  s u c h  a s  d a i r y  c a t t l e .  He 
had h i s  own s o u r c e  o f  w a t e r  a n d  c o u l d  a f f o r d  t o  i r r i g a t e  h i s  own 
l a n d .  While h i s  sheep  were on t h e  p e r i m e t e r ,  he would h a u l  w a t e r  
and  s u p p l e m e n t a l  f e e d  a s  needed .  H i s  u s e  o f  s u p p l e m e n t a l  f e e d  
was more e x t e n s i v e  t h a n  t h a t  o f  t h e  Type B p r o d u c e r ,  o f t e n  
f e e d i n g  from May u n t i l  December. Herd h e a l t h ,  f rom o b s e r v a t i o n ,  
t e n d e d  t o  be b e t t e r ,  a n d  i n d i v i d u a l  s h e e p  w e i g h t s  h e a v i e r  t h a n  
h e r d s  o f  t h e  i n d e p e n d e n t  h e r d e r .  V a c c i n a t i o n s  were a d m i n i s t e r e d  
t w i c e  a  y e a r .  

Family s i z e  o f  t h e  Type A p r o d u c e r  was 13 f a m i l y  members. 
The Type A p r o d u c e r  e d u c a t e d  a l l  o f  h i s  c h i l d r e n  and  was more 
l i k e l y  t o  have a n  o u t s i d e  s o u r c e  o f  income t h r o u g h  f a m i l y  
members. E x p e n d i t u r e s  f o r  f a m i l y  members was h i g h  and  v a r i a b l e .  
A l a r g e  p o r t i o n  o f  t h e  weekly e x p e n s e  i s  b e l i e v e d  t o  have gone t o  
e n t e r t a i n i n g  i n  o r d e r  t o  m a i n t a i n  s o c i a l  s t a n d i n g .  I t  i s  
assumed,  a s  wel l ,  t h a t  meat was p u r c h a s e d  d a i l y .  Household 
e x p e n d i t u r e s  a l s o  i n c l u d e d  u t i l i t i e s  s u c h  a s  t e l e p h o n e  and  
e l e c t r i c i t y ,  c o n v e n i e n c e s  n o t  u t i l i z e d  by t h e  m a j o r i t y  o f  
p r o d u c e r s .  

The Type A p r o d u c e r  was a n  employe r ,  employ ing  t h e  Type C 
~ r o d u c e r  and  o t h e r  l a b o r e r s .  D e c i s i o n s  r e l a t e d  t o  l i v e s t o c k  
b r o d u c t i o n  were made by one p e r s o n  who was t h e  d e  f a c t o  f a m i l y  
head.  I t  is i m p o r t a n t  t o  r e a l i z e  t h a t  though d e f e r e n c e  may 
p u b l i c l y  be made t o  a n  o l d e r  male  member o f - t h e  f a m i l y ,  r e a l  
d e c i s i o n s  c a n  be made by someone e lse .  D e c i s i o n s  r e g a r d i n g  t h e  
h e r d  may t a k e  p l a c e  i n  one  o f  two ways d e p e n d i n g  upon t h e  n a t u r e  
o f  t h e  c o n t r a c t  between t h e  Type A and  C p r o d u c e r s .  One form o f  
a g r e e m e n t  w i l l  l e a v e  a l l  d e c i s i o n s  p e r t a i n i n g  t o  t h e  h e r d  up t o  
t h e  h e r d e r .  The p a s s i v e  Type A produce r /owner  may o n l y  
i n f r e q u e n t l y  see h i s  sheep .  The second  form w i l l  be t h a t  o f  t h e  
Type A p r o d u c e r  a c t i v e l y  e x e r c i s i n g  h i s  own judgement w i t h  r e g a r d  
t o  h e r d  management. Both  a g r e e m e n t s  i n v o l v e  a  s h a r i n g  o f  t h e  
p r o f i t s  from t h e  h e r d ,  and  t h i s  most commonly i n v o l v e s  t h e  h e r d e r  
r e c e i v i n g  a  p e r c e n t a g e  o f  t h e  lamb c r o p .  T h i s  p e r c e n t a g e  i s  
commonly o n e - f o u r t h  o f  t h e  lamb c r o p ,  b u t  may be a s  h i g h  a s  one- 
h a l f .  A t h i r d  t y p e  o f  a g r e e m e n t  n o t  u n d e r  s t u d y  is  t h a t  between 
a  Type A p r o d u c e r  and  a s a l a r i e d  h e r d e r .  The h e r d e r  is t y p i c a l l y  
s u p p l i e d  w i t h  f o o d  a n d  h i s  wage depends  on t h e  number o f  s h e e p  he 
is  h e r d i n g  and  t h e  l e n g t h  o f  time he h e r d s .  The Type A p r o d u c e r  
was a l s o  a n  employer  o f  f a r m  l a b o r .  

Type B: The I n d e p e n d e n t  Herde r  

The i n d e p e n d e n t  h e r d e r  owned h i s  l i v e s t o c k  and  h e r d i n g  was 
h i s  p r imary  a c t i v i t y .  He t ended  t o  own some l a n d  and  o t h e r  
l i v e s t o c k ,  u s u a l l y  g o a t s  a n d / o r  cows. I n  g e n e r a l ,  t h e  
i n d e p e n d e n t  h e r d e r ' s  f a rm was non-mechanized,  b u t  he may have 
r e n t e d  machinery  t o  plow,  p l a n t ,  and h a r v e s t .  He grew some 
combina t ion  o f  h a r d  whea t ,  s o f t  whea t ,  and  b a r l e y ,  b u t  how t h a t  



combina t ion  was d e r i v e d  by t h e  p roduce r  was n o t  d e t e r m i n e d .  
Secondary  s o u r c e s  of income d i d  n o t  e x i s t ,  though f a m i l y  

s i z e  a v e r a g e d  13 among t h o s e  s t u d i e d .  Most o f  t h e  c h i l d r e n  i n  
t h e  f a m i l i e s  under  s t u d y  were t o o  young f o r  s c h o o l ,  s o  i t  was 
d i f f i c u l t  t o  make g e n e r a l i z a t i o n s  a b o u t  e d u c a t i o n  o f  c h i l d r e n .  
Weekly househo ld  e x p e n d i t u r e s  were p r i m a r i l y  f o r  f o o d  p u r c h a s e s  
and  t h e  b i g g e s t  e x p e n s e  i t e m  was f l o u r .  

The  i n d e p e n d e n t  h e r d e r  s p e n t  less  time on t h e  p e r i m e t e r  t h a n  
Type C p r o d u c e r s  s i n c e  he r e l i e d  more on e x i s t i n g  s o u r c e s  f o r  
w a t e r  a n d  f o r a g e .  A l l  p r o d u c e r s  c l a i m e d  t o  v a c c i n a t e  y e t  a n i m a l  
l o s s e s  f rom d i s e a s e s  h a v i n g  symptoms o f  e n t e r o t o x e m i a  were 
common. There  was a l s o  e v i d e n c e  o f  heavy p a r a s i t e  l o a d s  i n  
a n i m a l s  i n c l u d i n g  heavy n a s a l  mucous d i s c h a r g e .  Dur ing  months 
s p e n t  away from t h e  p e r i m e t e r ,  w a t e r  came from common wells. 
Supp lemen ta l  f e e d  was g i v e n  a s  needed .  

D e c i s i o n  making w i t h i n  t h e  f a m i l y  u n i t  was s i m i l a r  t o  t h a t  
o f  t h e  Type A p r o d u c e r ,  t h a t  i s ,  t h e  de  f a c t o  d e c i s i o n  maker may 
n o t  have been t h e  f a m i l y  head.  I n  one f a m i l y  i n  t h e  s t u d y ,  a  
woman was making t h e  d e c i s i o n s  f o r  t h e  f a m i l y .  

Type C: The  Herder  i n  A s s o c i a t i o n  

A s  d i s c u s s e d  above ,  t h e  Type C p r o d u c e r  was employed by t h e  
Type A p r o d u c e r .  The e x t e n t  o f  t h e  employer /employee  
r e l a t i o n s h i p  may have run  t h e  gamut f rom one o f  c o l l e a g u e s  t o  one  
of  a  l o r d - s e r f  n a t u r e .  Herd ing  was t h e  p r imary  a c t i v i t y  and  
t h e r e  were r a r e l y  s e c o n d a r y  s o u r c e s  of income. He u s u a l l y  owned 
r e l a t i v e l y  l i t t l e  l a n d ,  b u t  g e n e r a l l y  owned some o t h e r  l i v e s t o c k .  
H i s  f a r m ,  i f  he  had o n e ,  was non-mechanized. 

The h e r d e r  i n  a s s o c i a t i o n  was on t h e  p e r i m e t e r  a  r e l a t i v e l y  
s h o r t  time i f  he had been  g i v e n  p r i m a r y  r e s p o n s i b i l i t y  f o r  t h e  
management o f  t h e  l i v e s t o c k .  The l e n g t h  o f  time he s t a y e d  
depended upon t h e  a v a i l a b i l i t y  of water. He f e d  s u p p l e m e n t a l  
f e e d  f o r  a  s h o r t e r  p e r i o d  o f  time, and  i n  t h i s  r e s p e c t  he was 
much l i k e  t h e  Type B p r o d u c e r .  However, i f  t h e  Type A p r o d u c e r  
was a c t i v e  i n  l i v e s t o c k  management, t h e  h e r d e r  i n  a s s o c i a t i o n  
would s t a y  a t  t h e  p e r i m e t e r  a t  t h e  d i s c r e t i o n  o f  t h e  owner. A s  
l o n g  a s  t h e  owner b e l i e v e d  i t  e c o n o m i c a l l y  f e a s i b l e  t o  b r i n g  f e e d  
a n d  w a t e r  t o  t h e  p e r i m e t e r ,  t h e  a s s o c i a t i o n  h e r d e r  remained .  

V a c c i n a t i o n s  were purchased  by t h e  owner ,  and  a l l  p r o d u c e r s  
i n  t h e  s t u d y  c l a i m e d  t h a t  t h e y  were a d m i n i s t e r e d  twice a y e a r .  

Family s i z e  o f  t h e  h e r d e r  i n  a s s o c i a t i o n  a l s o  t ended  t o  b e  
r e l a t i v e l y  l a r g e  (13).  However, a g e s  o f  f a m i l y  members were 
g e n e r a l l y  younger .  They seemed t o  be f a m i l i e s  s t a r t i n g  o u t  i n  
t h e  wor ld .  A s  w i t h  t h e  Type B p r o d u c e r ,  many c h i l d r e n  were below 
s c h o o l  a g e ,  s o  d e c i s i o n s  r e g a r d i n g  e d u c a t i o n  a r e  unknown. 
E x p e n d i t u r e s  p e r  p e r s o n  p e r  week f o r  f o o d  p u r c h a s e s  were t h e  same 
a s  t h o s e  f o r  t h e  i n d e p e n d e n t  p r o d u c e r  a t  a p p r o x i m a t e l y  15 d i rhams  
p e r  p e r s o n .  



ASSESSMENT OF PRODUCER RESOURCE SETS: AIT RBAA 

U n f o r t u n a t e l y ,  b e c a u s e  o f  t h e  d i v e r s i t y  o f  t h e  economic  
a c t i v i t i e s  o f  t h e  Type A p r o d u c e r s  a n d  t h e  n a t u r e  o f  t h e  
i n t e r v i e w  methodology ,  d a t a  were n o t  o b t a i n e d  which would a l l o w  
deve lopmen t  o f  a r e a s o n a b l y  a c c u r a t e  p r o f i l e  f o r  t h e s e  p r o d u c e r s .  
I t  was p r i m a r i l y  t h e  h e r d e r s  f o r  t h e s e  p r o d u c e r s  t h a t  were 
c o n t a c t e d ,  a n d  i n  no  c a s e  were t h e  c o m p l e t e  h o l d i n g s  o r  income o f  
t h e  Type A p r o d u c e r  a c c u r a t e l y  a s c e r t a i n e d .  For  example ,  i n  t h e  
c a s e  o f  t h e  b u t c h e r ,  t h r e e  o f  h i s  h e r d e r s  were s t u d i e d  a s  Type C 
p r o d u c e r s ,  b u t  he had s e v e n  h e r d e r s  work ing  f o r  him a l t o g e t h e r ,  
a n d  we have no i n f o r m a t i o n  on t h e  o t h e r  f o u r .  The m a j o r i t y  o f  
t h e  s h e e p  on t h e  p e r i m e t e r  a r e  owned by t h e s e  w e a l t h y  p r o d u c e r s ,  
a n d  t h e  a s s o c i a t i o n  r e l a t i o n s h i p  i s  t h e  p r i m a r y  means o f  
p e r i m e t e r  e x p l o i t a t i o n  a t  A i t  Rbaa. 

Human R e s o u r c e s  

The a v e r a g e  f a m i l y  c o m p o s i t i o n  o f  p r o d u c e r  families s t u d i e d  
i n  t h e  A i t  Rbaa area i s  p r e s e n t e d  i n  T a b l e  3.31. I n f o r m a t i o n  on 
f a m i l y  s i z e  a n d  c o m p o s i t i o n  f o r  l a r g e  s c a l e  p r o d u c e r s  w i t h  
l i v e s t o c k  u s i n g  t h e  s t u d y  s i t e  (Type A p r o d u c e r s )  was n o t  
a v a i l a b l e .  

T a b l e  3.31. Fami ly  c o m p o s i t i o n .  Type B a n d  C P r o d u c e r s - - A i t  
R baa.  

I n f o r m a t i o n  on  t h e  l e v e l s  o f  s c h o o l i n g  r e a c h e d  by l i v e s t o c k  
p r o d u c e r  f a m i l y  members which is  r e p o r t e d  i n  T a b l e  3.32 shows 
t h a t  t h e  Type B f a m i l y  a v e r a g e d  f i v e  p e o p l e  w i t h  more t h a n  one 
y e a r  o f  s c h o o l i n g  w h i l e  t h e  Type C a v e r a g e d  o n l y  t h r e e .  T h i s  i s  
p r o b a b l y  a f u n c t i o n  o f  t h e  a g e s  o f  t h e  c h i l d r e n  i n  t h e s e  
f a m i l i e s ,  and  n o t  a  real d i f f e r e n c e  i n  i d e a s  a b o u t  e d u c a t i o n .  
T h i s  i n f o r m a t i o n  was u n a v a i l a b l e  f o r  Type A p r o d u c e r  families. 



T a b l e  3.32. Leve l  o f  s c h o o l i n g .  Type B and  C P r o d u c e r s - - A i t  
Rbaa. 

I Type 0 i 0 - 1 2 - 3  I 6 - 9  1 1 0 - 1 3 ;  1 4 +  i-1 
I I I I I I I I 

I I 
I MALES I 3  1 2 1 2 1 I I I 
I FEMALES I 5 1 1 I I I I I 6 I 

7 j  

1 TOTAL 1 8 1 
I 

3  I 2 1 0 I 0 I 1 3  j 
I Type c j I I I I ! 
I I I I I 
1 I I I 

MALES j 
I I I 

5 I 
I 

i I I I 

I FEMALES I 5 1 I I 
1 

1 I 
TOTAL I 10 1 I 6 i I 

I 
3  1 

I 
0 I 

1 
0 1 0 I 13 ! 

I I I I 1 I I 

I t  s h o u l d  be n o t e d  t h a t  t h e  f i g u r e s  f o r  e d u c a t i o n  i n  A i t  
Rbaa were s u b s t a n t i a l l y  h i g h e r  t h a n  t h o s e  f o r  T i m a h d i t e  a n d  E l  
F a i  j a .  P e r h a p s  b e c a u s e  t h e  p o p u l a t i o n  d e n s i t y  o f  t h e  T a d l a  
r e g i o n  i s  h i g h e r ,  a c c e s s  t o  s c h o o l s  is  much e a s i e r  a n d  more 
c h i l d r e n  a re  a b l e  t o  r e c e i v e  a t  l eas t  a  p r i m a r y  s c h o o l  e d u c a t i o n .  

E s t i m a t e d  Value o f  P r o d u c e r  Resource  S e t s  

The d i s p a r i t y  i n  t h e  v a l u e  o f  r e s o u r c e s  o f  t h e  d i f f e r e n t  
p r o d u c e r s  i n  t h e  A i t  Rbaa r e g i o n  i s  i m m e d i a t e l y  o b v i o u s ,  a n d  much 
g r e a t e r  t h a n  t h a t  which e x i s t s  i n  t h e  Middle  Atlas r e g i o n s .  
E s t i m a t e s  o f  t h e  v a l u e s  o f  r e s o u r c e  sets f o r  t h e  Type B a n d  C 
p r o d u c e r s  are  p r e s e n t e d  i n  T a b l e  3.33. Again,  t h e  item w i t h  t h e  
h i g h e s t  v a l u e  was l a n d .  Al though a r e a s o n a b l y  c o m p l e t e  i n v e n t o r y  
o f  p r o d u c t i o n  a s s e t s  c o u l d  n o t  be d e v e l o p e d  f o r  t h e  Type A 
~ r o d u c e r s  i t  was D o s s i b l e  t o  d e t e r m i n e  t h a t  a l l  o f  t h e s e  
h r o d u c e r s  owned t r a c t o r s ,  two owned combines  and  e a c h  had some 
k i n d  o f  motor  v e h i c l e .  Each o f  t h e s e  p r o d u c e r s  a l s o  owned 
b u i l d i n g s  o f  unde te rmined  v a l u e .  

The l a r g e  d i f f e r e n c e  i n  t h e  r e s o u r c e  b a s e  be tween  t h e  B a n d  
C p r o d u c e r s  s h o u l d  n o t  be s u r p r i s i n g  s i n c e ,  by d e f i n i t i o n ,  Type C 
p r o d u c e r s  d i d  n o t  own a l l  o f  t h e  s h e e p  t h a t  t h e y  were h e r d i n g .  

T h e r e  was a l s o  a  large d i s p a r i t y  i n  t h e  amount and  v a l u e  o f  
l a n d  owned by Type B a n d  C p r o d u c e r s .  Type B p r o d u c e r s  owned 
a p p r o x i m a t e l y  f o u r  times a s  much d r y  c r o p l a n d  as  Type C 
p r o d u c e r s ,  b u t  t h a t  l a n d  was o f  h i g h e r  v a l u e  ( a n  a v e r a g e  o f  
2 3 , 3 3 3  DH/ha a s  opposed t o  8 , 4 0 0  DH/ha). A small amount o f  
v a l u a b l e  a r a b l e  l a n d  t h a t  was i r r i g a t e d  t o  some d e g r e e  was owned 
by t h e  Type C p r o d u c e r .  

Land p r i c e s  i n  t h e  A i t  Rbaa a r e a  p roved  t o  be  r e l a t i v e l y  
h i g h  when compared w i t h  p r i c e s  i n  t h e  o t h e r  a r e a s  s t u d i e d .  T h i s  
i s  one  more p i e c e  o f  e v i d e n c e  o f  t h e  i n c r e a s e d  m o d e r n i z a t i o n  a n d  
p r o s p e r i t y  o f  t h e  T a d l a / B e n i  Mellal Region.  Though t h e  v a l u e s  
a r e  h i g h ,  i t  i s  d o u b t f u l  t h a t  l a n d  v a l u e s  were g r o s s l y  
o v e r e s t i m a t e d  c o n s i d e r i n g  t h e  p o p u l a t i o n  d e n s i t y  and  a g r i c u l t u r a l  
deve lopment  i n  t h e  r e g i o n .  



T a b l e  3 . 3 3 .  E s t i m a t e d  v a l u e  of p r o d u c e r  r e s o u r c e  sets.  A i t  
Rbaa. 

INVENTORY QUANTITY VALUE 
( u n l t s )  

( P r o d u c e r  C a t e g o r y )  
(DHS) 

A B C  A B  C  

I I 
I I 

I r r i g a t e d  Cropland  I 
4 1.71 42500 1 

D r y  Cropland I 
I 32.0 8.81 746656 73920 j 

P r l v a t e  R a n g e / P a s t u r e  I I 
I I 

G r a z i n g  R i g h t s  I I t I 

I I 

L i v e s t o c k  ( h e a d )  I N A  I N A  
I I 

S h e e ~  ! I 

~ u e s  I I 

Rams I I 

Replacement  E v e s  I 

Rep lacement  Rams I I 

S p e c u l a t i o n  Animals  I 
I 
I I I 

C o a t s  I N A  I N A  8 I 

Does  I 
I 17 7 i 

Bucks 
4675 1925 1 

L 
I 3 1 1  1125 375 j 

Replacement  Does  I I 2.8 1.21 560 240 
Replacement  Bucks  i 0.8 0.3; 165 

I 

C a t t l e  1 NA 
Cows I 

I 1 
B u l l s  I I 

Replacement  H e i f e r s  I 
Replacement  B u l l s  j 

i I 

Equipment ( b )  I NA I N A  
I I I 

T r a c t o r s  I I I I I 

T r u c k s  I I I 

Farm Implements  I I 1500 I 
I 

1 I 

B u i l d i n g s  I 6 I a I 

T e n t s  I 1 1 1  3000 2000 i 
Pumps I I I I 

Draf  t - A s m a j s  ., ..... j ,,., . ?  I.. .. j .. . -.l 600... 500 1 
I . .----. -. - -.-.-- . -~ .--.-..- - - 1 -  -- . - I I 

0 t h e r  I I 
I 1 
I I I 

S u b t o t a l  656385 199340 

L i v e s t o c k  P r o d u c t i o n  

A s  men t ioned  a b o v e ,  t h e  m a j o r i t y  o f  t h e  a n i m a l s  on t h e  A i t  
Rbaa P e r i m e t e r  were b e i n g  he rded  i n  a s s o c i a t i o n .  They g r a z e d  on 
t h e  p e r i m e t e r  f rom a p p r o x i m a t e l y  O c t o b e r  t h r o u g h  A p r i l  o r  May. 
I t  h a s  been n o t e d  t h a t  t h e  p e r i m e t e r  r e s e m b l e s  a  f e e d l o t  more 
t h a n  i t  d o e s  a  c o l l e c t i v e  r a n g e l a n d .  E s p e c i a l l y  d u r i n g  t h e  
r e c e n t  d r o u g h t  y e a r s ,  t h e  f o r a g e  p roduced  on t h e  p e r i m e t e r  h a s  
been  g r o s s l y  i n a d e q u a t e  f o r  t h e  number o f  a n i m a l s  g r a z i n g  t h e r e .  
S t u d i e s  c a r r i e d  o u t  on t h e  a r e a  d u r i n g  t h e  p r o j e c t  on q u a n i t i t y  
a n d  q u a l i t y  o f  f o r a g e  p roduced  i n d i c a t e  t h a t  o n l y  a  maximum o f  
30% o f  t h e  d r y  m a t t e r  and  p r o t e i n  r e q u i r e m e n t s  o f  t h e  l i v e s t o c k  
on t h e  a r e a  were b e i n g  met.  Animals  were b r o u g h t  t o  t h e  
p e r i m e t e r  by t r u c k  a l o n g  w i t h  l a r g e  q u a n t i t i e s  o f  f e e d  and  w a t e r  
was t r a n s p o r t e d  t o  them r o u t i n e l y .  

Dur ing  t h e  summer, t h e r e  i s  v i r t u a l l y  no  v e g e t a t i o n  on t h e  
p e r i m e t e r ,  w i t h  t h e  e x c e p t i o n  o f  a  t h o r n y  s h r u b  ( j u j u b i e r ) ,  and  
t h e  a n i m a l s  a r e  k e p t  a t  home i n  t h e  d o u a r .  They g r a z e  c r o p  
s t u b b l e  and  a f t e r m a t h ,  a n d  a r e  supp lemen ted  w i t h  p u r c h a s e d  f e e d s  
when n e c e s s a r y .  



Stockcou 
d i f f erence  i n  
However, Type 
l i v e s t o c k ,  pe 

n t  charts  (Tables 3.34 and 3 .35 )  do not  show large 
animal numbers between Type B and C producers. 
B producers were l i k e l y  to  have more t o t a l  

rhaps even including a cow or two. 

Table 3 .34 .  Stockcount chart .  Type B Producer--Ait Rbaa. 

SHEEP GOATS CATTLE 

":. .. -. 
I ?.;.2s Ra-3 L a n h  A n ~ ~ d l s  Dora Bucks Kids Cou3  bull^ c a l v e :  1 l o ~ ~ l  I 
125.7 - -  .;. S 5 . C  sq. 2 3 . 5  t?. 37.C kq. 2 5 . 9  tc .  1 5 . 5  k?. 20.3 k n .  10C kc. 375 kg. 140 kg. 1 xAC:?s 1 

..c -.r.;rli 1 R ~ J ;  ;1U:4s Head L!AU:lS Heal :;Au::s t~a.li. :UC::S ~ 1 r r . 3  HhL!!1s Head :IAC:!B : t i ~ : ~ o  i t t a d  XAU:!# 1 tca3 XAU::~ ~ l c a ?  :IAUt:r ~r~;uire,:l 
~~ ~- 

0 -  ---  ~ - 

! 1 i:i 115 1.3.3 1.5 0 4 i 1 7  14 1.93 3.5 C.9 2 20 
I I 

0.5 1.0 4.7 1 114.1 

? Z 3 .  1 I?? 1 2 3  1.3C 1.3 I? 17 4 5 1 7  1< 3 . 3 3  3.S 0.2 1 2 0  0 . 5  1 . 3  i.7 1 1-4.2 I 
...- I . I 1 1 2 8  l.?J 1.5 15 3,: 4 5 17 1:; !.90 3.5 3.3 2 29 0.3 1.3 4.7 1 211.2 I 

I 
2 .  1 :  :2%.:: 1 . 5  4 5 1  Z 2 1: 4 2 . :  5 4 ,  4 . 1  2 23 9.2 1.2 4 . 7  2 Z C . 2  

...., I . , -  ..... . ... :?: 1.32 !.? h *  6 6  2 2 1 7  I.!  :.CO :.? 5 . 5  I.? 2 i n  3 . '  1.: 4.7 I :;5.7 ' 
I ....." I - -.. . 111 1.:: 1.5 1: 16 J G 15 :! 2.2;  2.3 L.5 3 2  20 0 . X . :  4.7 ' 1??.: ' 

2 . '  1 1 1  . . :.? 17 3 O 1; 1 2 . 5  2.2 5 . -  2.5 2 20 9.2 5 . 2  3 . . i  ! . - ? . 2  I 
I I . ..? *.... ] 1:2 1 . 5 1.5 I' 17 0 0 14 i 2  1.CZ 1 .  3 . 5  2 2 2': 3 .2  ?.? * ..2 1 !:5.: ! 

! 
' 4  1?3:.:0 1.5 3 C 2  2 1: 1:1.03 1 .  4 .  2 . 7  2  1 C  5.3 3.: 0.J i 7 2 . j  

I 
3C". I l i i  1?!1.CJ 1.4 C 3 E 7 14 121.33 1.2 9.9 6.2 2 2C 0.3 J.3 C.4) ( 135.7 ( 
I I 5 1?5 1.:: 1.5 J J 2  2 13 11 1 .  1.2 0.3 2  20 0.0 0.3 1.2 I 171.1 

I 
9 .  I 1 115 1.23 1.5 3 9 1  1  1 3  :: 1.90 l.? 9 .  2 2? 0.9 0 . 5  P.? 1 1?9.1 ! 

I -, I # I  

Table 3 .35 .  Stockcount char t .  Type C Producer--Ait Rbaa. 

SllEZP GOATS CATTLE 

I - S ,cc. 
;'.:"? 3 3 . l y  La-5s A n i i a l . :  Car.. Bucl :~  K I , ! ~  C o s n  B u l l s  

:33,: 1 7 .  4 7 . 3  <:. 27.5 k c .  33.0 kc. 2 5 . 3  kg. 33.9 kg. 19.5 t q .  3 kn. 0 kr;. ..-..- . ... . . . ; l l r ' i i  !!h.".!3 :!e3d ' U l i : I s  :I,aJ :!AU:;s Hand ?1A'J:4s l i .2~:: XAli:<r Read >lhlJYr !I?>? :lh0:4: H e l d  W A U : ? ~  YFAC XAU:!, 

P I E .  ' 1 : 1  1 4 6 2 . 2 0  2 . 7  20 2 3  3 0 I 41.00 1.3 E . 1  3.9 0 0.2 0 . 0  1 177.2 
i 

? A ? .  ' 1 3  1331.90 2.7 25 2 5  0 0 1 61.00 1.; 5 . 3  1.9 0 0.9 0." I 17!.': 
I I 

BEST AVAlLABLE COPY 



Forage b a l a n c e  c h a r t s  ( T a b l e s  3.36 and 3.37)  f o r  Type B and 
C p roducers  g i v e  a n  i n d i c a t i o n  o f  t h e  l e v e l s  of dependence on t h e  
v a r i o u s  l o c a l  f e e d  s o u r c e s .  While i t  is d o u b t f u l  t h a t  c o l l e c t i v e  
range land  a c t u a l l y  s u p p l i e s  t h e  amount o f  f o r a g e  i n d i c a t e d ,  these 
c h a r t s  a r e  r e a s o n a b l e  e s t i m a t e s  o f  t h e  amounts needed i n  o r d e r  t o  
meet an imal  r equ i rements .  

Table  3.36. Forage b a l a n c e  c h a r t .  Type B Producer--Ait  Rbaa. 

SCURCLS OQ QZED 

1 sc,:::.? 11 s o u r z c  I? s a u r c c  #I  s o u r c e  r 4  so!:rce 1 5  s C u r z e  # t  s o z r c e  1 7  
1 ~ ~ 1 1 .  Ra:;r DP-. R>n.:e T v t .  Ranee Fallou/S=.:3. :IJ:./S'.ra:, FeaC S r r i n s  C r .  Ry -P rod .  

<:.C:;T'l '>:.I I ? )  :!AL::s t C'! IT)  "XU:!5 1 C:1 ( T I  !4.\Ui9~ 1 a!: [ T I  ::ftL'!z1O'1 1.r) !.lAL!!!si D:l ( T I  :!AU!!s; D:l (71 '?AU:.!s 
I I I I 

Table  3.37. Forage ba lance  c h a r t .  Type C Producer--Ait  Rbaa. 

SOURCES OP FEED 

S ~ u r s e  11 S ? c r c e  I 2  S o u r c e  # I  S o u r c e  # 4  
I C C l l .  Ran,* . R e  P r t .  Ran?. Q a l l o w l S t u b .  

C 

1 1 5  0 

. ., I ., - 

--.. 1 .-.. 1 5 3  
I I 

'.3., 1 . -  . 
3 L C .  I 

I 
-,- 

S o u r c e  # 5  S o u r c e  1 6  S o u r c e  17 S c u r c e  18 
H a y I S t r a w  P e e l  G r n i n r  C r .  By-Prod.  Con. S u p p l e .  TOTAL TCTAL 

HAUXS 1 klAU:.\s 1 
AVAIL. REQUIRED~ 

BEST AVAILABLE COPY 



Crop P r o d u c t i o n  

Most l i v e s t o c k  p r o d u c e r s  i n  t h e  a r e a  do n o t  have  a c c e s s  t o  
i r r i g a t e d  l a n d .  The l a r g e  i r r i g a t i o n  deve lopmen t s  i n  t h e  r e g i o n  
a r e  g e n e r a l l y  c o n t r o l l e d  by t h e  w e a l t h y .  S m a l l  p r o d u c e r s  w i t h  
i r r i g a t e d  l a n d  a r e  p r o b a b l y  u s i n g  a r e a s  t h a t  have  been  i r r i g a t e d  
f o r  many y e a r s .  T a b l e s  3.38 a n d  3.39 p r e s e n t  e s t i m a t e s  o f  c r o p  
p r o d u c t i v i t y  f o r  Type B a n d  C p r o d u c e r s .  

A i t  Rbaa p r o d u c e r s  seemed more l i k e l y  t o  work l a n d  i n  
a s s o c i a t i o n  w i t h  someone e l se .  T y p i c a l l y  t h i s  means t h a t  t h e  
v a r i o u s  i n p u t s  t o  c r o p  p r o d u c t i o n  ( l a n d ,  w a t e r ,  s e e d ,  l a b o r  a n d  
o t h e r  p r o d u c t i o n  i n p u t s )  a r e  p r o v i d e d  by two o r  more i n d i v i d u a l s  
a n d  t h e  y i e l d  d i v i d e d  among them a c c o r d i n g  t o  t h e i r  i n p u t .  Each  
a s s o c i a t i o n  r e l a t i o n s h i p  i s  a  p r i v a t e  c o n t r a c t  between t h e  
i n d i v i d u a l s  i n v o l v e d ,  a n d  t h e  p e r m u t a t i o n s  on t h e  b a s i c  model a r e  
i n d e e d  numerous.  

The two major  c r o p s  grown i n  Morocco a r e  whea t  a n d  b a r l e y .  
I n  t h e  T a d l a  Reg ion ,  b o t h  h a r d  whea t  a n d  s o f t  whea t  a r e  grown i n  
n e a r l y  e q u a l  p r o p o r t i o n s .  I n  t h e  o t h e r  r e g i o n s ,  o n l y  h a r d  whea t  
is  grown. C o n s i d e r a b l e  q u a n t i t i e s  o f  o a t s  a r e  grown i n  T i m a h d i t e  
f o r  f o r a g e ,  w h i l e  c o r n  i s  grown i n  b o t h  T i m a h d i t e  a n d  E l  F a i j a .  
The a b s e n c e  o f  t h e s e  c r o p s  i n  t h e  T a d l a  Region make t h e  p r o d u c e r s  
t h e r e  more d e p e n d e n t  on t h e i r  b a r l e y  p r o d u c t i o n  a n d  on p u r c h a s e d  
s u p p l e m e n t s  s u c h  a s  b r a n  a n d  b e e t  p u l p  f o r  l i v e s t o c k .  T h e r e  i s  a  
l a r g e  s u g a r  p l a n t  i n  t h e  a r e a  a n d  a  p l a n t  wh ich  m a n u f a c t u r e s  p u l p  
p e l l e t s ,  s o  t h i s  s u p p l e m e n t  is  r e a d i l y  a v a i l a b l e .  Dur ing  t h e  
r e c e n t  d r o u g h t  y e a r s ,  p u r c h a s e  o f  t h e s e  f e e d s  was h e a v i l y  
s u b s i d i z e d  by t h e  GOM a n d  d i s t r i b u t e d  free o f  c h a r g e  by t h e  
S e r v i c e  de  l l E l e v a g e .  



Crop Production by Field or by Crop 

Inpat Totals Seed 4 5 Fertilizer 18 Herbicide 0 Pcsticlde 0 Water 0 

Tota 1 Dry land 5 4  
Total Irr. Land 0 
ToLa 1 Cl-opldnd 34 

Plot 

Dl 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

Dl0 

11 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

I9 

I10 

Total Fallow 6 Crop Residue Forage Yield from Dry Cropland 7 3 
Rate of Fallow 6 Crop Residue Forage Yleld from Dry Cropland 2.3 
Total Forage 6 Crop Residue Forage Yield from Irr. Cropland 0 
Rate of Forage 6 Crop Residue Forage Y~eld from Irr. Cropland 0.0 
Total Fallow 6 Crop ResiJue Forage Yield 7 9 

--- 
Input Levels/Rates Output L/R 

- 
Seed Seed Fert. Fert. Herb. Herb. Pest. Pest. Water Water Yleld 

Area Seed Amt. Rate Amt . Rate Amt. Rate Amt. Rate Amt. Rate YIELD Rate 
Crop 

H. Wheat 

H. Wheat 

H. Wheat 

Barley 

Barley 

S. Wheat 

S. Wheat 

Fallow 

Straw,etc 

Stubble 

Forage I1 

Forage #2 

Straw,etc 

Stubble 

Fert. 

7 

7 

7 

7 

7 

qx 

0.8 

0.8 

1.0 

1.0 

14.0 

-- 

ha 

2.5 

2.5 

2.0 

3.0 

5.3 

5.0 

14.0 

34.3 

34.3 

qx/ha 

0.3 

0.3 

0.5 

0.3 

0.0 

0.0 

1.0 

0.0 

-- 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

'Var." 

7 

7 

7 

7 

7 

7 

7 

qx 

3.4 

3.4 

2.0 

4.5 

5.8 

6.8 

19.6 

-- 

Herbi. qx/ha 

1.3 

1.4 

1.0 

1.5 

1.1 

1.4 

1.4 

0.0 

-- 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

llters 

-- 

T/ha 

1.0 

1.0 

0.3 

1.2 

1.0 

1.1 

0.4 

0.0 

1.1 

1.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

l/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-- 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Pestl. lrters l/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

u/ha 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

------ 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

unlts 

------ 

Tons 

2.6 

2.6 

0.6 

3.5 

5.1 

5.3 

5.7 

38.1 

41.2 

0.0 



C r o p  P r o r l u c t i o n  by F i e l d  o r  by C r o p  

I I n p u t  L e v e l s / R a t c s  
DUtPllt  L / R l  

T r ~ c t  T o t a l s  Seer1 11 F v r t i l i z ~ r  1 H e r S i c i d e  0 P e s t i c i d e  0 Vlatcr  1 7  
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Labor  Use 

T a b l e s  3 .40  a n d  3.41 i n d i c a t e  t h a t  June  was by f a r  t h e  month 
w i t h  t h e  h i g h e s t  l a b o r  demand f o r  t h e  A i t  Rbaa Perimeter u s e r s .  
T h i s  i s  t h e  month of t h e  c e r e a l  h a r v e s t ,  s o  t h i s  i s  t o  be 
e x p e c t e d .  The p lowing  s e a s o n  i n  t h e  l a t e  f a l l / e a r l y  w i n t e r  a l s o  
c r e a t e d  a small r i se  i n  l a b o r  n e e d s .  

T a b l e  3 .40.  Labor  u se  i n  p e r s o n / d a y s  p e r  month. Type B 
P roduce r - -Ai t  Rbaa. 

T a b l e  3.41.  Labor u s e  i n  p e r s o n / d a y s  p e r  month. Type C 
P roduce r - -Ai t  Rbaa . 

~erlm8t8r qrazlnq 
Stubble qrazrnq 
Supplcncntal t88drnq 
Shearlnq 
Braedrnq 
Lamornq 
Barn Cleanrnq 
narntenance 
Health tasks 
Dom8atlc aCtlVltl8a 

P!owrnq/S88drnq 
lrrlqatron 
I~ertr lrzatron 

1 

P8rimt8r qrazinq 
Stubbl8 qrazlnq 
Suppl8untal f8dinq 
Sh8arlnq 
Bre8dlnq 
Laabrnq 
Barn cleaninq 
Marnt8nanc8 
Health task. 
lDOmastl~ acrlv1C18. 

Plowinq/Seadinq 
lrrlqatlon 
Pcrrrllzatlon 
Harv8srlnq 
Transportation 

Threshrnq 13.0 8.0 21.0 

Sma 11 Anlul Husbandry 
Saleslnark8tlnq 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

5.0 5.0 I TOTAL 120.6 108.3 2 0  115.3 120.0 l90.3 127.3 111.9 117.0 

25.3 
5.0 
1.3 

83.0 

1.0 

Small Anro.1 Husbandry 
SaI8./Mark8rinq 

Domest ic  l a b o r  compr i sed  t h e  l a r g e s t  p o r t i o n  of  t h e  
d i f f e r e n c e  i n  l a b o r  u se  f o r  t h e  B and  C p r o d u c e r s .  C o n t r o l l i n g  
f o r  d o m e s t i c  l a b o r ,  a d i f f e r e n c e  o f  o n l y  34.3 d a y s  e x i s t e d  
between t h e  two t y p e s .  T h i s  d i f f e r e n c e  i n  d o m e s t i c  l a b o r  
o c c u r r e d  b e c a u s e  Type B f a m i l i e s  a v e r a g e d  2.6 p r o d u c t i v e  women 
and  Type C 3.6. 

A s  a  c a u t i o n ,  it s h o u l d  be  added  t h a t  t h e s e  numbers were n o t  
g a t h e r e d  o r  p r o j e c t e d  w i t h  t h e  p r e c i s i o n  and c o n s i s t e n c y  o f  t h e  
E l  F a i  ja numbers. The d e p a r t u r e  o f  t h e  Peace  Corps  V o l u n t e e r s  
b e f o r e  t h e  f i n a l  d a t a  a n a l y s i s  p r e v e n t e d  d e t e c t i o n  o f  e r r o r s  a n d  
c o r r e c t i o n  o f  i n c o n s i s t e n c i e s .  

--- 
28.0 

0.3 

75.0 

31.0 

0.3 

83.0 

1.3 

------- TOTAL 

30.0 31.0 20.0 10.0 20.0 205.3 
5.0 31.0 30.0 20.0 20.0 10.0 152.0 

0.3 

80.0 

4.0 0.7 2.0 1.3 11.6 
61.0 

0.3 
0.7 

83.0 

0.3 
2.0 

80.0 

61.0 

0.3 

83.0 

1.3 

80.0 

0.3 

12.6 

83.0 

1.3 

4.0 

83.0 

1.3 

80.0 

10.6 

1.3 

83.0 

9.0 
2.7 
0.0 
0.0 
0.0 
16.6 
0.0 

976.0 
0.0 
10.6 

0.0 0.0 



A I N  B E N I  MATHAR 

Ain Beni  Mathar  i s  d i s t i n c t l y  d i f f e r e n t  f rom o t h e r  p r o j e c t  
s i t e s .  The c l i m a t i c  f e a t u r e s  o f  t h e  r e g i o n  a r e  t h e  most a r i d .  
F u r t h e r ,  it is  t h e  o n l y  s i t e  t h a t  i s  p o p u l a t e d  by p u r e l y  Arab 
t r i b e s .  These  t r i b e s  show a s t r u c t u r a l  s t r e n g t h  and  u n i t y  which 
i s  d i f f e r e n t  from t h e  o t h e r  areas.  The f o l l o w i n g  r e p o r t  w i l l  
d i f f e r  f rom t h o s e  o f  t h e  o t h e r  s i tes  a s  w e l l ,  s i n c e  t h e  Agro- 
P a s t o r a l  Sys tems  S tudy  was n o t  implemented i n  t h i s  a r e a  due  t o  
t h e  d e a t h  of t h e  Peace  Corps  V o l u n t e e r ,  Raymond Kruger .  

The c h a r a c t e r i z a t i o n  o f  p r o d u c e r s  a n d  c a t e g o r i z a t i o n  o f  
p r o d u c e r  r e s o u r c e  s e t s  were d e v e l o p e d  based  on d a t a  c o l l e c t e d  i n  
1983  from r e c o r d s  a t  t h e  Ain Beni  Mathar  C e n t r e  de Travaux  and  a 
1978 l ist  o f  r i g h t s  u s e r s  ( s ample  o f  10% o f  t h e  r i g h t s  h o l d e r s  t o  
communal l a n d  o f  e a c h  o f  t h e  d o u a r s ) .  The a s s e s s m e n t  o f  p r o d u c e r  
r e s o u r c e  s e t s  and  p e r c e p t i o n s  draws  upon t h e s e s  w r i t t e n  by P a u l  
Bartel  i n  1985 a n d  Mohammed Aissi i n  1986 ,  b o t h  o f  which were 
comple t ed  under  t h e  a u s p i c e s  o f  t h e  P r o j e c t .  

CHARACTERIZATION OF PRODUCERS: A I N  BENI MATHAR 

P r o d u c e r  r e s o u r c e  sets were d e s c r i b e d  by t h e  p e r c e n t a g e  
c o n t r i b u t i o n  t o  g r o s s  a n n u a l  income o f  t h e  t r i b e  f rom 
a g r i c u l t u r a l  p r o d u c t i o n .  Because d a t a  were a v a i l a b l e  o n l y  f o r  
t h e  number of s h e e p ,  c a t t l e ,  a n d  h e c t a r e s  o f  i r r i g a t e d  l a n d  owned 
by a  r e p r e s e n t a t i v e  sample o f  t h e  t r i b e ,  g r o s s  a g r i c u l t u r a l  
income was d e f i n e d  a s  t h e  sum o f  t h e  e s t i m a t e d  g r o s s  income 
r e c e i v e d  from l i v e s t o c k  p r o d u c t i o n ,  p l u s  t h e  e s t i m a t e d  g r o s s  
income f rom c r o p s  on i r r i g a t e d  l a n d .  The g r o s s  a n n u a l  income 
from l i v e s t o c k  p r o d u c t i o n  p e r  Moroccan Animal U n i t  ( M A U )  was 
c a l c u l a t e d  by d e t e r m i n i n g  a v e r a g e  g r o s s  a n n u a l  income f rom a l l  
l i v e s t o c k  s o u r c e s  r educed  t o  t h e  MAU b a s i s .  A MAU,  which s e r v e d  
a s  a s t a n d a r d  by which  a n i m a l  d r y  m a t t e r  r e q u i r e m e n t s  c o u l d  be 
compared on a m e t a b o l i c  w e i g h t  b a s i s ,  was d e f i n e d  a s  t h e  
e q u i v a l e n t  o f  one 30 kg ewe w i t h  8 .33 M A U s  e q u a l  t o  one  250 kg 
cow ( t h i s  d e f i n i t i o n  i s  basedoon t h e  d a i l y  r e q u i r e m e n t  f o r  d r y  
matter, which was e s t i m a t e d  a s  3% bf t h e  body w e i g h t ) .  The 
e s t i m a t e d  g r o s s  income of a n  MAU was d e t e r m i n e d  a s  t h e  a v e r a g e  
market v a l u e  o f  o f f s p r i n g  ( l ambs  a n d  c a l v e s )  p l u s  t h e  major  
s e c o n d a r y  p r o d u c t s  s u c h  a s  c u l l e d  a n i m a l s ,  f l e e c e s ,  and m i l k  
p r o d u c t s .  The t o t a l  e s t i m a t e d  income was c a l c u l a t e d  f o r  t h e  
sample and  d i v i d e d  by t h e  t o t a l  number o f  M A U s .  T h i s  y i e l d e d  a n  
a v e r a g e  r e t u r n  p e r  MAU o f  175 .60  DH b a s e d  on  t h e  f o l l o w i n g  
e q u a t i o n .  

T o t a l  Income T o t a l  Income 
Sheep P r o d u c t i o n  + Cattle P r o d u c t i o n  = Average Income/MAU 

T o t a l  M A U s  

The v a l u e  o f  t h e  g r o s s  a n n u a l  income f rom i r r i g a t e d  l a n d  was 
d e f i n e d  a s  t h e  g r o s s  a n n u a l  income p e r  h e c t a r e  f o r  l a n d  p l a n t e d  
i n  wheat  which  was assumed t o  be t h e  h i g h e s t  f e a s i b l e  u s e  f o r  
c r o p  p r o d u c t i o n  ( 3 3 0  D H j q u i n t a l  o f  wheat  and  t h e  a v e r a g e  y i e l d  of  



12  q u i n t a l s  p e r  h e c t a r e )  p l u s  t h e  v a l u e  of t h e  c r o p  r e s i d u e  ( 1 . 5  
x  12 q u i n t a l s  x  150 D H ) .  (The y i e l d  p e r  h e c t a r e  o f  c r o p  r e s i d u e  
was e s t i m a t e d  a t  1 . 5  x  g r a i n  y i e l d .  ) F o l l o w i n g  t h i s  p r o c e d u r e ,  
t h e  h i g h e s t  v a l u e  p e r  h e c t a r e  o f  i r r i g a t e d  l a n d  was e s t i m a t e d  t o  
be 6660 DH. 

C a t e g o r i e s  were d e v e l o p e d  which  d i v i d e  t h e  g r o s s  income o f  
t h e  t r i b e  i n t o  t h i r d s .  P r o d u c e r s  whose e s t i m a t e d  g r o s s  income 
f e l l  w i t h i n  of t h e  r a n g e  were c a t a g o r i z e d  a s  Type A ,  t h e  midd le  
t h i r d  a s  Type B and  t h e  lower  t h i r d  a s  Type C. A Lorenz  Curve o f  
t h e  t o t a l  g r o s s  a n n u a l  a g r i c u l t u r a l  income ( F i g u r e  3 . 2 )  p r e s e n t s  
t h e  d i s t r i b u t i o n  o f  a s s e t s  by p e r c e n t a g e  among t h e  p o p u l a t i o n .  
The X a x i s  r e p r e s e n t s  t h e  c u m u l a t i v e  p e r c e n t  o f  t h e  p o p u l a t i o n  
a n d  t h e  Y a x i s  r e p r e s e n t s  t h e  c u m u l a t i v e  p e r c e n t  o f  a s s e t s .  
F i g u r e  3 . 2  i n d i c a t e s  t h a t  t h e  l ower  t h i r d  o f  t h e  t o t a l  a s s e t s  a r e  
c o n t r o l l e d  by 67% o f  t h e  p o p u l a t i o n ,  t h e  midd le  t h i r d  are  
c o n t r o l l e d  by 23.6% o f  t h e  p o p u l a t i o n ,  a n d  t h e  u p p e r  t h i r d  a r e  
c o n t r o l l e d  by 9 .6% o f  t h e  p o p u l a t i o n .  T h i s  d i s t r i b u t i o n  o f  
income r e p r e s e n t s  a  r e l a t i v e l y  h i g h  l e v e l  o f  c o n c e n t r a t i o n  o f  
r e s o u r c e s  (GIN1 c o e f f i c i e n t  o f  0 . 4 8 ) .  The income d e s c r i b e d ,  
however ,  i s  g r o s s  a n d  o n l y  p a r t i a l .  A more c o m p l e t e  c a l c u l a t i o n  
o f  n e t  income c o u l d  p r o v i d e  b e t t e r  d e s c r i p t i v e  i n f o r m a t i o n  a b o u t  
t h e  d i s t r i b u t i o n  o f  w e a l t h .  N e v e r t h e l e s s ,  i t  i s  a p p a r e n t  t h a t  
r e s o u r c e s ,  a s  r e f l e c t e d  by income e s t i m a t e s ,  are c o n c e n t r a t e d  i n  
t h e  hands  o f  a  few. 

PERCENT POPULATION 

F i g u r e  3 .2 .  D i s t r i b u t i o n  o f  g r o s s  a n n u a l  income f rom l i v e s t o c k  
a n d  i r r i g a t e d  l a n d  p r o d u c t i o n  a c t i v i t i e s  among t h e  Ain Beni  
Mathar  t r i b a l  p o p u l a t i o n .  

I n  o r d e r  t o  a n a l y z e  t h e  d i s t r i b u t i o n  o f  r e s o u r c e s  i n  terms 
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of r a n g e s  o f  i r r i g a t e d  l a n d  and  a n i m a l s  owned i n  e a c h  c a t e g o r y ,  a  
c r o s s t a b l e  was c o n s t r u c t e d  ( F i g u r e  3 .3) .  By a p p l y i n g  t h e  r a t i o  
of t h e  g r o s s  income e a r n e d  from 38 M A U s  t o  t h e  g r o s s  e a r n i n g s  
from one h e c t a r e  of l a n d  ( e q u i v a l e n t  v a l u e s ) ,  t h e  c e l l s  o f  t h e  
c r o s s t a b l e  r e p r e s e n t  t h e  exchange  o f  a  g i v e n  r a n g e  o f  a n i m a l  
u n i t s  f o r  a  g i v e n  a r e a  of l a n d .  With t h e  t o t a l  a g r i c u l t u r a l l y  
a c t i v e  p o p u l a t i o n  e q u a l l i n g  loo%, e a c h  c e l l  would r e p r e s e n t  t h e  
p e r c e n t a g e  o f  t h e  t o t a l  f a l l i n g  w i t h i n  t h a t  r a n g e .  I n  F i g u r e  
3 . 3 ,  t h e  e s t a b l i s h e d  r a n g e s  a r e  p r e s e n t e d  s o  t h a t  t h e  income 
d e r i v e d  from t h a t  p e r c e n t a g e  f a l l i n g  w i t h i n  e a c h  o f  t h e  n i n e  
c e l l s  comes f rom a  mix o f  a n i m a l  p r o d u c t i o n  a n d / o r  c r o p  
p r o d u c t i o n  a c t i v i t i e s .  Note t h a t  t h e  p e r c e n t a g e s  o f  t h e  
p o p u l a t i o n s  i n  e a c h  of t h e  t h r e e  c a t e g o r i e s  o f  t h e  c r o s s t a b l e  
d i f f e r  f rom 1 .5% t o  1 .9% f rom F i g u r e  3 .2  b e c a u s e  o f  t h e  d i v i s i o n  
o f  t h e  p o p u l a t i o n  i n t o  s e p a r a t e  g r o u p s  f o r  t h e  c r o s s t a b l e .  

* 
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F i g u r e  3 . 3 .  The d i s t r i b u t i o n  o f  g r o s s  a n n u a l  income among t h e  
Ain Beni  Mathar  t r i b a l  p o p u l a t i o n  d i v i d e d  i n t o  r a n g e s  o f  r e s o u r c e  
se ts .  (Ce l l  e n t r i e s  show t h e  p e r c e n t  o f  t h e  t o t a l  t r i b a l  
p o p u l a t i o n ,  which  e q u a l s  1 0 0 % ) .  

The uppe r  l e f t  hand c e l l ,  which c o r r e s p o n d s  t o  C a t e g o r y  C ,  
a c c o u n t s  f o r  67.4% o f  t h e  p o p u l a t i o n .  T h i s  p o r t i o n  o f  t h e  
p o p u l a t i o n  may have a  maximum g r o s s  income o f  1 3 , 3 3 3  DH ( b a s e d  on 
t h e  p r i c e  and  y i e l d  a s s u m p t i o n s  p r e v i o u s l y  d e f i n e d )  f rom some 
c o m b i n a t i o n  o f  l i v e s t o c k  a n d  c r o p  p r o d u c t i o n .  The maximum number 
o f  M A U s  r e q u i r e d  t o  a c h i e v e  t h i s  l e v e l  o f  g r o s s  income i s  76 M A U s  
w h i l e  t h e  maximun number o f  h e c t a r e s  o f  i r r i g a t e d  l a n d  r e q u i r e d  
i s  2  h e c t a r e s .  C a t e g o r y  B c o r r e s p o n d s  t o  t h e  c e n t e r  l e f t  and  
u p p e r  c e n t e r  c e l l s ,  r e p r e s e n t i n g  20.7% o f  t h e  p o p u l a t i o n .  The 
maximum number o f  M A U s  is 152 w h i l e  t h e  maximum number o f  
h e c t a r e s  o f  i r r i g a t e d  l a n d  i s  4  f o r  t h i s  g roup .  The maximum 
g r o s s  income d e r i v e d  f rom t h e i r  p r o d u c t i o n  would e q u a l  26 ,666  DH. 
C a t e g o r y  A r e p r e s e n t s  t h e  p o r t i o n  o f  t h e  p o p u l a t i o n  ( 1 0 . 7 % )  whose 
combined g r o s s  income f rom l i v e s t o c k  and  c r o p s  e x c e e d s  26 ,666  DH. 

C a t e g o r y  A r e p r e s e n t s  t h e  b r o a d e s t  r a n g e  o f  income s o u r c e s ,  
t hough  t h e  smallest p e r c e n t a g e  o f  t h e  p o p u l a t o n .  I n  t h e  model ,  
t h e y  have a  r a n g e  o f  g r o s s  income o v e r  2 6 , 6 6 6  DH. The income o f  
t h e  lower  l e f t ,  u p p e r  r i g h t  hand ,  and  c e n t e r  c e l l s  a r e  e q u a l .  
Income i n c r e a s e s  i n  c e l l s  c l o s e r  t o  t h e  l ower  r i g h t ,  which  h a s  a  
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v a l u e  of a n n u a l  g r o s s  income o f  53 ,331  DH.  S i n c e  t h i s  i n c l u d e s  
any income r e c e i v e d  from h o l d i n g s  o f  152 M A U s  o r  more,  and  f o u r  
o r  more h e c t a r e s  of l a n d ,  p r o d u c e r s  may e x i s t  beyond t h e  
b o u n d a r i e s  of t h e  model. The maximum g r o s s  a g r i c u l t u r a l  income 
i n  t h e  sample  was 7 9 , 7 5 6  DH. 

S e v e r a l  i s s u e s  become i m p o r t a n t  f rom t h i s  a n a l y s i s .  F i r s t ,  
income f rom a g r i c u l t u r a l  p r o d u c t i o n  i s  h i g h l y  c o n c e n t r a t e d .  The 
m a j o r i t y  of a g r i c u l t u r a l  income a c c r u e s  t o  few p e o p l e .  I t  i s  
a p p a r e n t  t h a t  t h e  r e s o u r c e  b a s e  o f  t h e  v a s t  m a j o r i t y  i s  v e r y  
l i m i t e d .  T h i s  g r e a t l y  r e d u c e s  t h e  o p p o r t u n i t i e s  f o r  t h e i r  
advancement .  

T h i s  c o n c e n t r a t i o n  o f  w e a l t h  a l s o  h a s  r a m i f i c a t i o n s  i n  t h e  
s e t t i n g  o f  g o a l s  and  o b j e c t i v e s  f o r  p rograms  o r i e n t e d  toward  
improv ing  a g r i c u l t u r a l  p r o d u c t i o n .  A c h o i c e  e x i s t s  i n  w h e t h e r  t o  
emphas i ze  i n c r e a s e s  i n  t h e  p r o d u c t i v i t y  o f  t h e  l o c a l  r e s o u r c e  
b a s e ,  i n  which  c a s e ,  t h e  t a r g e t  p o p u l a t i o n  may be t h e  u p p e r  
s egmen t s  o f  t h e  p o p u l a t i o n .  If emphas i s  i s  t o  be p l a c e d  on t h e  
g r e a t e s t  number o f  i n d i v i d u a l s ,  p rograms  may be o r i e n t e d  toward  
improv ing  p r o d u c t i o n  and  income f o r  p r o d u c e r  f a m i l i e s  w i t h  a  v e r y  
s m a l l  r e s o u r c e  b a s e .  Though b o t h  g o a l s  a r e  d e s i r a b l e  a n d  n o t  
n e c e s s a r i l y  m u t u a l l y  e x c l u s i v e ,  i t  is  i m p o r t a n t  t h a t  i n  d e a l i n g  
w i t h  t h i s  p o p u l a t i o n  managers  r e c o g n i z e  t h a t ,  w h i l e  t h e r e  a r e  
p rog rams  t h a t  a r e  a p p l i c a b l e  t o  t h e  e n t i r e  p o p u l a t i o n  ( s u c h  a s  
t h e  a n i m a l  s e l e c t i o n  p r o g r a m ) ,  t h e r e  i s  no p a n a c e a .  I t  i s  
i m p o r t a n t  t h a t  a  mix o f  p rograms  aimed a t  d i f f e r e n t  a u d i e n c e s  be 
d e v e l o p e d .  

If c r o p  p r o d u c t i o n  i s  t o  be a d d r e s s e d ,  t h e  o r i e n t a t i o n  
s h o u l d  be toward  r e l a t i v e l y  s m a l l  l a n d h o l d i n g s  a n d  a imed a t  
i n c r e a s i n g  t h e  a b i l i t y  o f  t h e  p r o d u c e r  t o  meet t h e  f o r a g e  n e e d s  
o f  h i s  a n i m a l s .  T h i s ,  c o u p l e d  w i t h  t h e  s e l e c t i o n  program 
men t ioned  above  would p r o v i d e  q u i c k  r e t u r n s  t o  t h e  p r o d u c e r  and  
t h e  e x t e n s i o n  e f f o r t .  

The d i s t r i b u t i o n  o f  r e s o u r c e s  a n d  s i z e  o f  t h e  r e s o u r c e  b a s e  
h a s  a n  e f f e c t  on t h e  i n t r o d u c t i o n  o f  new t e c h n i q u e s  a n d  
t e c h n o l o g i e s .  P e o p l e  i n  t h e  midd le  income r a n g e s  seem t h e  most  
l i k e l y  t o  a t t e m p t  t o  expand t h e i r  p r o d u c t i o n  by a d o p t i n g  new 
t e c h n i q u e s  a n d  t e c h n o l o g i e s  which  a r e  p r o v e n  e f f e c t i v e .  The 
w e a l t h y ,  on t h e  o t h e r  hand ,  may f ee l  s e c u r e  i n  t h e i r  s t a t u s  a n d  
be less m o t i v a t e d  t o  a d o p t  new t e c h n o l o g i e s  when t h e  o l d  have 
p roven  s u i t a b l e  f o r  t h e i r  n e e d s .  The poo r  have l i m i t e d  r e s o u r c e s  
t o  r i s k  f o r  p o s s i b l e  i n c r e a s e s  i n  income. 

I n  o r d e r  t o  b e t t e r  u n d e r s t a n d  t h i s  s y s t e m  o f  p r o d u c t i o n  i n  
terms o f  income,  i t  i s  n e c e s s a r y  t o  l o o k  a t  n e t  income r a t e s  f o r  
t h e  p o p u l a t i o n .  F u r t h e r ,  i t  i s  n e c e s s a r y  t o  i n c l u d e  d r y l a n d  
p r o d u c t i o n  s i n c e  d r y  c r o p l a n d  i s  more e x t e n s i v e  t h a n  i r r i g a t e d  
l a n d .  F i n a l l y ,  t h e  i d e n t i f i c a t i o n  o f  i n t e r v e n t i o n s  i n  t h i s  
s y s t e m  a c c o r d i n g  t o  t h e  v a r i o u s  r e s o u r c e  c a t e g o r i e s  may be 
a c h i e v e d  by r e v i e w i n g  t h e i r  r e l a t i v e  e f f i c i e n c y .  An a t t e m p t  w i l l  
be made t o  a d d r e s s  t h e s e  i s s u e s  i n  t h e  f o l l o w i n g  d i s c u s s i o n .  

ASSESSMENT OF PRODUCER RESOURCE SETS: AIN BEN1 MATHAR 

Based on t h e  p r e c e d i n g  c a t e g o r i z a t i o n  o f  p r o d u c e r s ,  examples  



o f  p r o d u c t i o n  u n i t s  were d e v e l o p e d  based  on d a t a  c o l l e c t e d  i n  
1 9 8 3  a n d  1984 .  The p r o d u c e r s  were a s s i g n e d  t o  t h e  t h r e e  
c a t e g o r i e s  b a s e d  on t h e  number of l i v e s t o c k  and  h e c t a r e s  of 
i r r i g a t e d  l a n d  t h e y  owned a t  t h e  time o f  t h e i r  i n t e r v i e w .  For  
t h e  most  p a r t ,  q u a n t i t i e s  were a v e r a g e s  o f  t h e  s u b s a m p l e s .  
Management d a t a ,  s u c h  a s  h e r d  movements a n d  s a l e s ,  were b a s e d  on 
g e n e r a l  t r e n d s  n o t e d  among t h e  p r o d u c e r s  who f i t  t h a t  c a t e g o r y .  
The p r o d u c t i o n  u n i t s  d e s c r i b e d  i n  t h e  f o l l o w i n g  d i s c u s s i o n  a r e  
c o m p o s i t e s  o f  t h e  p r o d u c e r s  f o r  whom d a t a  was c o l l e c t e d .  

The v a l u e  o f  p r o d u c e r  u n i t  r e s o u r c e  sets was e s t i m a t e d  b a s e d  
on t h e  marke t  v a l u e  o f  a l l  l i v e s t o c k ,  t h e  p r o d u c t i v e  v a l u e  o f  
c r o p l a n d  a n d  t h e  c u r r e n t  v a l u e  o f  f a c i l i t i e s  a n d  equ ipmen t .  I t  
i s  c l e a r  t h a t  t h e  e s t i m a t e d  v a l u e s  o f  p r o d u c t i o n  u n i t  r e s o u r c e  
sets ,  a s  shown i n  T a b l e  3 .42 ,  a r e  c o n s i d e r a b l y  g r e a t e r  t h a n  was 
e s t i m a t e d  i n  t h e  p r e c e d i n g  d i s c u s s i o n .  T h i s  is  p r i m a r i l y  due  t o  
t h e  i n c l u s i o n  o f  a  c o n s i d e r a b l y  l a r g e r  r a n g e  o f  v a r i a b l e s  i n  t h e  
c a l c u l a t i o n .  I n  t h e  c a s e  o f  P r o d u c e r  C ,  t h e  number o f  l i v e s t o c k  
owned i s  g r e a t e r  t h a n  would n o r m a l l y  be a c c e p t e d  i n  t h a t  
c a t e g o r y .  T h i s  p r o d u c e r  was t h e  s m a l l e s t  on which  d a t a  was 
c o l l e c t e d .  

T a b l e  3 .42 .  E s t i m a t e d  v a l u e  o f  p r o d u c e r  r e s o u r c e  sets. Ain Beni  
Mathar .  
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SUMMARY OF MODEL PRODUCTION UNITS: A I N  BEN1 MATHAR 

Type A 

The model p r o d u c e r  i n  Ca tegory  A had a  f a m i l y  o f  e i g h t ;  t h e  
head o f  t h e  househo ld ,  h i s  wife, two s o n s ,  t h r e e  d a u g h t e r s ,  a n d  
a n  unmar r i ed  s is ter .  The s o n s  b o t h  went  t o  s c h o o l  a n d  were 
a v a i l a b l e  o n l y  p a r t  o f  t h e  time t o  h e l p  w i t h  p r o d u c t i o n  t a s k s .  
He a l s o  had a  s o n  who worked i n  one o f  t h e  l a r g e  c i t i e s  o f  
Morocco, and who made o c c a s i o n a l ,  b u t  unde te rmined  c a s h  
c o n t r i b u t i o n s  t o  t h e  f a m i l y .  The head o f  househo ld  a c t e d  
p r i m a r i l y  a s  a  manager ,  due  p a r t l y  t o  h i s  a g e  and h i s  s t a t u s  i n  
t h e  community. These  r o l e s ,  and  p a r t i c u l a r l y  t h o s e  of t h e  male 
household  members, r e q u i r e d  a n  o u t l a y  f o r  h i r e d  l a b o r  t o  pe r fo rm 
t h e  men ia l  p r o d u c t i o n  t a s k s .  

The f a m i l y  l i v e d  i n  a  d o u a r  n e a r  town. T h e i r  p h y s i c a l  
r e s o u r c e s  c o n s i s t e d  o f  a  r a t h e r  l a r g e  house w i t h  a n  a t t a c h e d  
s t o r a g e  b u i l d i n g ,  b a r n  and  c o r r a l .  They a l s o  owned a  t r a c t o r ,  a  
motor  b i k e  and  a  h o r s e .  The h o r s e  was u s e d  p r i m a r i l y  i n  f a n t a s i a  
c e r e m o n i e s  a n d  was more o f  a s t a t u s  symbol t h a n  a n  a c t u a l  p a r t  o f  
a g r i c u l t u r a l  p r o d u c t i o n .  

The i r r i g a t e d  l a n d  owned by t h e  f a m i l y  was w i t h i n  e a s y  
w a l k i n g  d i s t a n c e  o f  t h e  house .  Wheat and  a l f a l f a  were grown on 
t h e  i r r i g a t e d  p l o t s ,  a l o n g  w i t h  a few f r u i t  t rees.  These  p l o t s  
were u s e d  p r i m a r i l y  t o  p roduce  f o r a g e  f o r  t h e  a n i m a l s  a s  well a s  
wheat  f o r  f a m i l y  u s e .  

The d r y  c r o p l a n d  l a y  a c o n s i d e r a b l e  d i s t a n c e  f rom t h e  house  
i n  communal g r a z i n g  l a n d  t r a d i t i o n a l l y  u s e d  by t h e  p r o d u c e r ' s  
f r a c t i o n .  The h e r d s  were o f t e n  g r a z e d  i n  t h e  v i c i n i t y  a n d  t h e  
t e n t  o f  t h e  h i r e d  h e r d e r  was p l a c e d  n e a r b y  s o  t h a t  he c o u l d  a l s o -  
o v e r s e e  t h e  b a r l e y  c r o p .  The h e r d  owner v i s i t e d  e v e r y  week o r  s o  
t o  check  on t h e  s t a te  o f  t h e  h e r d  a n d  h i s  c r o p ,  make management 
d e c i s i o n s  a n d  p r o v i d e  t h e  h e r d e r  w i t h  s u p p l i e s .  O c c a s i o n a l l y ,  
t h e  herdowner  o r  a member o f  h i s  f a m i l y  s t a y e d  a t  t h e  t e n t  s i t e  
i n  a g u e s t  t e n t  k e p t  f o r  t h i s  p u r p o s e .  

A s  c an  be s e e n  i n  T a b l e  3 .43,  t h i s  p r o d u c e r  had a  peak  h e r d  
s i z e  of  232 a d u l t  s h e e p  and  18 g o a t s .  The number remained  r a t h e r  
c o n s t a n t  w i t h  lambs b e i n g  s o l d  w i t h  some r e p l a c e m e n t  o f  o l d e r  
ewes a n d  rams. He a l s o  had f o u r  m i l k  cows a n d  t h e i r  c a l v e s  which  
were bo rn  t h e  p r e v i o u s  y e a r .  The cows were b r e d  w i t h  a b u l l  t h a t  
was borrowed o r  r e n t e d .  

S i n c e  t h e  o n s e t  o f  t h e  d r o u g h t ,  t h e  h e r d s  have been  
s h r i n k i n g .  Dur ing  1983  and  1984,  a p p r o x i m a t e l y  100 ewes were 
s o l d  a n n u a l l y .  The herdowner  t r i e d  t o  k e e p  one b r e e d i n g  ram f o r  
e v e r y  30 t o  40  ewes. I n  a d d i t i o n ,  he k e p t  a few y e a r l i n g  males 
t o  f a t t e n  f o r  sale d u r i n g  Aid E l  Keb i r  a s  well a s  p r o v i d e  
r ep l acemen t s .  f o r  a g i n g  b r e e d i n g  rams. 

D u r i n g  t h e  p e r i o d  o f  t h e  s t u d y  he t r i e d  t o  k e e p  t h e  number 
of  ewes f a i r l y  c o n s t a n t .  S i x  d i e d  d u r i n g  t h e  f a l l  and  w i n t e r  
e i t h e r  l ambing  o r  f rom d i s e a s e .  These  were r e p l a c e d  w i t h  a l a r g e  
p u r c h a s e  i n  t h e  s p r i n g  and  by y e a r - o l d  female lambs i n  t h e  f a l l .  
I n  a d d i t i o n ,  he k e p t  a small number o f  g o a t s .  I n  t h e  Ain Beni  
Mathar  area, g o a t s  were n o t  well r e g a r d e d  b e c a u s e  t h e y  were 
c o n s i d e r e d  t o  be more s u s c e p t i b l e  t o  d i s e a s e  and  were t h o u g h t  t o  
damage i r r i g a t e d  p l o t s .  The s u s c e p t i b i l i t y  t o  d i s e a s e  may have 
been because  t h e y  were n o t  h i g h l y  v a l u e d ,  a n d  u n l i k e  s h e e p ,  were 



n o t  u s u a l l y  v a c c i n a t e d .  

T a b l e  3 .43.  S t o c k c o u n t  c h a r t .  Type A Producer--Ain Beni  Mathar .  
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The h e r d  was d i v i d e d  d u r i n g  lambing.  P r e g n a n t  and  l a c t a t i n g  
ewes ( r e p r e s e n t i n g  80% o f  t h e  ewes )  were b r o u g h t  i n  f rom t h e  
r ange  t o  t h e  home s i t e  i n  o r d e r  t o  p r o v i d e  them w i t h  b e t t e r  
f o r a g e .  They were k e p t  t h e r e  u n t i l  t h e  lambs were weaned. The 
res t  o f  t h e  h e r d  remained i n  t h e  v i c i n i t y  of  t h e  f i e l d s  and  mos t  
o f  t h e  h e r d  g r a z e d  t h e  s t u b b l e  on  t h e  d r y  c r o p l a n d  i n  t h e  l a t e  
summer o r  e a r l y  f a l l .  I n  t h e  e a r l y  s t a g e  o f  t h e  d r o u g h t ,  he 
r e n t e d  l a n d  i n  t h e  e a s t e r n  p a r t  o f  t h e  c o u n t r y .  I n  1983 ,  he s e n t  
them s o u t h  t o  l a n d  b e l o n g i n g  t o  a  n e i g h b o r i n g  t r i b e .  I n  1984,  he 
k e p t  them on  t h e  Beni  Mathar  l a n d ,  p o s s i b l y  b e c a u s e  i t  was more 
e c o n o m i c a l l y  a d v a n t a g e o u s  t o  s e l l  s h e e p  t o  meet f o r a g e  n e e d s  
r a t h e r  t h a n  move them, o r  b e c a u s e  t h e  e f f e ~ t  o f  d r o u g h t  was more 
g e n e r a l  t h a n  i n  y e a r s  p a s t .  ' A f o r a g e  b a l a n c e  c h a r t  d e p i c t i n g  t h e  
s o u r c e s  u s e d  a n d  t h e  amounts  o f  f o r a g e  r e q u i r e d  t o  meet a n i m a l  
r e q u i r e m e n t s  i s  p r e s e n t e d  a s  T a b l e  3.44.  

S i n c e  t h e  o n s e t  o f  t h e  d r o u g h t ,  he h a s  had t o  f e e d  
s u p p l e m e n t s  t o  t h e  h e r d  yea r - round .  O r d i n a r i l y ,  he o n l y  f e d  
s u p p l e m e n t s  d u r i n g  t h e  w i n t e r  a n d  d u r i n g  p e r i o d s  o f  time when t h e  
ewes were n u r s i n g .  He f e d  a  m i x t u r e  o f  b a r l e y  o r  s u g a r  b e e t  p u l p  
mixed w i t h  b r a n  a t  a ra te  o f  one  k i l o g r a m  p e r  ewe p e r  day.  T h i s  
g r e a t l y  i n c r e a s e d  h i s  o p e r a t i o n a l  c o s t s  and  was t h e  p r i m a r y  
r e a s o n  f o r  h i s  s h r i n k i n g  h e r d .  I n  e s s e n c e ,  he  s u b s i d i z e d  
l i v e s t o c k  p r o d u c t i o n  h e a v i l y  f rom p r o f i t s  f rom p r e v i o u s  y e a r s ,  
l o a n s  a n d  c r o p  income. 
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T a b l e  3 .44 .  Forage  b a l a n c e  c h a r t .  Type A Producer--Ain Beni 
Mathar . 
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Sheep from t h e  h e r d  were s o l d  d u r i n g  t h r e e  major  p e r i o d s .  
The f i r s t  s a l e  o c c u r r e d  i n  t h e  s p r i n g .  A t  t h i s  time, f a l l  lambs 
were s o l d  a l o n g  w i t h  ewes which had n o t  lambed. S p r i n g  and  
w i n t e r  lambs were s o l d  d u r i n g  e a r l y -  and  mid-summer a s  t h e y  were 
weaned. From t h e  sale  o f  t h e s e  lambs ,  he p u r c h a s e d  twen ty  
r e p l a c e m e n t  ewes. Twenty-nine o f  t h e  ewe lambs from t h e  p r e v i o u s  
f a l l  were k e p t  a s  r e p l a c e m e n t s  f o r  t h e  ewes t h a t  were s o l d .  The 
s p e c u l a t i o n  a n i m a l s  were s o l d  b e f o r e  Aid E l  K e b i r .  Ten o f  t h e  
o l d e r  male lambs were a l s o  s l a u g h t e r e d  d u r i n g  c e l e b r a t i o n s  a t  t h e  
t h r e e  major  Moroccan h o l i d a y s .  

Three  c r o p s  compr i sed  t h e  main p a r t  o f  P r o d u c e r  A ' s  
p r o d u c t i o n ;  b a r l e y ,  wheat  and  a l f a l f a .  The o r c h a r d s  had n o t  bo rn  
any  f r u i t  because  o f  t h e  d r o u g h t  a n d  t h e i r  young a g e .  I n  f a c t ,  
i t  was ques t ioable  whether or not  the l o c a l e  was s u i t a b l e  f o r  
commercial  f r u i t  p r o d u c t i o n .  

He d e v o t e d  two h e c t a r e s  e a c h  t o  growing  wheat  a n d  b a r l e y ,  
and  a h a l f  h e c t a r e  t o  a l f a l f a .  The l a n d  was i r r i g a t e d  e v e r y  20 
d a y s .  Because o f  a  d i s p u t e  o v e r  payment o f  i r r i g a t i o n  f e e s  t o  
t h e  government ,  none o f  t h e  t r i b a l  members p a i d  t h e i r  w a t e r  f e e s  
d u r i n g  t h e  y e a r .  The r e s u l t  was r educed  p r o d u c t i o n  when t h e  
government  e v e n t u a l l y  c u t  o f f  t h e  w a t e r .  Crop r e s i d u e  on 
i r r i g a t e d  l a n d  was g r a z e d  by ewes n u r s i n g  lambs. 

The d r y l a n d  was p l a n t e d  i n  b a r l e y .  Dur ing  t h e  d r o u g h t ,  
p r o d u c t i o n  was g r e a t l y  r educed .  A l a r g e  p o r t i o n  o f  h i s  l a n d  was 
n o t  p l a n t e d .  Though no measu rab le  income was s e e n  from t h i s ,  a  
minimal  v a l u e  may have been  o b t a i n e d  t h r o u g h  g r a z i n g  t h e  s c a n t y  
p l a n t  c o v e r .  A l l  c r o p s  produced  were used  t o  meet f a m i l y  and  
l i v e s t o c k  n e e d s .  The p r o d u c t i o n  was n o t  a d e q u a t e  t o  meet h i s  
n e e d s  however,  and  he was f o r c e d  t o  buy s u p p l e m e n t a l  f e e d s  on t h e  
marke t .  
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Produce r  A r e c e i v e d  r e l a t i v e l y  low p r o f i t s  f o r  h i s  e f f o r t .  A 
major  p r o f i t - l i m i t i n g  f a c t o r  was t h e  h i g h  s u p p l e m e n t a l  f e e d  c o s t .  
I n  a d d i t i o n ,  t h e  low c r o p  y i e l d  c o n t r i b u t e d  t o  t h i s  by r e d u c i n g  
income. A t h i r d  f a c t o r  was h i s  heavy dependence  on h i r e d  l a b o r .  
The w i l l i n g n e s s  o f  P roduce r  A t o  h i r e  l a b o r ,  e n a b l i n g  h i s  s o n s  t o  
go t o  s c h o o l ,  i n d i c a t e s  a  l e v e l  of f o r w a r d  t h i n k i n g  i n  terms o f  
h i s  f a m i l y ,  t hough  t h i s  h a s  s i g n i f i c a n t  c o s t s  d u r i n g  p e r i o d s  when 
t h e  p r o d u c t i v i t y  of l a b o r  i s  low, s u c h  a s  d u r i n g  d r o u g h t .  H i s  
r e l u c t a n c e  t o  f u r t h e r  r e d u c e  h i s  he rd  may r e f l ec t  h i s  d e s i r e  t o  
"wea the r  t h e  s t o r m N  of d r o u g h t  a n d  be p r e p a r e d  t o  r e c o v e r  t h e s e  
l o s s e s  d u r i n g  t h e  b e t t e r  y e a r s  which are  e x p e c t e d  t o  r e t u r n .  

The  p r i n c i p a l  u s e  o f  l a b o r  was f o r  househo ld  t a s k s .  Along 
w i t h  t h i s ,  t h e  l e v e l  o f  l a b o r  u sed  f o r  t r a n s p o r t a t i o n  and  h e r d i n g  
remained  r e l a t i v e l y  s t a b l e .  The re  was a s i g n i f i c a n t  i n c r e a s e  i n  
t h e  l a b o r  r e q u i r e m e n t  f o r  a g r i c u l t u r a l  p r o d u c t i o n  i n  t h e  summer 
a n d  e a r l y  f a l l  months a s  f i e l d s  were h a r v e s t e d ,  r e p l a n t e d  a n d  t h e  
h e r d s  s e p a r a t e d .  A t  t h i s  time, h i r e d  l a b o r  was r e l i e d  upon. 

Type B 

P r o d u c e r  B had a f a m i l y  o f  t w e l v e .  He, h i s  wife, t h r e e  
d a u g h t e r s  and  two s o n s  l i v e d  i n  town. H i s  m a r r i e d  s o n ,  wife a n d  
t h e i r  t h r e e  c h i l d r e n  l i v e d  i n  a  t e n t  n e a r  t h e  h e r d .  H i s  two 
younger  s o n s  went t o  s c h o o l  and  p r o v i d e d  p a r t - t i m e  h e l p  w i t h  
f a r m i n g  t a s k s .  P r o d u c e r  B had a two-room house  a n d  a n  a d j a c e n t  
b a r n  and  c o r r a l .  

P roduce r  B d i f f e r e d  f rom P r o d u c e r  A p r i m a r i l y  i n  t h e  s i z e  o f  
h i s  h e r d  and  amount o f  c r o p l a n d .  He d i d  n o t  p o s s e s s  s e v e r a l  o f  
t h e  symbols  which d e n o t e  s t a t u s :  a h o r s e  a n d  a  l a r g e  house.  
F u r t h e r ,  he d i d  n o t  s u p p o r t  members o u t s i d e  o f  h i s  immedia te  
f a m i l y .  

P roduce r  B f o l l o w e d  much t h e  same p r o d u c t i o n  s t r a t e g y  a s  
P roduce r  A.  The p r i m a r y  d i f f e r e n c e  was t h e  smaller set  o f  
r e s o u r c e s  i n  h i s  p o s s e s s i o n  which l i m i t e d  h i s  f l e x i b i l i t y .  A s  
w i t h  h i s  w e a l t h i e r  c o u n t e r p a r t ,  p r o d u c e r  B had r educed  h i s  h e r d  
d u r i n g  t h e  d r o u g h t  y e a r s  b u t  had t r i e d  t o  m a i n t a i n  t h e  h e r d  s i z e  
d u r i n g  t h e  y e a r  i n  s t u d y .  He s u f f e r e d  l o s s e s  o f  ewes d u r i n g  t h e  
lambing  s e a s o n s  which  he r e p l a c e d  i n  t h e  f a l l  w i t h  y e a r l i n g  ewes 
k e p t  o v e r  f rom t h e  p r e v i o u s  f a l l .  He a l s o  k e p t  t h i r t e e n  y e a r l i n g  
rams through the  winter  and s p r i n g  f o r  s a l e  during Aid E l  Kebir.  
P r o d u c e r  B s o l d  a l l  b u t  23 ewe lambs d u r i n g  t h e  s p r i n g  a n d  
summer. U n l i k e  p r o d u c e r  A ,  he  made no  ewe p u r c h a s e s .  A l l  
r e p l a c e m e n t s  came f rom h i s  own lamb c r o p .  A s t o c k c o u n t  c h a r t  f o r  
P r o d u c e r  B is p r e s e n t e d  a s  T a b l e  3.45. 

The g r a z i n g  p a t t e r n  t h a t  P roduce r  B f o l l o w e d  w i t h  h i s  h e r d  
marked a n o t h e r  d i f f e r e n c e  f rom P r o d u c e r  A .  S i n c e  he depended on 
f a m i l y  members t o  h e r d  h i s  s h e e p ,  he had l i m i t e d  o p p o r t u n i t y  t o  
h e r d  h i s  a n i m a l s  i n  s e p a r a t e  g r o u p s  based  on a n i m a l  r e q u i r e m e n t s .  
He b r o u g h t  some a n i m a l s  i n  t o  g r a z e  i r r i g a t e d  l a n d  d u r i n g  t h e  
summer. They moved t o  h i s  d r y  c r o p l a n d  i n  la te-summer f o l l o w i n g  
t h e  h a r v e s t .  After t h i s ,  e s s e n t i a l l y  a l l  a n i m a l s  were k e p t  on 
communal r a n g e l a n d .  Some a n i m a l s  g r a z e d  t h e  communal l a n d  i n  
la te-summer s i n c e  h i s  d r y  c r o p l a n d  l a y  w i t h i n  communal l a n d  a n d  
t h e  b a r l e y  c r o p  was s m a l l  due  t o  t h e  d r o u g h t .  A f o r a g e  b a l a n c e  
c h a r t  f o r  P r o d u c e r  B is p r e s e n t e d  a s  T a b l e  3.46. 
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A s  i n  t h e  c a s e  o f  P r o d u c e r  A ,  P r o d u c e r  B p r o v i d e d  
s u p p l e m e n t a l  f e e d  a l l  y e a r .  Dur ing  a  l t n o r m a l n  y e a r ,  he o n l y  
supp lemen ted  d u r i n g  t h e  w i n t e r ,  i f  a t  a l l .  A s  r a n g e l a n d s  
c o n t i n u e  t o  d e t e r i o r a t e  u n d e r  c u r r e n t  g r a z i n g  p r a c t i c e s ,  
s u p p l e m e n t a l  f e e d i n g  may become t h e  "normu r a t h e r  t h a n  t h e  
e x c e p t i o n .  Dur ing  r e c e n t  y e a r s ,  P r o d u c e r  B supp lemen ted  a t  
h i g h e r  l e v e l s  t h a n  P r o d u c e r  A .  T h i s  may be b e c a u s e  he d i d  n o t  
have t h e  p r i v a t e  f o r a g e  r e s o u r c e s  a t  h i s  d i s p o s a l  t h a t  P r o d u c e r  A 
d i d .  T h i s  r e p r e s e n t e d  t h e  g r e a t e s t  c o s t  f a c t o r  a n d ,  t h e r e f o r e  
l i m i t e d  p r o f i t a b i l i t y .  

P r o d u c e r  B owned one  h e c t a r e  o f  i r r i g a t e d  l a n d  a n d  f a rmed  
t h i r t y - f i v e  h e c t a r e s  o f  d r y  c r o p l a n d .  He p roduced  a l f a l f a  a n d  
whea t  on h i s  i r r i g a t e d  l a n d ,  a n d  b a r l e y  on h i s  d r y  l a n d .  To some 
e x t e n t ,  he compensa ted  f o r  h i s  l a c k  o f  i r r i g a t e d  l a n d  by f a r m i n g  
more d r y l a n d  t h a n  P r o d u c e r  A .  Dur ing  a  y e a r  o f  h i g h e r  l e v e l s  o f  
p r e c i p i t a t i o n ,  t h i s  a c t i v i t y  may have been  w o r t h w h i l e .  However, 
d u r i n g  t h e  d r o u g h t ,  h i s  y i e l d s  were low a n d ,  t h e r e f o r e ,  h i s  
r e t u r n s  p e r  h e c t a r e  were low. A s  i n  t h e  case o f  P r o d u c e r  A ,  h e  
plowed h i s  b a r l e y  f i e l d  w i t h  a t r a c t o r .  He d i d  n o t  own a  t r a c t o r  
s o  he r e n t e d  one .  He h i r e d  most  o f  t h e  l a b o r  f o r  h i s  f a r m i n g  
b e c a u s e  h i s  s o n  was o c c u p i e d  w i t h  h e r d i n g  t h e  s h e e p .  H i s  o v e r a l l  
h i r e d  l a b o r  c o s t s  were lower  t h a n  P r o d u c e r  A .  

The r e t u r n s  f rom h i s  a l f a l f a  f i e l d  were c a l c u l a t e d  b a s e d  on 
f i v e  c u t t i n g s .  T h i s  may be m i s l e a d i n g  s i n c e  he a c t u a l l y  made 
o n l y  one  c u t t i n g  and  t h e n  t u r n e d  t h e  h e r d  o n t o  t h e  f i e l d  t o  g r a z e  
s u b s e q u e n t  p r o d u c t i o n .  

The a l l o c a t i o n  o f  l a b o r  by P r o d u c e r  B was similar t o  
P r o d u c e r  A ,  w i t h  t h e  e x c e p t i o n  o f  t h e  amounts  o f  time s p e n t  on 
e a c h  a g r i c u l t u r a l  t a s k .  A s  i n  t h e  case o f  P r o d u c e r  A ,  he h i r e d  
l a b o r  f o r  h i s  c r o p p i n g  t a s k s  a n d  s h e a r i n g .  He d i d  n o t  h i r e  a 
h e r d e r .  

Type C 

P r o d u c e r  C t s  a g r i c u l t u r a l  o p e r a t i o n  d i f f e r e d  i n  management 
f rom t h e  o t h e r  two. H i s  f a m i l y  c o n s i s t e d  o f  h i m s e l f ,  h i s  wife, 
two d a u g h t e r s  a n d  a n  o l d e r  s o n .  They had a  small two-room house  
i n  h i s  n a t i v e  d o u a r .  They a l s o  had a t e n t  t h a t  t h e y  l i v e d  i n  
when t h e  h e r d  was on communal l a n d .  He depended  h e a v i l y  on  h i s  
f a m i l y  t o  s u p p l y  a s  much o f  t h e  l a b o r  f o r  p r o d u c t i o n  t a s k s  a s  
p o s s i b l e .  He r a r e l y  employed someone t o  do  a j o b  t h a t  he  o r  h i s  
s o n  were c a p a b l e  o f  d o i n g .  

The e s t i m a t e d  v a l u e  o f  P r o d u c e r  C 1 s  a s s e t s  were l e s s - t h a n  
h a l f  t h a t  of P r o d u c e r  B 1 s  a n d  s l i g h t l y  more t h a n  o n e - q u a r t e r  o f  
P r o d u c e r  A ' s .  . T h i s  was r e f l e c t e d  i n  h i s  s m a l l e r  h e r d ,  r e d u c e d  
d r y  c r o p l a n d ,  lack o f  i r r i g a t e d  l a n d  a n d  smaller house .  

Whereas P r o d u c e r s  A a n d  B m a i n t a i n e d  e s s e n t i a l l y  t h e  same 
number o f  ewes t h r o u g h o u t  t h e  y e a r ,  P r o d u c e r  C 1 s  h e r d  s i z e  
f l u c t u a t e d  more ( T a b l e  3 . 4 7 ) .  F u r t h e r ,  b e c a u s e  o f  a  d i e - o f f  o f  
g o a t s ,  he had s o l d  a l l  o f  t h o s e  s u r v i v i n g .  P r o d u c e r  C l o s t  s i x  
ewes d u r i n g  t h e  s p r i n g  a n d  f i v e  i n  t h e  f a l l .  He a l s o  s o l d  f i f t y  
o f  them d u r i n g  t h e  s p r i n g  and  summer. He r e p l a c e d  f i v e  o f  t h e s e  
f rom h i s  y e a r l i n g  ewe lambs.  
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B e s i d e s  h i s  sale o f  ewes, he s o l d  a l l  b u t  f i v e  o f  h i s  
s u r v i v i n g  lambs ( e x c e p t  f o r  t h r e e  which  he s l a u g h t e r e d ) .  He d i d  
n o t  se l l  a n y  s p e c u l a t i v e  a n i m a l s ,  b u t  k e p t  them t o  s e l l  d u r i n g  
t h e  f o l l o w i n g  y e a r .  T h i s  j u d i c i o u s  sale o f  a n i m a l s  p r e v e n t e d  him 
f rom s u f f e r i n g  a  n e t  d e f i c i t  i n  income d u r i n g  t h e  y e a r .  

H i s  l amb ing ,  a n d  lamb s u r v i v a l  r a t e s ,  were lower  t h a n  
P r o d u c e r s  A o r  B. T h i s  may have r e s u l t e d  f rom h i s  l a t e  e n t r y  
i n t o  a s h e e p  b r e e d i n g  a s s o c i a t i o n  which  s u p p l i e d  a l l  o f  t h e  
p r o d u c e r s  i n  t h e  s t u d y  w i t h  v a c c i n a t i o n s .  Had he v a c c i n a t e d  
a n i m a l s  d u r i n g  t h e  p r e v i o u s  y e a r ,  h i s  lamb s u r v i v a l  r a t e ,  a n d  
u l t i m a t e l y  p r o f i t s ,  may have been  g r e a t e r .  

U n l i k e  P r o d u c e r s  A a n d  B ,  who supp lemen ted  t h e i r  h e r d s  w i t h  
c e r e a l s  a n d / o r  s u g a r  b e e t  p u l p  d u r i n g  t h e  e n t i r e  y e a r ,  P r o d u c e r  C 
p r o v i d e d  t h e s e  o n l y  d u r i n g  t h e  w i n t e r  ( T a b l e  3.48.). Dur ing  t h e  
s p r i n g ,  summer, a n d  f a l l ,  he moved o n t o  two h e c t a r e s  o f  r e n t e d  
p a s t u r e  a n d  c r o p l a n d .  The low r a t e  o f  s u p p l e m e n t a l  f e e d i n g  may 
have a l s o  c o n t r i b u t e d  t o  ewe a n d  lamb l o s s e s .  However, t h i s  low 
l e v e l  o f  s u p p l e m e n t a l  f e e d i n g  was a s i g n i f i c a n t  f a c t o r  i n  
c o n t r o l l i n g  l i v e s t o c k  p r o d u c t i o n  c o s t s .  
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Table  3 . 4 8 .  Forage b a l a n c e  c h a r t .  Type C Producer--Ain Beni 
Ma t h a r  . 

Producer  C grew a l f a l f a  f o r  hay and p a s t u r e  on t h e  two 
h e c t a r e s  of  r e n t e d  l and .  The v a l u e  and q u a n t i t y  of  t h i s  
p r o d u c t i o n  was c a l c u l a t e d  a s  i f  he had h a r v e s t e d  f i v e  c u t t i n g s  o f  
a l f a l f a .  T h i s  p rov ided  a n  i m p o r t a n t  s o u r c e  of  f o r a g e  f o r  h i s  
a n i m a l s  d u r i n g  a l l  s e a s o n s  o f  t h e  y e a r .  He r e n t e d  t h i s  l a n d  a t  a  
c o s t  of  1050 DH p e r  y e a r .  

He had t e n  h e c t a r e s  o f  d r y  c r o p l a n d .  T h i s  was p l a n t e d  i n  
b a r l e y .  However, s i n c e  t h e  c r o p  was poor due t o  t h e  d r o u g h t ,  he 
d i d  n o t  h a r v e s t  i t  b u t  g r a z e d  t h e  he rd  on t h e  u n h a r v e s t e d  c r o p .  
I t  is  l i k e l y  t h a t  t h i s  c r o p  would have gone t o  t h e  he rd  anyway, 
s o  t h i s  d e c i s i o n  was p robab ly  q u i t e  sound. 

Labor c o s t s  wereu a n o t h e r  major a r e a  where Producer  C saved 
a s  compared t o  P roducers  A and B. He prov ided  a l l  o f  t h e  l a b o r  
f o r  h e r d i n g  of  t h e  sheep.  He and h i s  son a l s o  s h e a r e d  t h e  sheep.  
The o n l y  major o u t  o f  p o c k e t  l a b o r  c o s t  was t h e  plowing o f  t h e  
b a r l e y  f i e l d s  which r e q u i r e d  h i r i n g  of  a  t r a c t o r .  During a 
normal y e a r ,  he would h i r e  one o r  two e x t r a  l a b o r e r s  t o  a s s i s t  
w i t h  t h e  b a r l e y  h a r v e s t  depending p r i m a r i l y  on h i s  f a m i l y  t o  make 
up t h e  bulk  o f  t h e  l a b o r  f o r c e .  

O f  t h e  t h r e e  examples d i s c u s s e d ,  Producer  C seems t o  have 
fo l lowed  t h e  most sound s t r a t e g y  i n  t h e  f a c e  o f  t h e  drought .  
However, because  of  h i s  s m a l l  r e s o u r c e  b a s e ,  he d i d  n o t  have t h e  
f l e x i b i l i t y  t h a t  h i s  w e a l t h i e r  c o u n t e r p a r t s  had i n  b u f f e r i n g  t h e  
e f f e c t  o f  t h e  d rough t .  While t h e y  drew upon r e s o u r c e s  t o  
s u b s i d i z e  t h e i r  o p e r a t i o n s  d u r i n g  t h e  d r o u g h t ,  he was f o r c e d  t o  
l i q u i d a t e  a s s e t s .  

Conc lus ions  

From t h e  p r e c e d i n g  d i s c u s s i o n ,  i t  is a p p a r e n t  t h a t  t h e  
a g r i c u l t u r a l  system of  t h e  Beni Mathar is v e r y  marg ina l .  Though 



i t  shows d i v e r s i t y  between c r o p  and  l i v e s t o c k  p r o d u c t i o n  a s  well 
a s  i n t e g r a t i o n  between these two a c t i v i t i e s ,  t h e  r e t u r n s  from 
t h e s e  a c t i v i t i e s  were low. Once a g a i n ,  i t  s h o u l d  be emphas ized  
t h a t  t h e  d a t a  were c o l l e c t e d  d u r i n g  a  p e r i o d  o f  s e v e r e  d r o u g h t  
and  t h e  p o t e n t i a l  r e t u r n s  f rom t h e s e  a c t i v i t i e s  s h o u l d  b e  much 
g r e a t e r  d u r i n g  ' I b e t t e r "  y e a r s .  A t  l e a s t ,  t h i s  was t h e  p e r c e p t i o n  
o f  t h e  p r o d u c e r s  t h e m s e l v e s .  

The re  were major  d i f f e r e n c e s  i n  t h e  p r o d u c t i o n  s y s t e m  o f  
p r o d u c e r s  i n  t h e  t h r e e  c a t e g o r i e s .  The p r imary  d i f f e r e n c e s  were 
d i f f e r e n c e s  i n  s c a l e .  The p r o d u c e r s  w i t h  l a r g e r  se t s  of 
r e s o u r c e s  had more f l e x i b i l i t y  t o  d i v e r s i f y  p r o d u c t i o n  and  t h e  
r e s i l i e n c y  i n  t h e i r  p r o d u c t i o n  sys t em t o  b u f f e r  t h e  s h o c k  of 
f a i l u r e  i n  one o f  t h e i r  s e c t o r s  f rom c a t a s t r o p h e s  s u c h  a s  
d r o u g h t .  

The amount o f  l a n d  owned by a p r o d u c e r  i s  a n  i m p o r t a n t  
d e t e r m i n i n g  f a c t o r  i n  t h i s  f l e x i b i l i t y .  P r i v a t e  l a n d  can  p r o v i d e  
a  p r i v a t e  f o r a g e  r e s e r v e  t o  be u s e d  d u r i n g  d r o u g h t .  I t  a l s o  
i n c r e a s e s  t h e  l e v e l  o f  s e l f - s u f f i c i e n c y  i n  t h e  p r o v i s i o n  o f  
s u p p l e m e n t a l  f e e d  f o r  t h e  h e r d s .  T h i s  c o n c e p t  o f  s e l f -  
s u f f i c i e n c y  and  t h e  o v e r a l l  e f f i c i e n c y  o f  c r o p  p r o d u c t i o n  i s  
b r o u g h t  i n t o  q u e s t i o n  g i v e n  t h e  low y i e l d  f rom c r o p  p r o d u c t i o n  on 
m a r g i n a l  c r o p l a n d .  

P r o d u c e r s  t r i e d  t o  m a i n t a i n  t h e i r  l e v e l s  o f  p r o d u c t i o n  a t  o r  
above  t h e  break-even  p o i n t  d u r i n g  what  t h e y  p e r c e i v e d  a s  a s h o r t  
term p e r i o d  o f  low p r o d u c t i o n .  I t  i s  p o s s i b l e  t h a t  t h e y  a c t e d  i n  
a  s i m i l a r  manner d u r i n g  p e r i o d s  o f  normal  p r e c i p i t a t i o n .  A s  i n  
o t h e r  r e g i o n s  o f  Morocco, t h e  p o s s e s s i o n  o f  l i v e s t o c k  may be a  
way i n  which p r o d u c e r s  a r e  a b l e  t o  h o l d  a s s e t s  i n  a  form t h a t  
min imizes  r i s k .  T h i s  s t r a t e g y  may be q u i t e  sound c o n s i d e r i n g  t h e  
l e v e l s  i n f l a t i o n  common i n  r e c e n t  y e a r s .  

S e v e r a l  major  i s s u e s  may be i d e n t i f i e d  f rom t h e  a n a l y s e s .  
F i r s t ,  l i v e s t o c k  p r o d u c t i o n  i n  t h e  area o p e r a t e s  w i t h  a  l a r g e  
f o r a g e  d e f i c i t  a s  i n d i c a t e d  by t h e  p e r s i s t e n t  u s e  o f  s u p p l e m e n t a l  
f e e d s  t o  meet a n i m a l  n u t r i t i o n a l  r e q u i r e m e n t s .  T h i s  shows up 
c l e a r l y  i n  t h i s  s t u d y  o f  a  d r o u g h t  s i t u a t i o n .  However, t h e  
s i t u a t i o n  p r o b a b l y  e x i s t s  t o  some e x t e n t  d u r i n g  y e a r s  o f  normal  
p r e c i p i t a t i o n  s i n c e  t h e  r a n g e l a n d s  have been  d e g r a d e d  e x t e n s i v e l y  
i n  t h e  a b s e n c e  o f  management. If t h e  l e v e l  o f  p r o d u c t i o n  i s  t o  
be m a i n t a i n e d  i n  t h e  r e g i o n  a n d  r a n g e s  are t o  c o n t i n u e  t o  be 
c o n s i d e r e d  a s  t h e  ma jo r  f o r a g e  s o u r c e  t h a t  can  s u b s t i t u t e  f o r  
h i g h  p r i c e d  feeds a n d  f o r a g e s ,  s t e p s  s h o u l d  be  t a k e n  t o  i n c r e a s e  
r a n g e l a n d  p r o d u c t i v i t y .  A t  t h e  same time, i n t e r v e n t i o n s  can  be 
made t o  i n c r e a s e  c r o p  p r o d u c t i v i t y ,  e i t h e r  t h r o u g h  t h e  u s e  o f  
more e f f i c i e n t  c u l t u r a l  methods o r  t h e  i n t r o d u c t i o n  o f  more 
p r o d u c t i v e  f o r a g e  c r o p s .  

F i n a l l y ,  improved l i v e s t o c k  management t e c h n i q u e s  c a n  be 
i n t r o d u c e d .  T h i s  may i n c l u d e  more t i m e l y  s a l e  o f  c u l l  a n i m a l s ,  
i n c r e a s e d  lamb o f f t a k e  f rom improved n u t r i t i o n  and  v a c c i n a t i o n  
programs and  t h e  i n t r o d u c t i o n  o f  p rograms t o  improve t h e  
management of f o r a g e  r e s o u c e s .  

The c o n t i n u i n g  need  f o r  i n v o l v e m e n t  o f  e x t e n s i o n  and  r a n g e  
s p e c i a l i s t s  is  c l e a r .  F u r t h e r ,  e x p e r i e n c e ' g a i n e d  t h r o u g h  t h e  
Range Management Improvement P r o j e c t  i n d i c a t e  t h a t  se t s  o f  small 
i n t e r v e n t i o n s  c o u l d  l e a d  t o  s i g n i f i c a n t  improvements  i n  t h e  l e v e l  
o f  p r o d u c t i o n .  Such i n t e r v e n t i o n s  c a n  be d e s i g n e d  f o r  t h e  
v a r i o u s  g r o u p s  of p r o d u c e r s ,  t h u s  r e a c h i n g  t h e  m a j o r i t y  o f  t h e  
p o p u l a t i o n  a n d  a f f e c t i n g  t h e  m a j o r i t y  o f  t h e  l o c a l  r e s o u r c e  b a s e .  



ASSESSMENT OF PRODUCER PERCEPTIONS OF CURRENT PRODUCTION SYSTEMS 

Crop and l i v e s t o c k  p r o d u c t i o n  a c t i v i t i e s  a r e  l a r g e l y  s i m i l a r  
among p roducers .  D i f f e r e n c e s  i n  behav io r  a r e  o f t e n  a  
m a n i f e s t a t i o n  of  a  p roducer  who views h i s  he rd  a s  a  b u s i n e s s  
v e n t u r e  r a t h e r  t h a n  s imply  t r a d i t i o n a l  forms of  l i v e l i h o o d  o r  of 
ho ld ing  wea l th .  Poorer  p roducers  l i v i n g  on t h e  edge  a r e  
g e n e r a l l y  n o t  r i s k  t a k e r s  a l t h o u g h  r e s o u r c e  c o n s t r a i n t s  may 
r e s u l t  i n  r e l a t i v e l y  h i g h  l e v e l s  of  i n h e r e n t  r i s k  i n  an imal  and 
c r o p  p r o d u c t i o n  a l t e r n a t i v e s  a v a i l a b l e  t o  them. 

Crop and he rd  p r o d u c t i o n  a c t i v i t i e s  a r e  i n t e r t w i n e d .  Much 
of t h e  a g r i c u l t u r a l  a c t i v i t y  i s  d i r e c t e d  toward f o r a g e  and f e e d  
p r o d u c t i o n ,  such  a s  growing b a r l e y ,  o a t s  and a l f a l f a .  Wheat 
p r o v i d e s  f o r a g e  i n  t h e  form o f  s t r a w .  Animals i n  t u r n ,  p r o v i d e  
manure f o r  f e r t i l i z e r .  The two main c r o p s ,  b a r l e y  and wheat ,  a r e  
p l a n t e d  i n  October  o r  e a r l y  November. Harves t  time i s  u s u a l l y  i n  
May o r  June.  P roducers  i n  t h e  Middle A t l a s  o f t e n  p l a n t  c o r n ,  
beans  and p o t a t o e s  which a r e  then  h a r v e s t e d  i n  October .  Type B 
and C p r o d u c e r s  do n o t  s e l l  much of  t h e i r  h a r v e s t .  R a t h e r ,  t h e  
wheat i s  used f o r  human consumption and  s e e d  f o r  t h e  n e x t  c r o p  
whi le  t h e  b a r l e y  i s  f e d  t o  t h e  an imals .  Type A p r o d u c e r s  a r e  t h e  
ones  who a r e  b e t t e r  a b l e  t o  g e t  i n t o  l u c r a t i v e  c a s h  c r o p s  s u c h  a s  
c h e r r i e s ,  p e a r s  and a p p l e s  i n  t h e  c o l d e r  r e g i o n s ,  and o r a n g e s ,  
o l i v e s ,  c o t t o n  and s u g a r  b e e t s  i n  t h e  warmer a r e a s .  

The A i t  Rbaa P e r i m e t e r  i s  used a t  a n  e n t i r e l y  d i f f e r e n t  time 
o f  y e a r  than  t h e  E l  F a i j a  and T imahdi te  Perimeters. A i t  Rbaa was 
t r a d i t i o n a l l y  a  w i n t e r  g r a z i n g  a r e a ,  and is  used from October  
u n t i l  May, d u r i n g  t h e  time t h a t  t h e  c e r e a l  c r o p s  a r e  i n  t h e  
f i e l d .  Timahdi te  and E l  F a i j a  a r e  bo th  used on a  c o n t i n u o u s  
b a s i s  i f  weather  p e r m i t s .  H i s t o r i c a l l y ,  t h e  E l  F a i  j a  P e r i m e t e r  
was a  f a l l  and w i n t e r  range .  During t h e  times when a n i m a l s  a r e  
n o t  on t h e s e  p e r i m e t e r s ,  t h e y  a r e  g e n e r a l l y  k e p t  f a i r l y  c l o s e  t o  
home and f e d  supplements .  I n  t h e  p a s t ,  r e c i p r o c a l  a r rangements  
e x i s t e d  between t r i b e s  f o r  t h e  u s e  o f  summer and w i n t e r  r anges .  
Now, most o f  t h e s e  a r rangements  have broken down and t h e  s e a s o n a l  
l a c k  of  f o r a g e  i s  compensated f o r  w i t h  supplements .  The 
supplements  most commonly f e d  i n  E l  F a i j a  and Timahdi te  a r e  
b a r l e y ,  s t r a w ,  c o r n  and  a l f a l f a .  A i t  Rbaa p r o d u c e r s  a l s o  f e e d  
b a r l e y  and s t r a w ,  b u t  a r e  more l i k e l y  t o  f e e d  b ran  and s u g a r  b e e t  
p u l p  t h a n  corn  and a l f a l f a .  Herds i n  a l l  a r e a s  g r a z e  t h e  g r a i n  
s t u b b l e  a f t e r  h a r v e s t .  

There a r e  two l i v e s t o c k  management s t r a t e g i e s  e v i d e n t  i n  t h e  
a r e a s  s t u d i e d .  Most Type B and C p r o d u c e r s  p r a c t i c e  s u b s i s t e n c e  
p r o d u c t i o n  i n  a  f a i r l y  t r a d i t i o n a l  manner. S u r p l u s  c a p i t a l  i s  
i n v e s t e d  i n  l i v e s t o c k ,  which a r e  then  s o l d  t o  meet cash-f low 
needs .  During t h e  d r o u g h t  y e a r s ,  sheep  were o f t e n  s o l d  i n  o r d e r  
t o  purchase  supp lementa l  f e e d  f o r  t h e  remaining l i v e s t o c k .  "The 
sheep  e a t  e a c h  o t h e r , "  was a  s e n t i m e n t  o f t e n  e x p r e s s e d  i n  a r e a  
souks .  

Though t h e  lamb s a l e s  show s e a s o n a l  i n c r e a s e s ,  which 
i n d i c a t e  t h a t  t h e  lamb c r o p  t e n d s  t o  be s o l d  d u r i n g  d i s t i n c t  
p e r i o d s ,  most lambs a r e  k e p t  f o r  a s  long  a s  p o s s i b l e  i n  o r d e r  t o  
g a i n  h i g h e r  p r i c e s  and t o  meet p e r i o d i c  c a s h  needs .  Three  
f a c t o r s  may a c c o u n t  f o r  t h e  i n c r e a s e d  s a l e s  o f  o l d  ewes and 
October  lambs i n  May and June:  h a r v e s t  c o s t s ,  repayment o f  
a g r i c u l t u r a l  c r e d i t  l o a n s ,  and a  d e s i r e  t o  s e l l  lambs b e f o r e  
summer when t h e  f o r a g e  supp ly  d e c r e a s e s .  W e a l t h i e r  p r o d u c e r s  



c l a i m  t h a t  t h e y  n e v e r  s e l l  lambs i n  mid-summer o r  e a r l y  f a l l .  
However, t h e y  w i l l  h o l d  them f o r  s a l e  j u s t  p r i o r  t o  Aid E l  Keb i r  
when i t  o c c u r s  d u r i n g  these s e a s o n s .  These  same p r o d u c e r s  f a t t e n  
lambs marked f o r  s a l e  w i t h  b a r l e y  o r  a l f a l f a .  

Most lamb a n d  young s h e e p  p u r c h a s e s  made by t h e  f a m i l i e s  a r e  
t o  r e p l a c e  t h o s e  t h a t  have d i e d  ( o t h e r  t h a n  t h o s e  lambs which  d i e  
j u s t  a f t e r  b i r t h ) .  Two Type A p r o d u c e r s  i n  E l  F a i j a  s o l d  some 
young rams i n  t h e  p r e c e d i n g  J u n e  and  r e p l a c e d  them w i t h  T i m h a d i t e  
b r e e d i n g  s t o c k  t o  improve t h e i r  h e r d s .  G o a t s  owned by Type A 
p r o d u c e r s  do n o t  seem t o  be b u s i n e s s  i n v e s t m e n t s  i n  and  o f  
t h e m s e l v e s .  R a t h e r ,  g o a t s  a r e  p u r c h a s e d  f o r  s l a u g h t e r  t o  a v o i d  
s l a u g h t e r i n g  male lambs. Some p o o r e r  p r o d u c e r s  s e l l  v e r y  young 
lambs i n  J a n u a r y  r a t h e r  t h a n  o l d  ewes a n d  s u p p o r t  t h i s  d e c i s i o n  
by s a y i n g  t h e  ewes, u n l i k e  lambs ,  may lamb a g a i n  i n  e a r l y  s p r i n g .  
However, t h e y  t h e n  a d m i t  t h a t  due t o  i n a d e q u a t e  f e e d ,  t h e s e  lambs 
a r e  f r e q u e n t l y  bo rn  weak a n d  d i e ,  a n d  t h e  ewes o f t e n  have l i t t l e  
o r  no m i l k .  T h i s  a c t i o n  i s  one m a n i f e s t a t i o n  o f  r i s k  a v o i d a n c e  
b e h a v i o r  o f  p r o d u c e r s  who have l i t t l e ,  i f  a n y t h i n g ,  t o  f a l l  back 
on i n  times o f  economic need  e x c e p t  t h e  h e r d  a n d  i t s  p o t e n t i a l  
f o r  g rowth .  

R e s e a r c h e r s  have n o t i c e d  t h a t  a  g rowing  number o f  p r o d u c e r s  
a r e  becoming i n v o l v e d  i n  l i v e s t o c k  s p e c u l a t i o n .  A p r o d u c e r  w i t h  
enough c a p i t a l  w i l l  o f t e n  p u r c h a s e  a  number o f  young lambs ,  
f a t t e n  them on s u p p l e m e n t s  a n d  s e l l  them f o r  a  p r o f i t .  Even 
p o o r e r  p r o d u c e r s  w i l l  t r y  s p e c u l a t i o n  o f  t h i s  s o r t ,  a l b e i t  on a  
s m a l l e r  s c a l e .  I t  is  a  good way t o  make some e x t r a  money a s  l o n g  
a s  t h e  p r o f i t  on t h e  sa le  e x c e e d s  t h e  c o s t  o f  f e e d i n g  t h e  a n i m a l s  
and  a s  l o n g  a s  one h a s  t h e  n e c e s s a r y  c a s h  t o  p u r c h a s e  b o t h  t h e  
a n i m a l s  a n d  t h e  f e e d .  

Type A p r o d u c e r s  a t  E l  F a i j a  s e l l  s p e c u l a t i v e  rams i n  
J a n u a r y  and  F e b r u a r y  f o r  two r e a s o n s .  P r i c e s  a r e  q u i t e  h i g h  a t  
t h a t  time a n d  sale  o f  t h e  y e a r l i n g s  w i l l  c o n s e r v e  s u p p l e m e n t a l  
f e e d  r e s o u r c e s ,  t h e  c o s t  o f  which ,  would p r o b a b l y  n o t  be o f f s e t  
by a n i m a l  s a l e s  a t  a  f u t u r e  d a t e .  These  w e a l t h i e r  p r o d u c e r s  a l s o  
wa tch  t h e  m a r k e t s  a n d ,  w i t h  t h e i r  a b i l i t y  t o  r e n t  t r u c k s ,  o f t e n  
s e n d  lambs t o  d i s t a n t  s o u k s  t o  o b t a i n  h i g h e r  p r i c e s .  

These  s a l e s  p a t t e r n s  seem t o  i n d i c a t e  t h a t  t h e  w e a l t h i e r  
p r o d u c e r s  a r e  more i n t e g r a t e d  i n t o  t h e  marke t .  S i n c e  t h e y  have 
t h e  r e s o u r c e s  t o  m a i n t a i n  t h e i r  h e r d s ,  p a r t i c u l a r l y  t h e  l ambs ,  
d u r i n g  p e r i o d s  o f  low f o r a g e  a v a i l a b i l i t y  'and t o  f a t t e n  them 
b e f o r e  sa le ,  t h e y  c a n  wait u n t i l  t he  p r i c e s  are  h i g h e r  and  
r e c e i v e  h i g h e r  l e v e l s  o f  income from s h e e p  s o l d .  On t h e  o t h e r  
hand,  s m a l l e r  p r o d u c e r s  u s e  t h e  h e r d  a s  a  l i q u i d  a s s e t  whereby 
e x p e n s e s  may be  met w i t h  t h e  s a l e  o f  a  few head o f  s h e e p  a s  t h e  
need  a r i ses .  Behav io r  similar t o  t h a t  o f  t h e  s m a l l e r  h e r d  owners  
i s  s e e n  i n  t h e  l a r g e r  herdowners  a s  well .  The main d i f f e r e n c e  i s  
t h a t  t h e  w e a l t h i e r  he rd  owner may be a b l e  t o  make b e t t e r  u s e  o f  
t h e  marke t .  

The p r o d u c t i o n  u n i t  income s t a t e m e n t s  were shown t o  two 
p r o d u c e r s  i n  E l  F a i j a ,  one Type A ,  and  one Type B.  The Type A 
p r o d u c e r  a g r e e d  w i t h  a l m o s t  a l l  o f  i t  a n d  d i d  n o t  e x p r e s s  much 
s u r p r i s e  a t  what was done.  The Type B p r o d u c e r ,  on t h e  o t h e r  
hand,  d i d  n o t  a g r e e  w i t h  h i s  e x p e n s e s  o r  r e t u r n s  a t  a l l ,  
i n s i s t i n g  t h a t  he a n d  h i s  f a m i l y  were r e a l l y  f a r  worse o f f  t h a n  
t h e y  had been  p o r t r a y e d .  Where t h e  d i s c r e p a n c i e s  l a y ,  he  c o u l d  
n o t  c l e a r l y  s a y .  The Type A p r o d u c e r  i s  one who a p p e a r e d  t o  be 



i n t e r e s t e d  and  c o o p e r a t i v e .  He was d o i n g  a t  l e a s t  a s  well a s  h i s  
e s t i m a t e d  r e t u r n s  s u g g e s t e d  a n d  had no  a rgumen t  w i t h  t h e  
c o n c l u s i o n s .  Most Type B and  C p r o d u c e r s  e x p r e s s e d  t h e i r  b e l i e f  
t h a t  though c r o p  and  l i v e s t o c k  p r o d u c t i o n  have g e n e r a l l y  improved 
d u r i n g  t h e  p a s t  y e a r ,  t h e y  t h e m s e l v e s  were n o t  v e r y  s u c c e s s f u l .  
T h i s  a t t i t u d e  may s i m p l y  be a  d i s i n c l i n a t i o n  t o  l e t  a n y  p e r s o n  
o u t s i d e  o f  t h e  f a m i l y  know whe the r  o r  n o t  t h e y  had a  s u c c e s s f u l  
y e a r .  On t h e  o t h e r  hand ,  t h e  Type B p r o d u c e r  i n  q u e s t i o n  may n o t  
have been  r e p o r t i n g  h i s  income a c c u r a t e l y ,  and  a t  t h e  p o i n t  i n  
time i n  which he was a s k e d ,  may have f o r g o t t e n  what  i n f o r m a t i o n  
he had p r e v i o u s l y  p r o v i d e d .  



ASSESSMENT OF PRODUCER EXPECTATIONS 

Most p r o d u c e r s  i n  t h i s  s t u d y  ( a n d  o t h e r s  who o f t e n  
p a r t i c i p a t e d  i n  d i s c u s s i o n s )  seem aware  o f  t h e  a d v e r s e  e f f e c t s  o f  
heavy g r a z i n g  on r a n g e  which h a s  s u f f e r e d  f rom d r o u g h t .  However, 
t h e y  o f f e r  no s o l u t i o n ,  e x c e p t  t o  hope f o r  r a i n .  

P r o d u c e r s  and  t h e i r  w ives  o f t e n  t a l k  n o s t a l g i c a l l y  o f  t h e  
p a s t ,  o f  a  p e r i o d  some twen ty  y e a r s  a g o  when c r o p  y i e l d s  were 
h i g h ,  f o r a g e  was a b u n d a n t ,  most  ewes lambed, and  when lambs 
t h r i v e d  and  were s o l d  a t  h i g h  p r i c e s .  Accord ing  t o  them, t h e  
s i t u a t i o n  began t o  worsen e i g h t  t o  t e n  y e a r s  a g o .  A l l  p r o d u c e r s  
i n t e r v i e w e d  seemed p o s i t i v e  t h a t  t h e  d r o u g h t  was p a s s i n g  a n d  t h a t  
b o t h  l i v e s t o c k  a n d  c r o p  p r o d u c t i o n  would improve.  M o r t a l i t y  of 
lambs i n  t h e  l a s t  w i n t e r  o f  t h e  s t u d y  d e c r e a s e d  f rom t h e  f i r s t  
y e a r .  Some p r o d u c e r s  had 60% t o  80% o f  t h e i r  ewes l ambing ,  which 
t h e y  p r o u d l y  a d m i t t e d  was a n  improvement o v e r  r e c e n t  y e a r s .  

R e s e a r c h e r s  were r e p e a t e d l y  t o l d  t h a t  s h e e p  and  g o a t  
p r o d u c t i o n  would improve w i t h  b e t t e r  s u p p l e m e n t a l  f e e d .  P o o r e r  
p r o d u c e r s  who were s u p p l e m e n t i n g  lambs i n  F e b r u a r y  w i t h  h a r v e s t e d  
a l f a - g r a s s  a n d  small amounts  o f  b a r l e y ,  l i s t e d  a l l  t h e  
i n g r e d i e n t s  o f  a  d i e t  which would produce  h e a l t h y  lambs: b a r l e y ,  
c o r n ,  s t r a w ,  a l f a l f a ,  b r a n ;  a n d  c o n c l u d e d  by s a y i n g  t h a t  t h e y  
c a n n o t  a f f o r d  t o  buy t h e s e  f e e d s .  I n  F e b r u a r y ,  a  Type A p r o d u c e r  
p u r c h a s e d  two t o n s  o f  a  commerc ia l  f e e d  which was c h e a p e r  t h a n  
t h e  c u r r e n t  p r i c e  o f  b a r l e y .  He c l a i m e d  t h a t  h i s  s h e e p  a n d  cows 
were t h r i v i n g  on  i t  a n d  t h a t  i t  had c o n t r i b u t e d  t o  i n c r e a s e d  m i l k  
p r o d u c t i o n .  O t h e r  p r o d u c e r s  t o o k  n o t i c e  of  t h i s  p r o d u c e r ' s  
a c t i o n s ,  b e c a u s e  h i s  h e r d  is  h e a l t h y  a n d  t h e  ewes produce  s t r o n g  
lambs,  and  were v e r y  i n t e r e s t e d  i n  t h e  name a n d  p r i c e  o f  t h i s  
f e e d .  I n  Ain Beni  Ma tha r ,  p r o d u c e r s  were s k e p t i c a l  o f  commerc ia l  
f e e d s ,  s a y i n g  t h e y  d i d  n o t  a d e q u a t e l y  meet t h e  s h e e p ' s  
n u t r i t i o n a l  n e e d s .  S a l e s  were low. A l o c a l  f e e d  p l a n t  went  o u t  
o f  b u s i n e s s  a n d  a n o t h e r  d i d  n o t  se l l  much l o c a l l y .  

P u b l i c  a g e n c i e s  have been  i n v o l v e d  i n  a s s i s t i n g  f a r m e r s  and  
l i v e s t o c k  p r o d u c e r s  f o r  many y e a r s .  T h i s  a s s i s t a n c e  h a s  t a k e n  
t h e  form of s u b s i d i e s  f o r  a g r i c u l t u r a l  p r o d u c t s  and  s u p p l e m e n t a l  
f e e d s  f o r  a n i m a l s .  Government p r o j e c t s  have b u i l t  f o r a g e  s t o r a g e  
b u i l d i n g s ,  a n i m a l  s h e l t e r s ,  w a t e r  p o i n t s ,  a n d  w a t e r  c o l l e c t i o n  
d e v i c e s .  They have a l s o  e x c l u d e d  l a n d  from u s e  and  improved 
r a n g e l a n d s .  Many, i f  n o t  mos t ,  o f  t h e s e  permanent  improvements  
have been s e v e r l y  v a n d a l i z e d  p e r h a p s  due t o  a  l a c k  o f  i n v o l v e m e n t  
by l o c a l  p e o p l e .  

P r o d u c e r s  e x p e c t  government  a s s i s t a n c e  t o  c o n t i n u e  a n d  may 
be w i l l i n g  t o  make g roup  commitments e n s u r i n g  t h e i r  i n v o l v e m e n t .  
P r o d u c e r s  i n  t h e  Oujda a r e a  have been  l o b b y i n g  f o r  h e l p  i n  t h e  
d e l i m i t a t i o n  o f  r a n g e s  t o  be improved and  i n  t h e  f o r m a t i o n  of  
g r a z i n g  c o o p e r a t i v e s .  

P r o d u c e r s  e x p e c t a t i o n s  o f  t h e  s u c c e s s  o f  governmenta  1 
a s s i s t a n c e  may be v a r i e d ,  however.  So f a r ,  few o f  t h e s e  p r o j e c t s  
a r e  viewed a s  s u c c e s s e s .  



ASSESSMENT OF PRODUCER PERCEPTIONS OF NEEDS, LIMITATIONS, ISSUES 
AND OPPORTUNITIES 

Producers  a r e  unanimous i n  blaming low l e v e l s  of  p r o d u c t i o n  
on t h e  r e c e n t  d rough t .  On t h e  s u r v e y  performed i n  Timahdi te  i n  
A p r i l  1985, when asked  what was n e c e s s a r y  f o r  a s u i t a b l e  l e v e l  of 
p r o d u c t i o n ,  t h e  answer i n v a r i a b l y  was r a i n .  F i n a l l y ,  t h e  d r o u g h t  
seems t o  have broken and we may pe rhaps  beg in  t o  have a b e t t e r  
view of t h e  o t h e r  f a c t o r s  which l i m i t  p r o d u c t i o n .  C e r t a i n l y  a n  
a d e q u a t e  amount o f  m o i s t u r e  would r e l i e v e  t h e  pr imary  c o n s t r a i n t  
t o  p r o d u c t i o n .  However, i t  must be remembered t h a t  Morocco i s  a  
c o u n t r y  w i t h  a s e m i a r i d  c l i m a t e ,  which means it  i s  and has  been 
s u b j e c t  t o  f r e q u e n t  d rough t .  People  have s h o r t  memories and t e n d  
t o  e q u a t e  t h e  good y e a r s  of  abundant  r a i n f a l l  w i t h  a  normal y e a r .  
E f f e c t i v e  p l a n n i n g  f o r  improved l i v e s t o c k  p r o d u c t i o n  i n  a r i d  and 
s e m i a r i d  r e g i o n s  r e q u i r e s  p l a n n i n g  f o r  y e a r s  of  i n a d e q u a t e  
r a i n f a l l .  

The second most common response  t o  what is c a u s i n g  t h e  range  
d e g r a d a t i o n  is t h a t  t h e r e  a r e  t o o  many sheep.  P roducers  are well 
aware t h a t  t h e  r a n g e s  a r e  overs tocked .  The problem i s  t h a t  t h e y  
do n o t  s e e  any  r e a l  a l t e r n a t i v e  t o  g r a z i n g  on t h e s e  ranges .  E l  
F a i j a  p roducers  s a y  t h a t  even i f  t h e y  had t h e  wherewi thal  t o  move 
t h e i r  sheep t o  "g reener  p a s t u r e N ,  someone e l s e  would j u s t  take 
t h e i r  p l a c e  on t h e  range .  Timahdi te  p r o d u c e r s  su rveyed  i n  1985 
a g r e e d  t h a t  an imal  numbers on t h e  p e r i m e t e r  shou ld  be reduced.  
However, e a c h  group was adamant t h a t  i t  was t h e  sheep  o f  
o u t s i d e r s  t h a t  were c a u s i n g  t h e  problem, and t h a t  i f  e n t r y  r u l e s  
cou ld  be e n f o r c e d ,  l e g i t i m a t e  r i g h t s - u s e r s  would have p l e n t y  o f  
room. The t r u t h  of  such  a s t a t e m e n t  i s  d i f f i c u l t  t o  a s s e s s .  The 
p o i n t  is t h a t ,  q u i t e  n a t u r a l l y ,  no one saw a n y  b e n e f i t  i n  
r educ ing  t h e i r  o m  herd .  S t u d i e s  i n  Ain Beni Mathar d u r i n g  t h e  
d rough t  found e s s e n t i a l l y  t h e  same s i t u a t i o n  and p e r c e p t i o n s .  

Among t h e  f o u r  a r e a s  s t u d i e d ,  t h e  A i t  Rbaa P e r i m e t e r  s u f f e r s  
t h e  most from t h i s  problem. The su rvey  done i n  1984 found more 
than  70,000 a n i m a l s  on a n  area o f  a p p r o x i m a t e l y  10 ,000 ha. Even 
worse,  t h i s  su rvey  was conducted  i n  la te  s p r i n g  a f t e r  l a r g e  
numbers o f  a n i m a l s  had been removed from t h e  p e r i m e t e r .  The 
su rvey  found t h a t  one t r i b e ,  t h e  Ouled S a i d  e l  Oued, were t h e  
h e a v i e s t  u s e r s  o f  t h e  A i t  Rbaa P e r i m e t e r  a t  t h e  time of  t h e  
s u r v e y ,  h e r d i n g  71% of  t h e  sheep.  However, they  found o n l y  224 
households  from t h i s  t r i b e  on t h e  p e r i m e t e r .  S i n c e  t h e  t r i b a l  
p o p u l a t i o n  was 21,174 a c c o r d i n g  t o  t h e  1982 c e n s u s ,  it is  e v i d e n t  
t h a t  p e r i m e t e r  u s e r s  comprise  o n l y  a  s m a l l  p a r t  o f  t h e  t r i b e .  

The dam a t  Bin  e l  Ouidane i n  t h e  mountains above Beni Mellal 
has  p layed  a major r o l e  i n  t h e  expans ion  o f  modern a g r i c u l t u r e  i n  
t h e  r e g i o n .  T h i s ,  i n  t u r n ,  has  caused expansion of  t h e  human 
p o p u l a t i o n .  Only t h i r t y  y e a r s  a g o ,  t h e r e  were o n l y  100,000 
people  i n  t h e  p r o v i n c e  of  Beni M e l l a l .  Now t h e  p o p u l a t i o n  is  
n e a r i n g  700,000.  P o p u l a t i o n  p r e s s u r e  i s  t u r n i n g  t h e  a r e a  i n t o  
one o f  i n t e n s i v e  i r r i g a t e d  a g r i c u l t u r e ,  u s i n g  modern fa rming  
methods and p roduc ing  c a s h  c r o p s  such  as  s u g a r  bee t s ,  c o t t o n ,  
o r a n g e s ,  o l i v e s ,  and v a r i o u s  k i n d s  o f  v e g e t a b l e s .  T r a d i t i o n a l  
p a s t o r a l  l i f e  is  l o s i n g  o u t .  Evidence f o r  t h i s  can  be s e e n  i n  
t h e  number o f  h e r d e r s  who do n o t  own t h e  a n i m a l s  they  herd .  
S e v e n t y - t h r e e  p e r c e n t  o f  t h e  a n i m a l s  u s i n g  A i t  Rbaa P e r i m e t e r  a r e  



owned by l1absenteel1  owners  and  h e r d e d  by  p r o d u c e r s  w i t h  g r a z i n g  
r i g h t s .  The t h r e e  a b s e n t e e  o w n e r / p r o d u c e r s  o f  t h i s  t y p e  (Type A )  
i n  t h e  s o c i o l o g i c a l  s t u d y  a l s o  happen t o  have g r a z i n g  r i g h t s  t o  
t h e  p e r i m e t e r ,  b u t  t h a t  is n o t  a l w a y s  t h e  c a s e .  I n  f a c t ,  a  
c o n f l i c t  which b roke  o u t  i n  1979 a n d  r e s u l t e d  i n  t e n t  b u r n i n g s  
and  mass ive  p r o p e r t y  d e s t r u c t i o n  was c a u s e d  by n o n - r i g h t s - u s e r s  
h a v i n g  t h e i r  s h e e p  h e r d e d  on t h e  p e r i m e t e r  by p e o p l e  who d i d  h o l d  
r i g h t s .  However, c o n s i d e r i n g  t h a t  t h e  p o p u l a t i o n  o f  t h e  f o u r  
r i g h t s - h o l d i n g  t r i b e s  i s  6 5 , 4 0 4  (1982  c e n s u s ) ,  t h e r e  a r e  enough 
p e o p l e  h o l d i n g  r i g h t s  t o  keep  t h e  p e r i m e t e r  o v e r s t o c k e d .  

Though t h e  communal g r a z i n g  l a n d s  a re  s t i l l  i n  e x i s t a n c e  
t h r o u g h o u t  Morocco, t h e  management sys t em which t r a d i t i o n a l l y  
gove rned  t h e i r  u s e  is  n o t .  The j e m a l a ,  o r  t r i b a l  c o u n c i l ,  which 
used  t o  make d e c i s i o n s  a b o u t  when c e r t a i n  a r e a s  c o u l d  be g r a z e d  
and  which had t h e  power t o  p e n a l i z e  t r e s p a s s e r s  h a s  l o s t  
a u t h o r i t y .  A s  t h e s e  t r a d i t i o n a l  i n s t i t u t i o n s  have weakened,  
herdsmen have begun t o  p e r c e i v e  o p t i o n s  t o  b e i n g  bound by t h e i r  
a u t h o r i t y .  The e f f e c t i v e n e s s  o f  a w e l l - o r g a n i z e d  j e m a l a  i s  
d e m o n s t r a t e d  i n  Ain Beni  Mathar  where  two t r i b e s  have been  q u i t e  
s u c c e s s f u l  a t  imp lemen t ing  r a n g e  management i n  t h e i r  a rea ,  
a r t i c u l a t i n g  n e e d s ,  a n d  g a r n e r i n g  gove rnmen ta l  a s s i s t a n c e .  
C o l l e c t i v e  a c t i o n  c a n  o n l y  be e f f e c t i v e  when e v e r y o n e  a b i d e s  by 
t h e  d e c i s i o n s .  A s  soon  a s  one  p e r s o n  s u c c e s s f u l l y  b r e a k s  t h e  
r u l e s  t o  b e t t e r  s e r v e  h i s  own i n t e r e s t s ,  t h e  s y s t e m  c e a s e s  t o  
f u n c t i o n .  The s t a t e  h a s  a t t e m p t e d  t o  t a k e  o v e r  t h i s  r o l e  b u t  h a s  
found  i t  d i f f i c u l t .  

A i t  Rbaa,  a g a i n ,  s u f f e r s  more t h a n  t h e  o t h e r  a r e a s  i n  t h i s  
r e s p e c t  b e c a u s e  o f  t h e  d i v e r s i t y  o f  t h e  u s e r  p o p u l a t i o n .  Not 
o n l y  do  t h e s e  p o p u l a t i o n s  n o t  have t r a d i t i o n a l  t i e s ,  t h e y  a r e  
p r e s e n t l y  a d m i n i s t e r e d  by t h r e e  d i f f e r e n t  c a i d s ,  u n d e r  two 
s e p a r a t e  s u p e r c a i d s .  To s a y  t h a t  c o n s e n s u s  i s  d i f f i c u l t  would be  
a n  u n d e r s t a t e m e n t .  

S imple  a c c e s s  t o  r e s o u r c e s  limits p r o d u c t i o n  among small 
p r o d u c e r s .  P r o p e r t y  is ,  a s  e v e r y w h e r e ,  u n e q u a l l y  d i s t r i b u t e d .  
Among t h e  A i t  Ben Yacoub i n  T i m a h d i t e ,  i t  was n o t i c e d  t h a t  t h e  
a l t e r n a t i v e  o f  p r o v i d i n g  e v e r y  p r o d u c e r  e q u a l  a c c e s s  t o  a l l  o f  
t h e  f r a c t i o n ' s  r a n g e s  a n d  managing i t  a l l  a s  a  common u n i t  was 
e n d o r s e d  by t h o s e  g r o u p s  whose g r a z i n g  r e s o u r c e s  were l i m i t e d ,  
b u t  opposed  by t h o s e  who had t r a d i t i o n a l l y  g r a z e d  t h e  b e s t  l a n d s .  
Those p r o d u c e r s ,  n o t  s u p r i s i n g l y ,  were much more a p t  t o  want  t o  
r e t a i n  t h e  s t a t u s  quo .  

A t  a l l  p e r i m e t e r s ,  t h e  m a j o r i t y  o f  t h e  s h e e p  a re  owned by 
o n l y  a  few w e a l t h y  i n d i v i d u a l s  who a r e  a b l e  t o  m a n i p u l a t e  
r e s o u r c e s  a n d  m a r k e t s  t o  g r e a t  a d v a n t a g e .  T h i s  makes i t  
i n c r e a s i n g l y  d i f f i c u l t  f o r  t h e  s u b s i s t e n c e  l e v e l  p r o d u c e r  t o  
c o n t i n u e .  C e r t a i n  p r o d u c e r s  i n  E l  F a i j a  have e x p r e s s e d  t h e  
b e l i e f  t h a t  b i a s e s  e x i s t  which f a v o r  w e a l t h y  p r o d u c e r s  i n  t h e  
a l l o c a t i o n  o f  water r i g h t s  a n d  t h e  s a l e  o f  l a n d .  T h i s  i s  a 
p o l i t i c a l  i s s u e ,  which c a n n o t  be d i r e c t l y  a d d r e s s e d  by r a n g e  
management. However, t h e  r e a l i t i e s  o f  r e s o u r c e  d i s t r i b u t i o n  a r e  
o f  u t m o s t  i m p o r t a n c e  i n  f o r m u l a t i n g  government  p o l i c y  and  i n  
i d e n t i f y i n g  t a r g e t  a u d i e n c e s  f o r  e x t e n s i o n .  The GOM mus t  f i r s t  
d e c i d e  which p e o p l e  i t  p l a n s  t o  t r y  t o  h e l p  by a d o p t i n g  a n  a g e n c y  
g o v e r n i n g  s t r a t e g y  b e f o r e  a n  e f f e c t i v e  program c a n  be d e s i g n e d  
and  implemented .  
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The e s s e n t i a l  a s p e c t  o f  s o c i a l  s c i e n c e ,  r e g a r d i n g  r a n g e  
management, i s  t h e  a b i l i t y  t o  a s c e r t a i n  a n d  assess c u l t u r a l  
f a c t o r s  which  b e a r  on a n i m a l  p r o d u c t i o n  a n d  would i n f l u e n c e  t h e  
s u c c e s s  o f  a p o t e n t i a l  i n n o v a t i o n .  

The P r o j e c t  h a s  made recommendat ions  i n  t h e  areas o f  l a n d  
t r e a t m e n t s ,  g r a z i n g  management, a n i m a l  h e a l t h ,  g o a t  p r o d u c t i o n ,  
lamb m a r k e t i n g ,  c o n t r o l l e d  b r e e d i n g ,  and  a n i m a l  s e l e c t i o n  f o r  
meat  a n d  wool p r o d u c t i o n .  

E x p e r i m e n t s  w i t h  l a n d  t r e a t m e n t s  a n d  s e e d i n g s  were among t h e  
f i r s t  o f  t h e  p r o j e c t  a c t i v i t i e s .  T h e r e  is now some i n f o r m a t i o n  
a v a i l a b l e  a b o u t  what  k i n d s  o f  t r e a t m e n t s  are  most  e f f e c t i v e  a n d  
which  k i n d s  of p l a n t s  a r e  b e s t  a d a p t e d .  Whi le  p r o d u c e r s  do  n o t  
have  a n y  p rob lems  w i t h  improv ing  r a n g e l a n d s ,  t h e y  a r e  
u n d e r s t a n d a b l y  n o t  v e r y  e x c i t e d  a b o u t  t u r n i n g  o v e r  l a r g e  areas o f  
t he i r  a l r e a d y  d w i n d l i n g  l a n d s  f o r  p r o t e c t i o n ,  e x p e r i m e n t s ,  a n d  
u n u s a b l e  p l a n t a t i o n s .  I n  most  cases, t h e y  have  y e t  t o  r e a p  a n y  
b e n e f i t  f rom t h e s e  e x p e r i m e n t s .  A b e t t e r  u n d e r s t a n d i n g  o f  t h e  
g o a l s  o f  t h e s e  e x p e r i m e n t s  c o u l d  be i n s t i l l e d  i n  p r o d u c e r s .  For  
example ,  a clear u n d e r s t a n d i n g  of t h e  g o a l s  o f  a d a p t a b i l i t y  
t r i a l s  a n d  e x p e r i m e n t a t i o n  a t  E l  F a i j a  d o e s  n o t  seem t o  be 
w i d e s p r e a d  among p r o d u c e r s .  A few o b j e c t  o u t r i g h t  t o  a n y  
f e n c i n g ,  a r g u i n g  t h a t  i f  i t  c o n t i n u e s ,  t h e r e  w i l l  be no communal 
l a n d  l e f t  f o r  g r a z i n g .  When a new f e n c e  was c o n s t r u c t e d  a t  t h e  
p e r i m e t e r ,  t h e  c o n c e r n  of some i n d i v i d u a l s  was t h a t  t h e i r  
t r a d i t i o n a l  r o u t e  t o  move a n i m a l s  i n t o  t h e  h i l l s  a n d  f e t c h  wood 
would be b l o c k e d .  They were s a t i s f i e d  upon l e a r n i n g  t h a t  t h i s  
was n o t  t h e  case. Most p r o d u c e r s  v i s i t e d  were q u i t e  i n t e r e s t e d  
i n  p e r i m e t e r  deve lopmen t  a c t i v i t i e s  a n d  were c u r i o u s  a b o u t  s o i l  
p r e p a r a t i o n ,  s e e d i n g  d e p t h ,  a n d  o t h e r  methods u s e d .  

The P r o d u c e r  S t u d y  on a n i m a l  p r o d u c t i o n  showed t h a t  a n i m a l s  
on  t h e  improved r a n g e l a n d  a t  P l a i n e  d e  l l A a r i d  were n o t  p r o d u c i n g  
s u b s t a n t i a l l y  b e t t e r  t h a n  a n i m a l s  which  d i d  n o t  have  access t o  
these a r e a s .  T h i s  p o i n t s  o u t  t h a t  a n  improved g r a z i n g  a n d  a n i m a l  
management sys t em i s  p r o b a b l y  more i m p c r t a n t  t h a n  a n  improved 
p a s t u r e .  Such a s y s t e m  c o u l d  work,  b u t  would be d i f f i c u l t  t o  
implement .  F i r s t ,  t h e  g r a z i n g  r e s o u r c e s  i n  most  p l a c e s  are 
s c a r c e  enough t h a t  e x c l u d i n g  a n y  s e c t i o n  o f  them f rom g r a z i n g  f o r  
e x t e n d e d  p e r i o d s  o f  time a n d  c o n c e n t r a t i n g  a l l  t h e  s h e e p  on t h e  
r e m a i n d e r  c o u l d  be a s  d e t r i m e n t a l  a s  t h e  p r e s e n t  sy s t em.  
S e c o n d l y ,  t h e r e  is  t h e  e v e r - p r e s e n t  p rob lem o f  a r r i v i n g  a t  a 
c o n s e n s u s  i n  managing a c o l l e c t i v e l y  owned r e s o u r c e .  If a 
c e n t r a l  a u t h o r i t y  w i t h  t h e  power t o  impose s a n c t i o n s  d o e s  n o t  
e x i s t ,  o r  p e o p l e  feel  t h a t  t h e i r  i n t e r e s t s  are b e t t e r  s e r v e d  by 
n o t  con fo rming  t o  t h e  c o n s e n s u s ,  p e o p l e  w i l l  b r e a k  t h e  r u l e s .  I t  
t a k e s  o n l y  one p e r s o n  n o t  f o l l o w i n g  t h e  r u l e s  t o  make t h e  e n t i r e  
s y s t e m  b r e a k  down. 

S e e d i n g s  on p r i v a t e  l a n d  c a n  r e s u l t  i n  i n c r e a s e d  f o r a g e  
r e s o u r c e s  which  a r e  more e a s i l y  c o n t r o l l e d  t h a n  communal r a n g e s .  
T h e i r  i m p l e m e n t a t i o n  i s  a l s o  p r o b l e m a t i c .  Given t h e  f a c t  t h a t  
p r o d u c e r s  p l a n t  more t h a t  50% of t h e i r  l a n d  i n  whea t  and  b a r l e y  
( o f  which  t h e  l a t t e r  i s  u s e d  a l m o s t  e x l u s i v e l y  f o r  f e e d ) ,  i t  i s  
d o u b t f u l  t h a t  p r o d u c e r s  c o u l d  be p e r s u a d e d  t o  p u t  some f i e l d s  
i n t o  f o r a g e s  u n l e s s  t h e  s u c c e s s  o f  t h e s e  e f f o r t s  c o u l d  be 



a s s u r e d .  The p r o d u c t i o n  p o t e n t i a l  o f  b a r l e y  i s  w e l l  known. If 
t h e r e  is  n o t  enough  t o  w a r r a n t  h a r v e s t i n g ,  h e r d s  a t  t h e  v e r y  
l e a s t  may g r a z e  t h e  whole c r o p  i n  t h e  f i e l d .  The s u p p o r t  f o r  
improved p a s t u r e s  o r  s e e d i n g  o f  p r i v a t e  r a n g e l a n d s  i s  s t r o n g e r  i n  
E l  F a i j a  a n d  P l a i n e  d e  l l A a r i d  t h a n  T i m a h d i t e ;  p o s s i b l y  b e c a u s e  
o f  t h e  p r e s e n c e  of a  v i s u a l  d e m o n s t r a t i o n  on t h e  P l a i n e  d e  1' 
A a r i d  P e r i m e t e r .  

Animal h e a l t h  p rograms  have p roven  t o  be  a c c e p t a b l e  a n d  a r e  
g e n e r a l l y  p e r c e i v e d  t o  be w o r t h w h i l e .  P r o d u c e r s  a r e  c e r t a i n l y  
aware  o f  t h e  v a r i o u s  l i v e s t o c k  d i s e a s e s  and  t h e  k i n d s  o f  
t r e a t m e n t s  which  a r e  a v a i l a b l e .  The f a c t  t h a t  a  l a r g e  number o f  
them do n o t  t a k e  a d v a n t a g e  o f  t h e s e  t r e a t m e n t s  i s  m o s t l y  a m a t t e r  
o f  economics .  E i t h e r  t h e y  s i m p l y  do n o t  have t h e  money t o  
p u r c h a s e  t h e  m e d i c i n e s ,  o r  t h e y  have n o t  s e e n  t h e  o u t l a y  r e s u l t  
i n  a  s u b s t a n t i a l  i n c r e a s e  i n  p r o d u c t i o n .  O t h e r  f a c t o r s  a l s o  
e f f e c t  t h e  a c c e p t a b i l i t y  o f  v a c c i n a t i o n s  a n d  o t h e r  h e a l t h  
t r e a t m e n t s .  A s  p a r t  o f  t h e  A g r o - P a s t o r a l  Sys tems  S t u d y  and  t h e  
Animal P r o d u c t i o n  S t u d y ,  h e r d s  were t r e a t e d  i n  t h e  f a l l  o f  1985  
a g a i n s t  respiratiory/gastrointestinal p a r a s i t e s ,  small pox,  
e n t e r o t o x e m i a  a n d  t i c k s .  The r e s p i r a t o r y / g a s t r o i n t e s t i n a l  d r e n c h  
was r e p e a t e d  i n  F e b r u a r y  1986.  Some p r o d u c e r s  i n s i s t e d  t h a t  t h e  
small pox a n d  e n t e r o t o x e m i a  v a c c i n a t i o n s  o f  ewes had c a u s e d  t h e  
d e a t h s  o f  w i n t e r  lambs.  When p r e s s e d ,  however ,  t h e y  a d m i t t e d  
t h a t  n o t  one  o f  t h e i r  a n i m a l s  had d i e d  o f  e i t h e r  d i s e a s e ,  w h i l e  
u n t r e a t e d  h e r d s  o f  n e i g h b o r i n g  p r o d u c e r s  had s u f f e r e d  some 
l o s s e s .  These  same p r o d u c e r s  p r e f e r r e d  t h a t  t h e  F e b r u a r y  d r e n c h  
n o t  be r e p e a t e d  a s  one  o f  i t s  s i d e  effects  i s  t h e  t empora ry  
r e d u c t i o n  o f  m i l k  p r o d u c t i o n .  Even t h o u g h  t h e y  were 
s u p p l e m e n t i n g  ewes a n d  g i v i n g  young lambs f i n e l y  gound b a r l e y  
mixed w i t h  a  l i t t l e  m i l k ,  t h e  i d e a  o f  w i l l f u l l y  d e c r e a s i n g  mi lk  
p r o d u c t i o n  was u n a c c e p t a b l e .  T h i s  a t t i t u d e  was s h a r e d  by some 
Type B and  C p r o d u c e r s  a s  well .  However, a  few o f  them a g r e e d  t o  
t h e  d r e n c h  w i t h  t h e  b e l i e f  t h a t  l i m i t i n g  t h e  mi lk  s u p p l y  f o r  a 
few d a y s  was p r e f e r a b l e  t o  l o s s  o f  u n t r e a t e d  ewes. These  
p e r c e p t i o n s  may be t h e  r e s u l t  o f  a  poor  u n d e r s t a n d i n g  o f  t h e  
p u r p o s e  o f  t h e s e  ' t r e a t m e n t s .  What becomes a p p a r e n t  i n  t h i s  
d i s c u s s i o n  i s  t h a t  r e s i s t a n c e  t o  t h e  t r e a t m e n t s  d i d  n o t  
n e c e s s a r i l y  e x i s t ,  b u t  t h a t  t h e  d r e n c h  was p r o p o s e d  t o  be  
a d m i n i s t e r e d  d u r i n g  a n  i n a p p r o p r i a t e  time f rom t h e  s t a n d p o i n t  o f  
m i l k  n e e d s .  

The m a j o r i t y  o f  a n i m a l s  i n  Morocco a r e  i n f e s t e d  w i t h  
i n t e r n a l  p a r a s i t e s .  Though p r o d u c e r s  t r e a t  t h e i r  a n i m a l s  w i t h  
e f f e c t i v e  a n t i - p a r a s i t e  p r o d u c t s ,  t h e  s h e e p  a re  r o u t i n e l y  
r e t u r n e d  t o  a c o r r a l  i n f e s t e d  w i t h  t h e  p a r a s i t e  l a r v a e ,  t h e r e b y  
i m m e d i a t e l y  r e - e x p o s i n g  them. I n  o r d e r  t o  i n t e r r u p t  t h e  l i f e  
c y c l e  o f  t h e  p a r a s i t e s ,  i t  i s  n e c e s s a r y  t o  move t h e  a n i m a l s  t o  
c l e a n  g round  l o n g  enough  f o r  t h e  l a r v a e  t o  d i e .  Most p r o d u c e r s  
would be a b l e  t o  do t h i s ,  a l t h o u g h  it would r e q u i r e  b u i l d i n g  a  
new h o l d i n g  pen.  They do n o t  do  i t  now b e c a u s e  t h e y  do n o t  have 
a  clear u n d e r s t a n d i n g  o f  t h e s e  p a r a s i t e s  and  how t h e y  o p e r a t e .  
If b e n e f i t s  were q u a n t i f i e d ,  a n  e x t e n s i o n  e f f o r t  d e v o t e d  t o  t h i s  
s u b j e c t  c o u l d  be s u c c e s s f u l  i n  c o n v i n c i n g  p r o d u c e r s  t h a t  t h e  
i n c r e a s e d  p r o d u c t i o n  of t h e  h e a l t h i e r  a n i m a l s  would be w o r t h  t h e  
e x p e n s e  of b u i l d i n g  a second  c o r r a l .  

G o a t s  a r e  o f t e n  a b l e  t o  do b e t t e r  on poor  q u a l i t y  r a n g e  t h a n  
s h e e p  b e c a u s e  of t h e i r  p r e f e r e n c e  f o r  e a t i n g  browse i n s t e a d  o f  
h e r b a c e o u s  p l a n t s .  However, p r o d u c e r s  p r e f e r  t o  i n v e s t  i n  s h e e p  



because  t h e y  a r e  p r e f e r r e d  by consumers  f o r  b o t h  t h e i r  meat a n d  
wool.  A l so ,  g o a t s  a r e  p u r p o r t e d  t o  damage i r r i g a t e d  l a n d  and  
c a u s e  more r ange  d e g r a d a t i o n .  If p r o d u c e r s  c o u l d  be shown t h a t  
t h e y  c o u l d  b e n e f i t  f rom g r e a t e r  r e t u r n s  on t h e i r  i n v e s t m e n t  by 
r a i s i n g  s t r o n g  g o a t s  r a t h e r  t h a n  scrawny s h e e p ,  t h e y  may be 
w i l l i n g  t o  do s o .  However, t h e  marke t  w i l l  o n l y  b e a r  s o  much 
g o a t  meat .  Goat  p r o d u c t i o n  can  occupy a n  i m p o r t a n t  n i c h e  i n  t h e  
p r o d u c t i o n  sys t em b u t  w i l l  p r o b a b l y  n e v e r  a c h i e v e  t h e  i m p o r t a n c e  
o f  s h e e p  p r o d u c t i o n  i n  Morocco. 

The u n c o n t r o l l e d  b r e e d i n g  a n d  lambing p e r i o d s  i n  Morocco a r e  
c o n s i d e r e d  by e x p a t r i o t  t e c h n i c i a n s  t o  be a  s e r i o u s  problem. 
C o n t r o l l i n g  t h e  b r e e d i n g  a n d  lambing  s e a s o n s  t o  c o i n c i d e  w i t h  
s e a s o n s  o f  h i g h  f o r a g e  p r o d u c t i o n  c o u l d  do much t o  improve 
lambing r a t e s  a n d  lower m o r t a l i t y  o f  lambs.  Most o t h e r  c o u n t r i e s  
c a s t r a t e  male a n i m a l s  which a r e  n o t  s p e c i f i c a l l y  f o r  b r e e d i n g  
p u r p o s e s .  However, t h e  p r e f e r e n c e  f o r  t h e  meat  o f  male a n i m a l s  
a n d  t h e  p r o h i b i t i o n  a g a i n s t  c a s t r a t i o n  a r e  among t h e  few c u l t u r a l  
f e a t u r e s  i n  Morocco l i m i t i n g  t h e  a c c e p t a n c e  o f  modern p r o d u c t i o n  
methods.  If c a s t r a t i o n  i s  u n a c c e p t a b l e ,  one o p t i o n  i s  t o  keep  
rams s e p a r a t e  from t h e  ewes e x c e p t  d u r i n g  t h e  p r e s c r i b e d  b r e e d i n g  
s e a s o n .  T h i s  t u r n s  o u t  t o  be e c o n o m i c a l l y  i n f e a s i b l e  f o r  s m a l l  
( m o s t )  p r o d u c e r s .  They would have t o  h i r e  a n o t h e r  h e r d e r  o r  f e e d  
t h e  rams s e p a r a t e l y  a n d  t h e y  do n o t  have t h e  r e s o u r c e s  f o r  t h i s .  
The s h o r t - s c r o t u m  t e c h n i q u e  d e s c r i b e d  i n  t h e  Animal P r o d u c t i o n  
s e c t i o n  is a good example of how t e c h n o l o g y  can  be a d a p t e d  t o  be 
more a c c e p t a b l e  t o  t h e  c u l t u r e .  

C o n t r o l l i n g  b r e e d i n g  a n d  lambing  p e r i o d s  would e n a b l e  t h e  
p r o d u c e r  t o  b e t t e r  c o n t r o l  h i s  lamb m a r k e t i n g  a s  well. A t  
p r e s e n t ,  lambs a r e  o f t e n  s o l d  i n  a  s i t u a t i o n  o f  immediate  c a s h  
n e e d s .  A s  was p r e v i o u s l y  men t ioned ,  some p r o d u c e r s  do p r a c t i c e  
marke t  s p e c u l a t i o n  b u t  many s e l l  lambs on a s c h e d u l e  d i c t a t e d  by 
c a s h  f low n e e d s .  A w e l l - o r g a n i z e d  m a r k e t i n g  sys t em c o u l d  r e s u l t  
i n  much h i g h e r  r e v e n u e s  from s h e e p  s a l e s .  T h i s ,  however,  may be 
i m p o s s i b l e  f o r  t h o s e  p r o d u c e r s  who s e l l  sheep  f o r  t h e  c a s h  
n e c e s s a r y  t o  meet day-to-day e x p e n s e s .  

Moroccan r a n g e l a n d s  a r e  p r e s e n t l y  s u p p o r t i n g  l a r g e  numbers 
of u n p r o d u c t i v e  a n i m a l s .  Many r e p r o d u c t i v e  problems were found  
i n  b o t h  ewes and rams. T e c h n i c i a n s  have recommended c u l l i n g  
t h e s e  a n i m a l s  t o  i n c r e a s e  p r o d u c t i o n  a n d  r e p r o d u c t i v e  p o t e n t i a l  
o f  t h e  he rd .  C o n t r a r y  t o  p o p u l a r  b e l i e f  t h a t  w e a l t h  and  s t a t u s  
a r e  c l o s e l y  c o n n e c t e d  w i t h  t h e  numbers o f  a n i m a l s  owned, 
p r o d u c e r s  were v e r y  r e c e p t i v e  t o  t h e  p r o j e c t  e x t e n s i o n  e f f o r t s  
a imed a t  a n i m a l  s e l e c t i o n  f o r  i n c r e a s i n g  a n i m a l  p r o d u c t i o n  
e f f i c i e n c y .  P r o d u c e r s  c o u l d  r e a d i l y  see t h e  r e d u c t i o n  i n  
p r o d u c t i o n  c o s t s  p o s s i b l e  a n d  t h e  p o t e n t i a l  f o r  p r o d u c t i o n  
i n c r e a s e s .  

Higher  r e v e n u e s  c o u l d  a l s o  be o b t a i n e d  t h r o u g h  i n c r e a s e d  
p r o d u c t i o n  of h i g h  q u a l i t y  wool.  The e x p o r t  c a r p e t  i n d u s t r y  i s  
o f  n a t i o n a l  economic impor t ance .  If care c o u l d  be t a k e n  i n  t h e  
b r e e d i n g  and  s e l e c t i o n  p r o c e s s  t o  select  f o r  wool q u a l i t y ,  major  
improvements  c o u l d  be  made i n  a s h o r t  time. There  is  a  h i g h  
p o t e n t i a l  f o r  t h e  s u c c e s s  o f  e x t e n s i o n  a c t i v i t i e s  i n v o l v i n g  wool 
p r o d u c t i o n  and  m a r k e t i n g  i n  Morocco. T h i s  is  a l s o  a n  a r e a  where 
women c o u l d  be d i r e c t l y  i n v o l v e d .  

The m a j o r i t y  o f  t h e  f a c t o r s  which  i n h i b i t  t h e  a c c e p t a n c e  o f  
new t e c h n o l o g i e s  a r e  n o t  main ly  c u l t u r a l - - c e r t a i n l y  n o t  i n  t h e  
s e n s e  o f  a d h e r e n c e  t o  t r a d i t i o n a l  p r a c t i c e s  f o r  t h e i r  own s a k e .  



P r o d u c e r s  must f i r s t  be f i n a n c i a l l y  a b l e  t o  implement  a  new 
p r a c t i c e  b e f o r e  t e c h n i c i a n s  wonder whether  t h e y  would be w i l l i n g  
t o  do s o .  They a p p e a r  more t h a n  w i l l i n g  t o  change  i f  t h e y  
p e r c e i v e  t h e  c h a n c e s  o f  b e n e f i t  a r e  h i g h  and  i f  t h e y  a r e  a b l e  t o  
implement  t h e  change .  O f t e n  t h e y  a r e  n o t  a b l e  t o  change and  t h e  
r e a s o n s  f o r  t h i s  i n a b i l i t y  may n o t  be e v i d e n t  t o  t h e  o u t s i d e  
e x t e n s i o n  a g e n t .  Most o f  t h e  time t h e  p r o d u c e r ' s  r e s o u r c e  b a s e  
is  s imp ly  n o t  l a r g e  enough o r  f l e x i b l e  enough t o  a l l o w  
d i v e r s i f i c a t i o n .  P r o d u c e r s  who a r e  j u s t  b a r e l y  making e n d s  meet  
c a n n o t  a f f o r d  t o  t a k e  r i s k s  w i t h  t h e i r  s c a r c e  r e s o u r c e s .  They do 
t h i n g s  t h e  way t h e y  a l w a y s  have ,  n o t  b e c a u s e  t h e y  b e l i e v e  i t  is  
t h e  b e s t  way, b u t  because  t h e y  b e l i e v e  i t  is t h e  o n l y  t h i n g  t h e y  
can  do.  - 

L i m i t a t i o n s  c a n  be s o c i a l  a s  well. O f t e n ,  a  c o m p l i c a t e d  
sys t em o f  c o n t r a c t s ,  a g r e e m e n t s ,  and a s s o c i a t i o n s  g o v e r n s  t h e  u s e  
a n d  owner sh ip  o f  l a n d ,  w a t e r ,  and  even  a n i m a l s .  A p r o d u c e r  i n  
t h i s  c a s e  w i l l  n o t  have comple t e  c o n t r o l  o v e r  h i s  r e s o u r c e s  
n e c e s s a r y  f o r  him t o  a d o p t  a  new p r a c t i c e .  

C u l t u r a l  and r e l i g i o u s  l i m i t a t i o n s  a r e  t h e  h a r d e s t  t o  
change ,  b u t  a r e  f o r t u n a t e l y  few i n  number. Most t e c h n o l o g i e s  c a n  
be a l t e r e d  t o  a d a p t  t o  t h e s e  f e a t u r e s  a s  l o n g  a s  t h e r e  i s  a n  
a w a r e n e s s  of  what  t h e s e  l i m i t a t i o n s  a r e .  
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INTRODUCTION 

Economics c a n  be  d e f i n e d  a s  t h e  s c i e n c e  which ' d e a l s  w i t h  t h e  
w e a l t h - u s i n g  and  wea l th -p roduc ing  a c t i v i t i e s  o f  man, o r  more 
s u c c i n c t l y  p h r a s e d ,  t h e  e f f i c i e n t  a l l o c a t i o n  o f  s c a r c e  r e s o u r c e s  
among compe t ing  u s e s .  I t  is e s s e n t i a l  t h a t  economic a n a l y s e s  be 
i n c l u d e d  i n  any  a t t e m p t  t o  improve t h e  w e l l - b e i n g  o f  p e o p l e .  
Economics s e r v e s  a s  a n  a i d  i n  t h e  e s t a b l i s h m e n t  o f  g o a l s  a n d  t h e  
i d e n t i f i c a t i o n  o f  a c t i v i t i e s  t h a t  l e a d  t o  a t t a i n m e n t  o f  g o a l s .  
I t  a l s o  s e r v e s  a s  a means by which g o a l s  a n d  a p p r o a c h e s  t o  
r e a c h i n g  g o a l s  c a n  be a p p r o p r i a t e l y  e v a l u a t e d .  

Goa l s  o f  t h e  Economic A n a l y s e s  

The p r i m a r y  g o a l  o f  t h e  economic a n a l y s e s  was t o  d e t e r m i n e  
what p r o d u c t s  were produced  by l i v e s t o c k  p r o d u c e r s ,  what  
r e s o u r c e s  were a v a i l a b l e  t o  p r o d u c e r s  a n d  what  p r o d u c t i o n  
p r a c t i c e s  were u s e d .  I n  a d d i t i o n ,  t h e  g o a l  i n c l u d e d  
i d e n t i f i c a t i o n  o f  a l t e r n a t i v e  means of p r o d u c t i o n  b a s e d  on 
c o n s i d e r a t i o n  o f  t h e  c o n s t r a i n t s  a f f e c t i n g  t h e  p r o d u c t i o n  
sys t ems .  

The p r o j e c t  g o a l s  were t o  i n c r e a s e  l i v e s t o c k  p r o d u c t i o n  a n d  
p r o d u c t i o n  e f f i c i e n c y  which would b r i n g  a n  i n c r e a s e  i n  n e t  income 
a n d  improved w e l l - b e i n g  o f  Moroccan l i v e s t o c k  p r o d u c e r s .  Thus ,  
t h e  p r o j e c t  was f o c u s e d  on two i m p o r t a n t  a r e a s :  

F i r s t ,  i t  was i m p o r t a n t  t o  i d e n t i f y  some e c o n o m i c a l l y  
f e a s i b l e  and  a p p r o p r i a t e  a l t e r n a t i v e s  ( t e c h n o l o g i c a l  and  
o p e r a t i o n a l  s t r a t e g i e s )  t h a t  would i n c r e a s e  p r o d u c t i o n  a n d  
p r o d u c t i o n  e f f i c i e n c y  o f  t h e  l i v e s t o c k / c r o p  s y s t e m s  i n  Morocco 
a n d  r e s u l t  i n  i n c r e a s e d  n e t  income t o  p r o d u c e r s .  

Second,  i t  was n e c e s s a r y  t o  e s t i m a t e  t h e  magni tude  of  
p r o d u c t i o n ,  p r o d u c t i o n  e f f i c i e n c y ,  a n d ,  u l t i m a t e l y ,  n e t  income 
i n c r e a s e s  g i v e n  a r ange  o f  p r o d u c e r  a c c e p t a n c e  o f  a l t e r n a t i v e  
p r o d u c t i o n  s t r a t e g i e s .  

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

Purpose  o f  t h e  Economic A n a l y s e s  

The p u r p o s e  o f  t h e  p r o j e c t  was t o  i n c r e a s e  t h e  i n s t i t u t i o n a l  
c a p a c i t y  o f  t h e  D i r e c t i o n  de  l t E l e v a g e  t o  assist a n d  l e a d  i n  t h e  
accompl i shmen t  o f  t h e  e s t a b l i s h e d  g o a l s .  The p u r p o s e  o f  t h e  
economic a n a l y s e s  was t o  d e m o n s t r a t e  a p p r o p r i a t e  p r o c e d u r e s  f o r  
i d e n t i f y i n g  needed  b i o l o g i c a l  a n d  soc ioeconomic  i n f o r m a t i o n  a n d  
i n t e g r a t i n g  t h i s  i n f o r m a t i o n  i n t o  d e c i s i o n  making. T h i s  
i n f o r m a t i o n  c a n  t h e n  be u s e d  by d e c i s i o n - m a k e r s  t o  p l a n  programs 
a n d  e v a l u a t e  government  i n v e s t m e n t  a l t e r n a t i v e s  t h a t  w i l l  h e l p  
meet t h e  g o a l s  i d e n t i f i e d  f o r  deve lopment  o f  Moroccan l i v e s t o c k  
a n d  c r o p  p r o d u c t i o n  s e c t o r s .  

Methods U t i l i z e d  i n  t h e  Economic A n a l y s e s  

Two a p p r o a c h e s  were u s e d  i n  t h e  economic a n a l y s e s ,  p a r t i a l  



b u d g e t i n g  and  b u d g e t i n g .  P a r t i a l  b u d g e t i n g  refers  t o  e s t i m a t i o n  
o f  t h e  outcome,  i n  p r o d u c t i o n  p a r a m e t e r s  and  n e t  r e t u r n s ,  
r e s u l t i n g  from i n d i v i d u a l  p r o d u c t i o n  a c t i v i t i e s  and  was u s e d  t o  
e s t i m a t e  t h e  e f f ec t s  o f  v a r i o u s  t e c h n i c a l  a n d  o p e r a t i o n a l  
a l t e r n a t i v e s  s u c h  a s  r a n g e  s e e d i n g ,  r e s t r u c t u r i n g  o f  l i v e s t o c k  
h e r d s ,  and  g r a z i n g  management. Budge t ing  r e f e r s  t o  e s t i m a t i o n  o f  
t h e  outcome,  i n  p r o d u c t i o n  p a r a m e t e r s  and  n e t  r e t u r n s ,  r e s u l t i n g  
from t h e  combina t ion  o f  p r o d u c t i o n  a c t i v i t i e s  i n c l u d e d  i n  t h e  
p r o d u c t i o n  s y s t e m s  a s  a  whole and  was u s e d  t o  estimate t h e  
c u m u l a t i v e  e f f e c t s  o f  v a r i o u s  p r o d u c t i o n  s t r a t e g i e s  f o r  
p r o d u c t i o n  sys t ems .  

A c o n c e p t u a l  model based  on t h e  p r o d u c t i o n  p a r a m e t e r s ,  t h e  
c o s t s  o f  r e s o u r c e s  u sed  i n  p r o d u c t i o n ,  and t h e  p r i c e s  o f  p r o d u c t s  
o f  t h e  p r o d u c t i o n  p r o c e s s  was d e v e l o p e d  t o  a i d  i n  t h e  i n t e g r a t i o n  
o f  b i o l o g i c a l  and  soc ioeconomic  i n f o r m a t i o n  and  t o  p r o v i d e  a  
c o n s i s t e n t  t r e a t m e n t  o f  i n f o r m a t i o n .  I n  o r d e r  t o  e s t a b l i s h  a n  
a n a l y s i s  f o r m a t  t h a t  c o u l d  be e a s i l y  a p p l i e d  and  would p r o v i d e  a  
s t a n d a r d  f o r m a t  f o r  r e p o r t i n g  t h e  i n f o r m a t i o n ,  a  micro-computer  
program was deve loped  t o  a i d  i n  t h e  c o m p u t a t i o n s  r e q u i r e d  i n  t h e  
u s e  o f  t h e  model. T h i s  program,  c a l l e d  ttPROMOw, was t r a n s m i t t e d  
t o  DE, USAID, a n d  o t h e r s  i n t e r e s t e d  i n  l i v e s t o c k  and  c r o p  
p r o d u c t i o n  s y s t e m s  a l o n g  w i t h  i n s t r u c t i o n  manuals ,  q u e s t i o n n a i r e s  
a n d  d a t a  r e c o r d i n g  fo rms .  

B i o l o g i c a l  and  soc ioeconomic  i n f o r m a t i o n  was i n t e g r a t e d  
t h r o u g h  u s e  o f  t h e  economic a n a l y s e s  t o  a l l o w  i d e n t i f i c a t i o n  o f  
t e c h n i c a l  a n d  o p e r a t i o n a l  a l t e r n a t i v e s  t h a t  c o u l d  be i m m e d i a t e l y  
a p p l i e d .  T h i s  i n f o r m a t i o n  was t h e n  u t i l i z e d  t o  d e v e l o p  e x t e n s i o n  
programs i n  t h e  a r e a s  of h i g h  p r o d u c e r  i n t e r e s t .  A l t e r n a t i v e  
r a n g e  management p r a c t i c e s  were compared i n  terms of  i n v e s t m e n t  
c o s t s  a n d  t h e  s u b s e q u e n t  i n c r e a s e s  i n  f o r a g e  p r o d u c t i o n  r e q u i r e d  
t o  p roduce  a g i v e n  r e a l  r a t e  o f  r e t u r n  on i n v e s t m e n t .  



Range L i v e s t o c k / C r o p  P r o d u c t i o n  Sys tems  Summary 

Data p e r t a i n i n g  t o  t h e  components  and  p r o d u c t i v i t y  o f  
s e v e r a l  e x i s t i n g  l i v e s t o c k / c r o p  p r o d u c t i o n  s y s t e m s  were c o l l e c t e d  
i n  e a c h  o f  f o u r  p r o j e c t  a r e a s  a s  r e p o r t e d  i n  C h a p t e r  3. The 
i n f o r m a t i o n  f o r  t h e  v a r i o u s  p r o d u c e r  c a t e g o r i e s  was o r g a n i z e d  
i n t o  models  c o n s i s t i n g  o f  estimates o f  c u r r e n t  p r o d u c t i o n  l e v e l s  
a n d  economic c h a r a c t e r i s t i c s .  T h i s  was u s e f u l  f o r  compar i son  o f  
r e s o u r c e  a v a i l a b i l i t y  and  p r o d u c t i o n  c h a r a c t e r i s t i c s  o f  v a r i o u s  
g r o u p s  o f  p r o d u c e r s ,  f o r  p roblem i d e n t i f i c a t i o n  and  f o r  
f o r m u l a t i o n  o f  estimates of  t h e  e f fec ts  o f  p r o d u c e r  a c c a p t a n c e  of 
a l t e r n a t i v e s .  A summary o f  e s t i m a t e d  p r o d u c t i o n  a n d  economic 
c h a r a c t e r i s t i c s  ( T a b l e  4 .1)  s e r v e s  a s  a b a s i s  f o r  d i s c u s s i o n  o f  
some o f  t h e  more i m p o r t a n t  p r o d u c t i o n  s y s t e m s  c h a r a c t e r i s t i c s .  

Herd S t r u c t u r e  and  P r o d u c t i v i t y  

Male t o  female r a t i o s  o f  a n i m a l s  i n  l i v e s t o c k  h e r d s  v a r i e d  
s u b s t a n t i a l l y  by k i n d  o f  l i v e s t o c k .  Sex r a t i o s  t e n d e d  t o  be low 
f o r  s h e e p  h e r d s  ( 1  ram t o  33 ewes )  and  h i g h  f o r  g o a t  h e r d s  ( 1  
buck t o  9  d o e s ) .  I t  is i m p o r t a n t  t o  have a n  a d e q u a t e  number o f  
f e r t i l e  males t o  s u c c e s s f u l l y  b r e e d  a l l  females w h i l e  e x c e s s i v e  
c o v e r a g e  a d d s  n o t h i n g  t o  r e p r o d u c t i v e  r a t e s  y e t  r e q u i r e s  more 
f o r a g e .  If male f e r t i l i t y  i s  r e l a t i v e l y  h i g h ,  a r a t i o  o f  1 male 
t o  25 females s h o u l d  r e s u l t  i n  enough ma le s  t o  b r e e d  a l l  females 
i n  s h e e p  a n d  g o a t  h e r d s .  

Female r e  l a c e m e n t  r a t e s  t e n d e d  t o  be low f o r  s h e e p  ( 1 9 % )  
a n d  g o a t s  (17% 7 . T h i s  i n d i c a t e s  t h a t  t h e  a v e r a g e  ewe i s  e x p e c t e d  
t o  be p r o d u c t i v e  f o r  a l i t t l e  o v e r  f i v e  y e a r s  a n d  t h a t  t h e  
a v e r a g e  doe is e x p e c t e d  t o  be p r o d u c t i v e  f o r  a l m o s t  s i x  y e a r s .  
These e x p e c t a t i o n s  a p p e a r  t o  be somewhat o p t i m i s t i c  i f  a  h i g h  
l e v e l  o f  p r o d u c t i v i t y  is d e s i r e d .  A f o u r - y e a r  p r o d u c t i v e  l i f e  
may be a more r e a l i s t i c  e x p e c t a t i o n .  

Lamb c r o p s  a n d  k i d  c r o p s  were e x c e p t i o n a l l y  low by most  
s t a n d a r d s  a v e r a g i n g  55% f o r  s h e e p  a n d  54% f o r  g o a t s .  I n a d e q u a t e  
n u t r i t i o n  a n d  l a r g e  numbers o f  a n i m a l s  t h a t  a re  f u n c t i o n a l l y  
i n c a p a b l e  of r e p r o d u c t i o n  a r e  t h o u g h t  t o  be major  c o n t r i b u t o r s  t o  
t h e  low r e p r o d u c t i v e  r a t e s  o b s e r v e d .  An a c c e p t a b l e  y e t  modes t  
e x p e c t a t i o n  o f  lamb a n d  k i d  c r o p  p e r c e n t a g e s  f o r  Moroccan 
l i v e s t o c k  is 90%. 

A d u l t  d e a t h  l o s s  f o r  b o t h  s h e e p  a n d  g o a t s  was r e l a t i v e l y  
h i g h  (8.1% and 8.4% r e s p e c t i v e l y )  a n d  is r e l a t e d  p r i m a r i l y  t o  
i n a d e q u a t e  n u t r i t i o n  a n d  p r e v e n t i v e  h e a l t h  care. A r e a s o n a b l e  
e x p e c t a t i o n  o f  maximum d e a t h  l o s s  f o r  mature  Moroccan s h e e p  a n d  
g o a t s  is 5%. 

Average w e i g h t s  o f  lambs a n d  k i d s  a t  s i x  months o f  a g e  were 
a l s o  r e l a t i v e l y  low (17 .4  kg  and  11.3 kg  r e s p e c t i v e l y )  a n d  
r e f l e c t  i n a d e q u a t e  l e v e l s  o f  n u t r i t i o n  f o r  l a c t a t i n g  f e m a l e s  a n d  
young a n i m a l s .  Average w e i g h t s  o f  23 kg f o r  lambs and  1 7  kg f o r  
k i d s  are r e a s o n a b l e  w e i g h t  e x p e c t a t i o n s .  



l'able 4.1. Uoroccan range l i v e s t o c k / c r o p  p r o d u c t i o n  sys t ems  summary. 

P r o d u c t i o n  Sys tern by Loca t ion  and Category 

Ain Beni Mathar Timahdl t e  El F a i j a  Beni Mel l a l  
Es tirna t ad  

C u r r e n t  
P a r a m e t e r  W A N  I I ~ N  "CW II A II 11 8  11 ll C  ll I I D  tl M A N  U B t l  IICU " B n  "C" Average 

L i v e s t o c k  P r o d u c t i o n  

Sheep  Herd 
I o f  Eves 223 125 120 580 304 140 60 

Herd S t r u c t u r e  
Rams/Eues 0.027 0.040 0.017 0.029 0.039 0.036 0.033 
R e p l a c e a e n t  Rate  
(ORepl. Eues/#Eves)  0.179 0.184 0.165 

MAU E q u i v a l e n t s / U n i t  1.280 1.234 1.324 
Lamb Crop (5 )  67.0% 40.0% 63.3% 
A d u l t D e a t h L o s s ( % )  9.0% 8.0% 8.3% 
Annual P r o d u c t i o n  (T)  

Young A n i a a l s  2.800 0.650 1.440 
A d u l t  Animals-Cull  0.790 0.450 0.390 
do01 0.340 0.195 0.180 

N 
0 

Coa t Herd 
W # o f  Does 16 28 0 

Herd S t r u c t u r e  
Bucks/Does 0.125 0.071 
Replacement  Ra te  
( /Repl.Does//Does) 0.125 0.286 

HAU E q u i v a l e n t s / U n i t  1.013 0.993 
Kid Crop (1) 50.0% 64.0% 
A d u l t  Dea th  Loss  (5 )  7.0% 8.0% 
Annual P r o d u c t i o n  (T)  

Young Anima 1s 0.100 0.190 
A d u l t  Animals-Cull  0.050 0.090 
C o a t  H a i r  0.020 0.030 

C a t t l e  
/ o f  Covs 4 1 
HAU E q u i v a l e n t s / U n i  t 9.688 8.333 
Annual P r o d u c t i o n  (T) 

Young Animals 0.170 0.075 
A d u l t  Animals-Cull  0.060 0.010 

Forage  Req. (UAUM) 3336 1865 1448 

Forage  Req. O r i g i n  
C o l l e c t i v e  Range 81.2% 85.9% 69.81 43.4% 69.2% 58.9% 53.1% 
O t h e r  Range 4.0% 1.5% 14.1% 28.1% 2.8% 
Crop R e s i d u e / F a l l o v  11.2% 2.3% 5.8% 8.2% 10.8% 25.3% 26.5% 
Forage  C r o p s / S t r a v  2.8% 4.1% 7.3% 0.5% 1.6% 
Feed Supplements  3.6% 7.5% 10.2% 16.2% 9.9% 15.3% 18.8% 

Avg. C o s t  p e r  MAUM 
( F e e  6 c r o p  s o u r c e s )  3.33 5.74 10.13 8.69 8.51 11.42 13.65 



T a b l e  4.1 ( c o n t l d . ) .  Moroccan range l i v e s t o c k / c r o p  p r o d u c t i o n  s y s t e m s  summary. 

P r o d u c t i o n  System by L o c a t i o n  and Ca tegory  

Ain Ben1 Mathar T i  mahdi t e  E l  F s i j a  Ben1 Mel l a l  
E s t i m a t e d  

C u r r e n t  
Pa ramete r  , 11 A M 

110n ~ C I I  I I A I I  I I B ~  n c n  11 D 11 I I A I I  I IBI I  ~ C I I  l1Bl1 IICll Average 

ti v e s t o c k  Revenue 46966 21336 22860 144365 92098 31667 18151 72579 16791 2627 36093 53670 46600 
L i v e s t o c k  Prod. C o s t s  33656 19910 22255 104053 91104 31979 22460 103814 21062 6161 41795 49834 45674 

L i v e s t o c k  Net Rev. 13310 1426 605 40312 994 -312 -4309 -31235 -4271 -3534 -5702 3836 927 

Crop P r o d u c t i o n  

Crop land  (ha) 
Dryland S u r f a c e  30.0 35.0 10.0 1.0 16.7 3.8 5.0 
I r r i g a t e d  S u r f a c e  3.0 1.0 2.0 17.0 10.9 18.0 11.4 

Cerea  1s 
S u r f a c e  ( h a )  13.5 35.5 10.0 18.0 25.4 20.8 7.8 

IU Y i e l d  (Tons)  7.9 9.2 6.9 8.3 8.6 3.2 
0 R a t e  ( T / h a )  0.585 0.259 0.000 0.383 0.327 0.413 0.410 
-b F o r a g e s  a n d  A f  t e r m t h  

S u r f a c e  ( h a )  30.0 36.0 12.0 18.0 27.1 21.8 13.1 
Y i e l d  (Tons)  29.6 46.8 13.9 31.0 50.0 32.1 14.4 
Rate ( T / h a )  0.987 1.300 1.158 1.722 1.845 1.472 1.099 

Veg., Corn,  O t h e r  
S u r f a c e  ( h a )  2.3 1.0 3.7 
Y i e l d  (Tons)  2.8 0.2 1.4 
Rate ( T / h a )  1.217 0.200 0.378 

Crop Revenue 28915 40840 12920 28085 47104 33117 16103 
Crop P r o d u c t i o n  C o s t s  15740 14560 7700 14708 14730 12008 6583 

Crop  Net Revenue 13175 26280 5220 13377 32374 21109 9520 
O t h e r  S o u r c e s  o f  Net 

Income (DH) 112 56 136 

I n v e n t o r y  Value (DH) 331530 262540 105983 1741355 512707 273225 224101 

Prod.  System Net Rev. 26597 27762 5961 53689 33368 20797 5211 

R e t u r n  on I n v e s t m e n t  8.0% 10.62 5.6% 1 6.5% 7.6% 2 -3.1% 1.6% 5 1  6.9% -0.7% 4.12 
P e r  C a p i t a  Net Rev. 

(DH/ fami lymember )  5319 3966 1192 10738 2383 4159 744 -1017 207 318 4550 -105 1918 

F o r a g e  Use E f f i c i e n c y  
L i v e s t o c k  Net Rev. 

(DH/HAUH) 3.99 0.76 0.42 4.70 0.14 -0.14 -4.10 -6.70 -5.42 -7.92 -2.45 1.71 0.31 
A n i m l s  (kg/HAUH) 1.190 0.786 1.264 1.081 0.772 0.940 1.152 0.590 0.647 0.247 1.023 0.943 0.920 
F i b e r  (kg/HAUH) 0.108 0.121 0.124 0.111 0.092 0.110 0.094 0.094 0.102 0.135 0.109 0.101 0.105 



Feed and  Forage  S o u r c e s ,  Dependence and  Average 
Cost/Moroccan Animal U n i t  Month o f  Forage  ( M A U M )  

Feed a n d  f o r a g e  s o u r c e s  u t i l i z e d  by most  p r o d u c e r  g r o u p s  
i n c l u d e d  r a n g e  f o r a g e ,  c r o p  r e s i d u e  a n d  f a l l o w ,  hay and  s t r a w ,  
g r a i n s ,  b e e t  p u l p  and  commerc i a l ly  p r e p a r e d  s u p p l e m e n t s .  While 
c a t e g o r i e s  o f  f e e d s  a n d  f o r a g e  u s e d  were common among most 
p r o d u c e r  c a t e g o r i e s ,  t h e  l e v e l  o f  dependence on t h e  v a r i o u s  
s o u r c e s  v a r i e d .  Most p r o d u c e r s  depended on r a n g e l a n d s  t o  p r o v i d e  
more t h a n  50% of t h e  d r y  m a t t e r  r e q u i r e d  by l i v e s t o c k  and  a v e r a g e  
dependence was 61.6%. G r a i n  and  o t h e r  supp lemen t  dependence  
r anged  from a  low o f  3.6% t o  a  h i g h  o f  18.8% w i t h  a  mean 
dependence  o f  11 .2%.  The l e v e l  o f  dependence on t h e  v a r i o u s  
soirees o f  a n i m a l  n u t r i e n t s  g e n e r a l l y '  r e f lec ts  d i f f e r e n c e s  i n  
a v a i l a b i l i t y  o f  r a n g e  f o r a g e  by l o c a t i o n .  However, i t  a p p e a r s  
t h a t  t h e  l a r g e r  p r o d u c e r s  t e n d  t o  have g r e a t e r  a c c e s s  t o  r ange  
f o r a g e .  A p o s s i b l e  e x p l a n a t i o n  may be t h a t  l a r g e r  p r o d u c e r s  w i t h  
more f i n a n c i a l  r e s o u r c e s  ( c a p i t a l ,  l a n d  h o l d i n g s  and  equ ipmen t )  
a r e  n o t  a s  c o n s t r a i n e d  t o  g r a z e  t h e i r  a n i m a l s  a s  n e a r  t h e i r  
p r i v a t e  l a n d  h o l d i n g s  a s  are  s m a l l e r  p r o d u c e r s .  

Average c o s t  p e r  Moroccan Animal U n i t  Month ( M A U M )  o f  f o r a g e  
( 2 7  kg o f  d r y  m a t t e r  - t h e  e s t i m a t e d  d r y  m a t t e r  r e q u i r e m e n t  f o r  a 
3 0  kg ewe)  v a r i e d  g r e a t l y  among c a t e g o r i e s  o f  p r o d u c e r s  f rom a  
low o f  3.33 DH/MAUM t o  a h i g h  o f  13.65 DH/MAUM w i t h  a n  a v e r a g e  o f  
9 .52 DH/MAUM. The l e v e l  o f  dependence  on f e e d  g r a i n s  and  o t h e r  
s u p p l e m e n t s  i s  s u f f i c i e n t l y  p o s i t i v e l y  c o r r e l a t e d  w i t h  a v e r a g e  
c o s t  p e r  M A U M  ( c o r r e l a t i o n  c o e f f i c i e n t  o f  . 7 9 )  t o  make t h e  
g e n e r a l i z a t i o n  t h a t  low dependence on f e e d  g r a i n s  and  o t h e r  
supp lemen t s  l e a d s  t o  r e l a t i v e l y  low a v e r a g e  f e e d  a n d  f o r a g e  c o s t .  
and  v i c e  v e r s a .  I n  o t h e r  words,  s u b s t i t u t i n g  low c o s t  r a n g e  
f o r a g e  f o r  h i g h e r  c o s t  p u r c h a s e d  f o r a g e s  c a n  s u b s t a n t i a l l y  r e d u c e  
l i v e s t o c k  p r o d u c t i o n  c o s t  and  i n c r e a s e  p r o f i t a b i l i t y  . The 
i n d i c a t i o n  is  t h a t  many p r o d u c e r s  s u b s t i t u t e  g r a i n s  a n d  o t h e r  
f e e d s  f o r  f o r a g e  t o  meet b a s i c  ma in t enance  r e q u i r e m e n t s  o f  
a n i m a l s  r a t h e r  t h a n  a s  s u p p l e m e n t s  i n  t h e  t r u e  s e n s e ,  t h a t  i s ,  t o  
b a l a n c e  t h e  f o r a g e  b a s e  t o  meet s p e c i f i c  n u t r i t i o n a l  r e q u i r e m e n t s  
f o r  r e p r o d u c t i o n ,  l a c t a t i o n ,  and  growth .  

Net Revenue from L i v e s t o c k  P r o d u c t i o n  

The e s t i m a t e d  n e t  r evenue  from l i v e s t o c k  p r o d u c t i o n  v a r i e d  
c o n s i d e r a b l y  among l o c a t i o n s  a n d  p r o d u c e r  c a t e g o r i e s .  C e r t a i n l y  
t h e  low r a t e s  o f  p r o d u c t i v i t y  a n d  p r o d u c t i o n  e f f i c i e n c y  
p r e v i o u s l y  d i s c u s s e d  l i m i t e d  l i v e s t o c k  r e t u r n s .  L i k e w i s e ,  t h e  
r e l a t i v e l y  h i g h  c o s t s  o f  f e e d s  a n d  f o r a g e  t o  s u p p o r t  t h e  
l i v e s t o c k  p r o d u c t i o n  e n t e r p r i s e s  r e s u l t e d  i n  h i g h  p r o d u c t i o n  
c o s t s .  The a v e r a g e  n e t  r e t u r n  o f  927 DH/producer f a m i l y  
i n d i c a t e s  l i t t l e  more t h a n  a break-even  p r o p o s i t i o n .  However, 
j u s t  a s  some g r o u p s  showed r e l a t i v e l y  l a r g e  l o s s e s  f rom l i v e s t o c k  
p r o d u c t i o n ,  some showed t h a t  p r o f i t a b l e  l i v e s t o c k  p r o d u c t i o n  was 
p o s s i b l e .  

Crop P r o d u c t i v i t y  

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



B a r l e y  was t h e  most i m p o r t a n t  c e r e a l  c r o p  grown i n  t e rms  of 
s u r f a c e ,  commonal i ty  among l o c a t i o n s ,  and  g r o u p i n g s  o f  p r o d u c e r s .  
Most o f  t h e  b a r l e y  produced  was used  by p r o d u c e r s  t o  s u p p o r t  
l i v e s t o c k  h e r d s .  I n  o r d e r  t o  e n s u r e  t h a t  p r o d u c t i o n  c o s t s  and  
r e t u r n s  were p r o p e r l y  t r e a t e d ,  a l l  c r o p s  and  p r o d u c t s  produced  
a n d  used  i n  l i v e s t o c k  p r o d u c t i o n  were c o n s i d e r e d  a t  marke t  v a l u e  
a s  r e t u r n s  t o  c r o p  p r o d u c t i o n  a c t i v i t i e s  a n d  c h a r g e d  a s  c o s t s  t o  
l i v e s t o c k  p r o d u c t i o n  a c t i v i t i e s .  Average y i e l d s  were low, 
r e f l e c t i n g  b o t h  d r o u g h t  c o n d i t i o n s  d u r i n g  r e c e n t  y e a r s  a n d  
i n h e r e n t l y  low l a n d  p r o d u c t i v e  p o t e n t i a l  f o r  much o f  t h e  l a n d  
c u l t i v a t e d .  S h o r t a g e s  o f  i r r i g a t i o n  w a t e r  r e s u l t e d  i n  d e p r e s s e d  
y i e l d s  on i r r i g a t e d  l a n d s  and  n o n i r r i g a t e d  l a n d s  were l e f t  f a l l o w  
i n  some c a s e s .  Some f i e l d s  had been damaged by h a i l  i n  t h e  
T imahd i t e  a r e a ,  however,  t h e r e  i s  no  r e a s o n  t o  b e l i e v e  t h a t  s u c h  
a n  o c c u r r e n c e  i s  unusua l .  Use o f  commercial  f e r t i l i z e r s  was 
common, however,  t h e  d a t a  r e p o r t e d  was n o t  d e t a i l e d  enough t o  
g i v e  any i n d i c a t i o n  o f  whether  o r  n o t  t h e  f e r t i l i z e r s  u s e d  
s u p p l i e d  t h e  l i m i t i n g  p l a n t  n u t r i e n t s .  Use o f  improved c r o p  
v a r i e t i e s ,  h e r b i c i d e s  o r  p e s t i c i d e s  was n o t  r e p o r t e d .  

Net Revenue f rom Crop P r o d u c t i o n  

E s t i m a t e d  n e t  r evenue  f rom c r o p  p r o d u c t i o n  was g e n e r a l l y  
p o s i t i v e  a n d  v a r i e d  p r i m a r i l y  a c c o r d i n g  t o  a v a i l a b i l i t y  o f  
r e s o u r c e s .  The e s t i m a t e d  a v e r a g e  n e t  revenue  f rom c r o p  
p r o d u c t i o n  was 1 6 , 9 6 9  DHIproducer f a m i l y .  

Income from O t h e r  A c t i v i t i e s  

Some p r o d u c e r s  r e p o r t e d  t h a t  t h e y  r e c e i v e d  income f rom 
s o u r c e s  o t h e r  t h a n  c r o p  and  l i v e s t o c k  p r o d u c t i o n .  The s o u r c e s  
i n c l u d e d  m i l i t a r y  p e n s i o n s ;  f u l l  o r  p a r t - t i m e  employment;  
c o n t r i b u t i o n s  f rom f a m i l y  members l i v i n g  and  working  o u t s i d e  t h e  
a r e a ;  a n d  s m a l l  s c a l e  househo ld  e n t e r p r i s e s  s u c h  a s  weaving,  
v e g e t a b l e  p r o d u c t i o n ,  o r  r a b b i t  a n d  p o u l t r y  p r o d u c t i o n .  
I n f o r m a t i o n  on t h e s e  s o u r c e s  o f  income was d i f f i c u l t  t o  o b t a i n  
a n d  was r e p o r t e d  i n c o m p l e t e l y .  

P r o d u c t i o n  Systems Net Revenue 

The  a v e r a g e  e s t i m a t e d  a n n u a l  n e t  r e v e n u e l p r o d u c e r  f a m i l y  
from l i v e s t o c k  p r o d u c t i o n ,  c r o p  p r o d u c t i o n  a n d  o t h e r  s o u r c e s  o f  
income a v e r a g e d  927 D H ,  1 6 , 9 6 9  DH and  325 DH r e s p e c t i v e l y  
r e s u l t i n g  i n  a n  a v e r a g e  t o t a l  n e t  r evenue  o f  1 8 , 2 2 1  DHIfamily.  
E s t i m a t e d  n e t  r evenue  on a  f a m i l y  member b a s i s  was 1 , 9 1 8  DH,  a  
r e l a t i v e l y  low v a l u e  i n  compar ison  w i t h  t h e  n a t i o n a l  a v e r a g e  
( e s t i m a t e d  t o  be a p p r o x i m a t e l y  7 , 5 0 0  DHIcap i t a )  . 

W h i l e  t h e  c o n t r i b u t i o n  from c r o p  p r o d u c t i o n  was 
a p p r o x i m a t e l y  17 times t h e  c o n t r i b u t i o n  o f  l i v e s t o c k  p r o d u c t i o n ,  
i t  is i m p o r t a n t  t o  keep  i n  mind t h a t  most o f  t h a t  income was 
d e r i v e d  t h r o u g h  I1marketingl1 o f  f e e d  g r a i n s  and  f o r a g e  t h r o u g h  t h e  
l i v e s t o c k  p r o d u c t i o n  e n t e r p r i s e s .  The o p p o r t u n i t y  f o r  a n  
i n d i v i d u a l  p roduce r  t o  i n c r e a s e  n e t  income by s e l l i n g  b a r l e y  i n  
l i e u  o f  r a i s i n g  l i v e s t o c k  d o e s  e x i s t .  However, w i t h o u t  t h e  
l i v e s t o c k  ( o n  t h e  n a t i o n a l  s c a l e ) ,  t h e  marke t  v a l u e  o f  many o f  
t h e  c r o p s  produced  would d r o p  d r a m a t i c a l l y .  The i n t e r d e p e n d e n c e  
o f  b o t h  t h e  c r o p  a n d  l i v e s t o c k  e n t e r p r i s e s  is  v e r y  i m p o r t a n t  



b e c a u s e  few a l t e r n a t i v e  c r o p s  o f f e r  v i a b l e  a l t e r n a t i v e s  on l a n d  
c u r r e n t l y  d e d i c a t e d  t o  p r o d u c i n g  c r o p s  i n  s u p p o r t  of t h e  
p r o d u c t i o n  o f  l i v e s t o c k .  

Forage  Use E f f i c i e n c y  

Net r evenue  from l i v e s t o c k  p r o d u c t i o n  f o r  e a c h  MAUM o f  
f o r a g e  ( 2 7  kg o f  d r y  m a t t e r )  r anged  from a r o u n d  5 DH/MAUM t o  
-8 DH/MAUM a n d  a v e r a g e d  0 .3  DHIMAUM. T h i s  low l e v e l  o f  
e f f i c i e n c y  r e s u l t s  f rom r e l a t i v e l y  h i g h  p r o d u c t i o n  c o s t s  
( p r i m a r i l y  f e e d s  a n d  f o r a g e s )  and  low p r o d u c t i v i t y .  L ive  a n i m a l  
p r o d u c t i o n  i n  k i l o g r a m s  p e r  MAUM r anged  f rom a  h i g h  o f  1 . 3  
kg/MAUM ' to  a  low o f  0 .6  kg/MAUM a n d  a v e r a g e d  0 . 9  kg of l i v e  
weight/MAUM. Animal f i b e r  p r o d u c t i o n  p e r  MAUM r anged  from . I 3 5  
kg/MAUM t o  0.092 kg/MAUM a n d  a v e r a g e d  0 .105  kg/MAUM. S i n c e  t h e  
wool and  h a i r  i s  c l i p p e d  from mature  a n i m a l s ,  t h e r e  is  l i t t l e  
c o r r e l a t i o n  o f  f i be r  p r o d u c t i o n  and  l i v e  a n i m a l  p r o d u c t i o n .  

P r o d u c t i o n  Sys tems  Problems and  A l t e r n a t i v e s  

The summary of p r o d u c t i o n  s y s t e m s  c h a r a c t e r i s t i c s  l e d  t o  t h e  
i d e n t i f i c a t i o n  o f  some b a s i c  p rob lems  i n  l i v e s t o c k  p r o d u c t i o n  
t h a t  a f f e c t  t h e  p r o d u c e r s t  economic w e l f a r e .  These p rob lems  f e l l  
i n t o  two major  c a t e g o r i e s :  1 )  h i g h  p r o d u c t i o n  c o s t s  and  2 )  low 
p r o d u c t i v i t y .  Al though some b a s i c  i n f o r m a t i o n  on c r o p  y i e l d s  a n d  
p r o d u c t i o n  p r a c t i c e s  was o b t a i n e d ,  time c o n s t r a i n t s  a n d  s t a f f i n g  
d i d  n o t  a l l o w  f o r  a n a l y s i s  o f  t h e  b a s i c  problem o f  low c r o p  
p r o d u c t i v i t y .  However, some work was done w i t h  p r o d u c e r s  i n  t h e  
Timahdi te  a r e a  t o  i n c r e a s e  f o r a g e  p r o d u c t i o n  on i r r i g a t e d  p a r c e l s  
w i t h  a l f a l f a  a n d  o r c h a r d g r a s s .  

High L i v e s t o c k  P r o d u c t i o n  C o s t s  

L i v e s t o c k  p r o d u c t i o n  c o s t s  were h i g h  because  o f  t h e  
r e l a t i v e l y  h i g h  l e v e l  dependence  on e x p e n s i v e  s o u r c e s  o f  f e e d s  
f o r  ma in t enance  of a n i m a l s  a n d  s u p p o r t  o f  u n p r o d u c t i v e  a n i m a l s .  
R a t h e r  t h a n  u s i n g  h a r v e s t e d  f o r a g e ,  f e e d  g r a i n s  and  commerc ia l  
supp lemen t s  t o  meet s p e c i f i c  a n i m a l  r e q u i r e m e n t s  f o r  
r e p r o d u c t i o n ,  l a c t a t i o n  a n d  g rowth  o f  a n i m a l s ,  t h e s e  n u t r i e n t  
s o u r c e s  were commonly used  t o  s u p p o r t  weak and  n o n p r o d u c t i v e  
a n i m a l s .  Nonproduct ive  i n d i v i d u a l s  were s u b s i d i z e d  a t  t h e  
expense  of p r o d u c t i v e  a n i m a l s  by r e d u c i n g  t h e  amount o f  n u t r i e n t s  
a v a i l a b l e .  

Two ways i n  which p r o d u c t i o n  c o s t s  c a n  be r e d u c e d  a r e  by 
i n c r e a s i n g  l i v e s t o c k  p r o d u c t i o n  e f f i c i e n c y  and  by p r o d u c i n g  low 
c o s t  f o r a g e .  Animal p r o d u c t i o n  e f f i c i e n c y  c a n  be i n c r e a s e d  by 
i n t r o d u c t i o n  o f  improved a n i m a l  husbandry  t e c h n i q u e s  i n c l u d i n g  
management o f  f e e d  a n d  f o r a g e  r e s o u r c e s  t o  meet s p e c i f i c  a n i m a l  
r e q u i r e m e n t s  f o r  p r o d u c t i o n ,  removal  o f  n o n p r o d u c t i v e  a n i m a l s  
from t h e  b r e e d i n g  h e r d s  c o u p l e d  w i t h  s e l e c t i o n  o f  q u a l i t y  a n i m a l s  
f o r  r e p l a c e m e n t  a n d  a d o p t i o n  of h i g h e r  r e p l a c e m e n t  rates and  
a d e q u a t e  s e x  r a t i o s  o f  b r e e d i n g  a n i m a l s .  Range f o r a g e  p r o d u c t i o n  
can  be i n c r e a s e d  i n  a number o f  ways b u t  a l l  r e q u i r e  o r g a n i z a t i o n  
a n d  management of g r a z i n g  u s e .  T h e r e f o r e ,  improvement o f  r a n g e  
f o r a g e  p r o d u c t i o n  i s ,  i n  r e a l i t y ,  d e p e n d e n t  on t h e  d e s i r e  and  
commitment o f  p r o d u c e r s  t o  o r g a n i z e  t h e m s e l v e s ,  t o  c o n t r o l  



g r a z i n g  u s e  and  t o  improve t h e i r  r a n g e l a n d s .  G r a z i n g  management 
a l o n e  h a s  t h e  p o t e n t i a l  o f  d r a m a t i c a l l y  i n c r e a s i n g  f o r a g e  
p r o d u c t i o n  from most Moroccan r a n g e l a n d s  w i t h  l i t t l e  o r  no 
f i n a n c i a l  i n v e s t m e n t  r e q u i r e d .  On some s i tes  t h e r e  i s  t h e  
p o t e n t i a l  t o  employ r ange  improvement p r a c t i c e s  s u c h  a s  
r e v e g e t a t i o n  a n d  w a t e r  h a r v e s t i n g  t o  i n c r e a s e  f o r a g e  p r o d u c t i o n .  
These p r a c t i c e s  r e q u i r e  v a r i o u s  l e v e l s  o f  i n v e s t m e n t  depend ing  on 
t h e  p a r t i c u l a r  p r a c t i c e  o r  s e t  o f  p r a c t i c e s  employed and  t h e  
i n t e n s i t y  of t h e  t r e a t m e n t s  by l a n d  s u r f a c e  a r e a .  

Low L e v e l s  o f  P r o d u c t i v i t y  

Animal a n d  c r o p  p r o d u c t i v i t y  e s t i m a t e s  r e p o r t e d  and  measured 
were low a s  a  r e s u l t  o f  d r o u g h t ,  a b u s i v e  l a n d  u s e  p r a c t i c e s  t h a t  
c o n t i n u e  t o  d e g r a d e  r ange  a n d  c r o p l a n d ,  o u t d a t e d  a n i m a l  
management p r a c t i c e s ,  and  r e s o u r c e  l i m i t a t i o n s .  

P r o d u c e r s  have r e a c t e d  a n d  a d a p t e d  t o  r e c u r r i n g  d r o u g h t  by 
r e d u c i n g  l i v e s t o c k  numbers and  i n c r e a s i n g  dependence on g r a i n s  
a n d  s u p p l e m e n t s  t o  s u p p o r t  a n i m a l s .  However, t h e  r e d u c t i o n  i n  
a n i m a l  numbers h a s  n o t  been s u f f i c i e n t  t o  r e a c h  a  b a l a n c e  between 
a n i m a l  r e q u i r e m e n t s  a n d  f o r a g e  s u p p l y  a n d ,  a l t h o u g h  numbers were 
r e d u c e d ,  i t  a p p e a r s  t h a t  s e l e c t i o n  of  a n i m a l s  f o r  r e t e n t i o n  i n  
b r e e d i n g  h e r d s  was done i n  t h e  a b s e n c e  o f  p r o d u c t i o n  r e l a t e d  
c r i t e r i a .  Widespread u s e  o f  f e e d  supplement  a p p e a r s  t o  have 
t a k e n  p l a c e  w i t h  l i t t l e  o r  no p r o d u c t i o n  s t r a t e g y  i n  mind 
r e s u l t i n g  i n  o n l y  m a r g i n a l l y  p r o f i t a b l e  u s e  o f  e x p e n s i v e  f e e d  
s o u r c e s  and  low n e t  r e v e n u e s  from l i v e s t o c k  e n t e r p r i s e s .  The 
outcome o f  i n d i v i d u a l  p r o d u c e r  r e s p o n s e  t o  t h e  r e c e n t  d r o u g h t  h a s  
v a r i e d  r e s u l t i n g  i n  r e l a t i v e l y  h i g h  p r o f i t s  f o r  some a n d  
r e l a t i v e l y  l a r g e  l o s s e s  f o r  o t h e r s .  T h i s  may be due  i n  p a r t  t o  
f a c t o r s  s u c h  a s  d i f f e r i n g  l e v e l s  o f  r e s o u r c e  a v a i l a b i l i t y ,  
d i f f e r i n g  p e r c e p t i o n s  o f  a 1  t e r n a t i v e s  ( o p p o r t u n i t i e s )  and  
d i f f e r i n g  e x p e c t a t i o n s  a b o u t  f u t u r e  e n v i r o n m e n t a l  c o n d i t i o n s .  
A l t e r n a t i v e s  f o r  d e a l i n g  w i t h  r e c u r r i n g  d r o u g h t  a r e  e s s e n t i a l l y  
l i m i t e d  t o  managing a n i m a l s ,  l a n d  a n d  c a p i t a l  t o  r educe  
p r o d u c t i o n  c o s t s  w h i l e  m a i n t a i n i n g  o r  improving  p r o d u c t i o n  
e f f i c i e n c y .  

Abusive l a n d  u s e  p r a c t i c e s  r e d u c e  t h e  long- te rm p r o d u c t i v e  
p o t e n t i a l  o f  t h e  l a n d  and  l e n g t h e n  t h e  time p e r i o d  r e q u i r e d  f o r  
r e c o v e r y  f rom d r o u g h t  c o n d i t i o n s  t o  a  new a n d  lower  l e v e l  o f  
p r o d u c t i v i t y .  The a 1  t e r n a  t i v e  t o  a b u s i v e  p r a c t i c e s  on r a n g e l a n d s  
i s  t o  c o n s e r v e  t h e  s o i l  a n d  i n c r e a s e  f o r a g e  p r o d u c t i o n  t h r o u g h  
development  and  management. Crop p r o d u c t i v i t y  can  be i n c r e a s e d  
t h r o u g h  a d o p t i o n  o f  improved t e c h n o l o g y  s u c h  a s  e f f e c t i v e  y e t  
less  d e s t r u c t i v e  t i l l a g e  t e c h n i q u e s  and improved c r o p  v a r i e t i e s ,  
p r o d u c t i o n  methods a n d  c r o p p i n g  s t r a t e g i e s .  Crop p r o d u c t i o n  
e f f i c i e n c y  can  be i n c r e a s e d  by a d o p t i o n  o f  a l t e r n a t i v e  u s e s  o f  
m a r g i n a l  c r o p l a n d  s u c h  a s  r a n g e  f o r a g e  p r o d u c t i o n .  

Ou tda ted  a n i m a l  management t e c h n i q u e s  s e r i o u s l y  l i m i t  t h e  
p o t e n t i a l  f o r  l i v e s t o c k  p r o d u c e r s  t o  p r o f i t  f rom l i v e s t o c k  
e n t e r p r i s e s .  The most o b v i o u s  a l t e r n a t i v e  f o r  improv ing  the  
p r o f i t a b i l i t y  o f  a n i m a l  p r o d u c t i o n  i s  t o  i n c r e a s e  p r o d u c t i o n  
e f f i c i e n c y  t h r o u g h  removal  o f  i n f e r i o r  and  n o n p r o d u c t i v e  a n i m a l s  
w h i l e  s e l e c t i n g  h e r d  r e p l a c e m e n t s  b a s e d  on p r o d u c t i o n  r e l a t e d  
c r i t e r i a .  E f f e c t i v e  c o n t r o l  of d i s e a s e s  and  p a r a s i t e s  t h r o u g h  
p r e v e n t i o n  ( i n c l u d i n g  r e g u l a r  a n d  t i m e l y  a d m i n i s t r a t i o n  o f  
v a c c i n e s  and  a n t i p a r a s i t e  d r u g s ) ,  a d e q u a t e  n u t r i t i o n  and a n i m a l  



management ( t o  l i m i t  t h e  o p p o r t u n i t y  f o r  t r e a t e d  a n i m a l s  t o  be 
r e - e x p o s e d )  r e d u c e s  t h e  d e p r e s s i n g  e f f e c t  o f  t h e s e  m a l a d i e s  on 
p r o d u c t i o n  t h e r e b y  i n c r e a s i n g  p r o f i t .  A t t e n t i o n  t o  a n i m a l  
n u t r i t i o n a l  r e q u i r e m e n t s  ba sed  on a n i m a l  f u n c t i o n  and  
p h y s i o l o g i c a l  s t a t e  ( g e s t a t i o n ,  l a c t a t i o n ,  g r o w t h )  a n d  management 
o f  f o r a g e  a n d  f e e d  r e s o u r c e s  t o  meet t h e s e  r e q u i r e m e n t s  a t  
r e l a t i v e l y  low c o s t  i n c r e a s e s  p r o d u c t i o n ,  p r o d u c t i o n  e f f i c i e n c y  
a n d ,  u l t i m a t e l y ,  p r o f i t a b i l i t y  o f  l i v e s t o c k  e n t e r p r i s e s .  

L i t t l e  c a n  be done t o  i n c r e a s e  t h e  amount  of l a n d  r e s o u r c e s  
a v a i l a b l e  t o  i n d i v i d u a l  p r o d u c e r s .  However, p r o d u c t i v i t y  of 
t h o s e  r e s o u r c e s  c a n  be improved.  P r o d u c t i v i t y  o f  c o l l e c t i v e l y  
owned r a n g e l a n d s  c a n  be i n c r e a s e d  t h r o u g h  o r g a n i z i n g  p r o d u c e r s  
i n t o  f u n c t i o n a l  g r o u p s  t h a t  a r e  c a p a b l e  o f  c o n t r o l l i n g  l a n d  u s e ,  
a s s i s t i n g  t h e s e  g r o u p s  i n  d e f i n i n g  a p p r o p r i a t e  management 
o b j e c t i v e s  a n d  s t r a t e g i e s ,  a n d  d e v e l o p i n g  r a n g e l a n d s  t h r o u g h  t h e  
u s e  o f  r a n g e  improvement  p r a c t i c e s .  Resource  l i m i t a t i o n s  c a n  
a l s o  be overcome t o  some e x t e n t  by i n c r e a s i n g  p r o d u c t i o n  
e f f i c i e n c y  t h r o u g h  improved c r o p  a n d  a n i m a l  p r o d u c t i o n  p r a c t i c e s .  

E s t i m a t i o n  o f  P o t e n t i a l  B e n e f i t s  f rom Adopt ion  o f  A l t e r n a t i v e  
Management P r a c t i c e s  

P r o d u c t i o n  s y s t e m s  p rob lems  were i d e n t i f i e d  i n  two major  
a r e a s :  low p r o d u c t i v i t y  ( i n c l u d i n g  low p r o d u c t i o n  e f f i c i e n c y  a n d  
low o v e r a l l  p r o d u c t i o n )  a n d  h i g h  p r o d u c t i o n  c o s t s .  While  t h e s e  
p rob lems  were common t o  b o t h  l i v e s t o c k  and  c r o p  p r o d u c t i o n ,  
emphas i s  i n  t h e  s e a r c h  f o r  a l t e r n a t i v e s  was d i r e c t e d  toward  
l i v e s t o c k  p r o d u c t i o n .  T h i s  d o e s  n o t  mean t h a t  t h e  p rob lems  i n  
c r o p  p r o d u c t i o n  a r e  n o t  a s  i m p o r t a n t ,  r a t h e r ,  t h e  e m p h a s i s  on 
l i v e s t o c k  p r o d u c t i o n  s e r v e s  t o  b a l a n c e  o t h e r  more w i d e s p r e a d  
e f f o r t s  i n  Morocco t h a t  a r e  d i r e c t e d  toward  i d e n t i f y i n g  a n d  
d e a l i n g  w i t h  ag ronomic  p rob lems .  A 1  t e r n a t i v e s  a d d r e s s i n g  
p r o d u c t i v i t y  a n d  p r o d u c t i o n  c o s t s  i n  l i v e s t o c k  p r o d u c t i o n  
e n t e r p r i s e s  were i d e n t i f i e d  i n  two major  a r e a s :  improved a n i m a l  
husbandry  a n d  management, a n d  i n c r e a s e d  p r o d u c t i o n  o f  low c o s t  
f o r a g e  a s  a  s u b s t i t u t e  f o r  h i g h  c o s t  f o r a g e s  a n d  f e e d s .  

P o t e n t i a l  B e n e f i t s  f rom Improved Animal Husbandry a n d  
Management 

B e n e f i t s  f rom t h e  low c o s t  a l t e r n a t i v e s  o f  improved b a s i c  
a n i m a l  husbandry  and  management c a n  o c c u r  a s  a n  i n c r e a s e  i n  t o t a l  
p r o d u c t i o n  a n d  a s  a n  i n c r e a s e  i n  p r o d u c t i o n  p e r  b r e e d i n g  f e m a l e ,  
two c l o s e l y  r e l a t e d  p r o d u c t i o n  p a r a m e t e r s .  However, i n  o r d e r  t o  
r e a l i z e  t h e s e  b e n e f i t s  i n  Moroccan p r o d u c t i o n  s y s t e m s ,  
n u t r i t i o n a l  r e q u i r e m e n t s  o f  a n i m a l s  must  be met. I n d i c a t i o n s  
a r e ,  t h a t  u n d e r  c u r r e n t  management, t h e  low l e v e l  o f  a n i m a l  
n u t r i t i o n  s u b s t a n t i a l l y  s u p p r e s s e s  r e p r o d u c t i o n  a n d  g rowth  of 
a n i m a l s .  E s t i m a t e s  o f  t h e  c o n t r i b u t i o n  o f  v a r i o u s  s o u r c e s  o f  
f e e d s  a n d  f o r a g e s  t o  t h e  f o r a g e  b a s e  ( p e r c e n t  dependence ,  T a b l e  
4 . 1 )  were t h o u g h t  t o  s e r i o u s l y  o v e r e s t i m a t e  f o r a g e  p r o d u c t i o n  on 
r a n g e l a n d s ,  p o s s i b l y  by a s  much a s  30%. The e s t i m a t e s  o f  f o r a g e  
c o n t r i b u t i o n s  f rom r a n g e l a n d s  were d e r i v e d  m a t h e m a t i c a l l y  by 
s u b t r a c t i n g  t h e  amounts  o f  r e p o r t e d  l e v e l s  o f  a n i m a l  n u t r i e n t s  
d e r i v e d  f rom ag ronomic  s o u r c e s  f rom t h e  e s t i m a t e d  amounts  o f  
n u t r i e n t s  r e q u i r e d  t o  meet a n i m a l  r e q u i r e m e n t s .  I t  i s  i m p o r t a n t ,  



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

With a d e q u a t e  a n i m a l  n u t r i t i o n  t h e  p o t e n t i a l  f o r  s i g n i f i c a n t  
improvement  i n  p r o d u c t i o n  a n d  p r o d u c t i o n  e f f i c i e n c y  i s  h i g h .  Lamb 
a n d  k i d  c r o p s  c o u l d  be e x p e c t e d  t o  i n c r e a s e  t o  a  m o d e s t l y  
r e s p e c t a b l e  level  o f  90% ( a  67% i n c r e a s e ) .  Average w e i g h t s  a t  
s i x  months of a g e  c o u l d  r e a s o n a b l y  be e x p e c t e d  t o  i n c r e a s e  t o  
a round  23  kg  f o r  lambs ( a  34% i n c r e a s e )  a n d  t o  1 7 . 5  kg  f o r  k i d s  
( a  57% i n c r e a s e ) .  Average f leece w e i g h t s  c o u l d  a l s o  be e x p e c t e d  
t o  i n c r e a s e  t o  a p p r o x i m a t e l y  2  kg ( a  24% i n c r e a s e ) .  Wool q u a l i t y  
a s  r e f l e c t e d  by p r i c e  c o u l d  be e x p e c t e d  t o  i n c r e a s e  3 3 % .  With 
improved husbandry  and  management, d e a t h  l o s s  o f  ma tu re  a n i m a l s  
c o u l d  b e  e x p e c t e d  t o  d e c r e a s e  f rom a n  a v e r a g e  o f  8% t o  5%. T o t a l  
a n n u a l  l i v e  a n i m a l  a n d  f i b e r  p r o d u c t i o n  c o u l d  r e a s o n a b l y  be 
e x p e c t e d  t o  i n c r e a s e  103% a n d  23% r e s p e c t i v e l y .  The magni tude  o f  
t h e s e  e s t i m a t e s  o f  p o t e n t i a l  b e n e f i t s  ( c h a n g e s )  do n o t  r e f l e c t  
e x c e p t i o n a l l y  h i g h  e x p e c t a t i o n s  o f  pe r fo rmance  b u t ,  more 
a c c u r a t e l y ,  r e f l e c t  e x c e p t i o n a l l y  low c u r r e n t  l e v e l s  o f  a n i m a l  
pe r fo rmance .  

P o t e n t i a l  B e n e f i t s  f rom I n c r e a s e  i n  Range Fo rage  P r o d u c t i o n  

T h e r e  a r e  many ways by which  f o r a g e  p r o d u c t i o n  f rom 
r a n g e l a n d s  c a n  be i n c r e a s e d .  These  i n c l u d e  i n v e s t m e n t  i n t e n s i v e  
p r a c t i c e s  s u c h  a s  s e e d i n g ,  s e e d l i n g  t r a n s p l a n t i n g  a n d  w a t e r  
h a r v e s t i n g  a s  well a s  e x t e n s i v e  p r a c t i c e s  s u c h  a s  g r a z i n g  
management. Each p r a c t i c e  r e q u i r e s  a d e q u a t e  g r a z i n g  c o n t r o l  a n d  
management f o r  d e s i r e d  r e s u l t s  t o  be r e a l i z e d .  The d e g r e e  t o  
which  employment o f  a n y  o f  t h e s e  a l t e r n a t i v e s  ( w i t h  t h e  p o s s i b l e  
e x c e p t i o n  o f  g r a z i n g  management) i s  a p p r o p r i a t e  i s  d e p e n d e n t  on 
t h e  p o t e n t i a l  o f  t h e  l o c a l  s i t e  t o  p roduce .  C h a r a c t e r i s t i c s  o f  
t h e  p a r t i c u l a r  s i t e  s u c h  a s  c l i m a t e ,  s o i l  d e p t h  a n d  t e x t u r e ,  
s l o p e  a n d  a s p e c t  a l l  i n t e r a c t  t o  d e t e r m i n e  t h e  s i t e  p o t e n t i a l .  
I n  a d d i t i o n ,  e a c h  p r a c t i c e  h a s  u n i q u e  r e q u i r e m e n t s  i n  terms o f  
t h e  c o m b i n a t i o n  of i n p u t s  i n v o l v e d  a f f e c t i n g  t h e  magni tude  o f  t h e  
i n v e s t m e n t  r e q u i r e d  f o r  i m p l e m e n t a t i o n .  A s  t h e  amount  o f  
i n v e s t m e n t  v a r i e s ,  d i f f e r e n t  l e v e l s  o f  p r o d u c t i o n  a r e  r e q u i r e d  t o  
d e f r a y  t h e  i n v e s t m e n t  c o s t s  o v e r  t h e  l i f e  o f  t h e  p r o j e c t .  A 
s e r i e s  o f  c o m b i n a t i o n s  o f  improvement  p r a c t i c e s  a n d  c o m b i n a t i o n s  
o f  p r a c t i c e s  by m e a s u r e s  o f  i n t e n s i t y  o f  a p p l i c a t i o n  a r e  
p r e s e n t e d  i n  T a b l e  4 .2  a l o n g  w i t h  t h e  e s t i m a t e d  i m p l e m e n t a t i o n  
c o s t s .  T r e a t m e n t s  i d e n t i f i e d  a s  h a v i n g  p o t e n t i a l  a s  e c o n o m i c a l l y  
v i a b l e  p r a c t i c e s  f o r  i n c r e a s i n g  f o r a g e  p r o d u c t i o n  a r e  d e s c r i b e d  
be low. 



T a b l e  4.2. Es t imnted  a v e r a g e  implemen ta t ion  c o s t s  (DH/ha) f o r  v a r i o u s  r ange  improvement p r a c t i c e  combina t ions .  

D i s t a n c e  between Contour  T e r r a c e s  ( m e t e r s )  

Ro T e r r a c e s  40m 35m 30m 25m 20m 15m 10m >m 
Trea tmen t  Combination ( o ) +  ( 2 . 5 ) +  ( 2 - 9 ) +  (3 .3 )+  ( 4 ) +  ( 5 ) +  ( 6 . 7 ) +  ( l o ) +  ( 2 0 ) +  

No Shrub  P l a n t i n g  
No Seed ing  ( d e f e r  o n l y ) *  
C h i s e l  1 / 3  - w/o s e e d i n g *  
C h i s e l  A l l  - w/o s e e d i n g *  
Rangeland Dr i l l  1 / 3  
Conven t iona l  S e e d i n g  1 /3 
Rangeland D r i l l  A l l  
Conven t iona l  S e e d i n g  A l l  

Sh rub  P l a n t i n g  8 4 1  I n t e r v a l e * *  
No Seed ing  ( s h r u b s  o n l y )  
C h i s e l  1 / 3  - w/o s e e d i n g  
C h i s e l  A l l  - w/o s e e d i n g  
Rangeland D r i l l  1 / 3  
Conven t iona l  S e e d i n g  1  /3 
Rangeland D r i l l  A l l  
Conven t iona l  S e e d i n g  A l l  

Sh rub  P l a n t i n g  8 3 m  I n t e r v a l s e * *  
.No Seed ing  ( s h r u b s  o n l y )  
C h i s e l  1 / 3  - w/o s e e d i n g  
C h i s e l  A l l  - w/o s e e d i n g  
Rangeland Dr i l l  1 / 3  
Conven t iona l  S e e d i n g  1 / 3  
Rangeland D r i l l  A l l  
Conven t iona l  S e e d i n g  A l l  

Sh rub  P l a n t i n g  0 2m I n t e r v a l s * * * *  
No S e e d i n g  ( s h r u b s  o n l y )  
C h i s e l  1 / 3  - w/o s e e d i n g  
C h i s e l  A l l  - w/o s e e d i n g  
Rangeland D r i l l  1 / 3  
Conven t iona l  S e e d i n g  1  /3 
Rangeland D r i l l  A l l  
Conven t iona l  S e e d i n g  A1 1 

+ Number o f  c o n t o u r  t e r r a c e s  p e r  h e c t a r e .  
S e a s o n a l  d e f e r m e n t  c o s t s  o f  9.52 DH/ha ( p e r e n n i a l  s p e c i e s  n o t  p l a n t e d ) ,  o t h e r w i s e ,  deferment  c o s t s  of 19.04 DH/ha. 

** Shrub  p l a n t i n g  w/o t e r r a c i n g  O 6 2  p l a n t s / h a .  
*** Shrub p l a n t i n g  w/o t e r r a c i n g  O 8 2  p l a n t s / h a .  

**** Shrub  p l a n t i n g  w/o t e r r a c i n g  @ 125  p l a n t s / h a .  



1 .  Contour  T e r r a c i n g  

Contour  t e r r a c i n g  i s  a p r a c t i c e  d e s i g n e d  t o  s l o w ,  c o l l e c t ,  
and ho ld  water a s  i t  r u n s  o v e r  t h e  s i tes .  S i n c e  a v a i l a b l e  water 
f o r  p l a n t  g rowth  i s  t h e  most i m p o r t a n t  l i m i t i n g  f a c t o r  a f f e c t i n g  
r ange  p r o d u c t i v i t y ,  w a t e r  r e t e n t i o n  and  h a r v e s t i n g  t e c h n i q u e s  
s u c h  a s  c o n t o u r  t e r r a c i n g  a r e  o f t e n  v e r y  e f f e c t i v e  means o f  
a l t e r i n g  mic roenv i ronmen ta l  c o n d i t i o n s  and i n c r e a s i n g  s i t e  
p r o d u c t i v i t y .  The c o s t  o f  c o n t o u r  t e r r a c i n g  w i t h  a  s i x  month 
growing  s e a s o n  d e f e r m e n t  p e r i o d  were e s t i m a t e d  f o r  n i n e  l e v e l s  o f  
i n t e n s i t y  ( f rom no t e r r a c e s  t o  t e r r a c e s  a t  5  m i n t e r v a l s )  and 
r anged  from 185  DH/ha f o r  t e r r a c i n g  a t  40 m i n t e r v a l s  and  a  s i x  
month d e f e r m e n t  p e r i o d  t o  1410  DH/ha f o r  d e f e r m e n t  and  t e r r a c e s  
a t  5 rn i n t e r v a l s .  C o s t  e s t i m a t e s  were based  on r e c o r d s  of l a b o r  
i n t e n s i v e  nonmechanized c o n s t r u c t i o n  o f  t e r r a c e s .  

2 .  Shrub  P l a n t i n g  

P l a n t i n g  o f  s e e d l i n g  s h r u b s  i s  a  p r a c t i c e  d e s i g n e d  t o  
i n c r e a s e  f o r a g e  p r o d u c t i o n  by i n t r o d u c i n g  woody f o d d e r  s p e c i e s  
a n d  by m o d e r a t i n g  l o c a l  m i c r o e n v i r o n m e n t a l  c o n d i t i o n s .  S h r u b s  
p l a n t i n g s  a r e  o f t e n  done i n  c o m b i n a t i o n  w i t h  w a t e r  h a r v e s t i n g  
t r e a t m e n t s  s u c h  a s  c o n t o u r  t e r r a c i n g  i n  o r d e r  t o  c o n c e n t r a t e  
w a t e r  n e a r  t h e  s h r u b s ,  i n c r e a s i n g  s u r v i v a l  and  p r o d u c t i o n .  The 
c o s t  o f  p l a n t i n g  s h r u b s  a t  f o u r  l i n e a r  i n t e r v a l s  ( 0 ,  2 m ,  3 m ,  
and  4  m )  a t  n i n e  l e v e l s  o f  i n t e n s i t y  ( f r o m  0 l i n e s  o r  t e r r a c e s  t o  
l i n e s  o r  t e r r a c e s  a t  5  m i n t e r v a l s )  r a n g e d  f rom 128  DH/ha f o r  
s h r u b s  p l a n t e d  a t  a  r a t e  o f  6 2  p l a n t s / h a  t o  2969 DH/ha f o r  s h r u b s  
p l a n t e d  a t  2  m i n t e r v a l s  on l i n e s  5 m a p a r t .  F i g u r e s  i n c l u d e d  
d e f e r m e n t  c o s t s  d u r i n g  t h e  e s t a b l i s h m e n t  p e r i o d  which was 
e s t i m a t e d  t o  be two growing  s e a s o n s .  

3 .  C h i s e l i n g  

C h i s e l i n g  i s  a n o t h e r  means by which w a t e r  c a n  be h a r v e s t e d  
and  r e t a i n e d  on t h e  s i t e  f o r  i n c r e a s i n g  f o r a g e  p r o d u c t i o n .  
C h i s e l i n g  c a n  be employed t o  h a r v e s t  w a t e r  t h a t  f a l l s  a s  
p r e c i p i t a t i o n  on t h e  c h i s e l e d  a r e a  and  t o  s low and  c o n c e n t r a t e  
w a t e r  f l o w i n g  from u n c h i s e l e d  a r e a s  i n  "zones"  by c h i s e l i n g  i n  
s t r i p s  on t h e  c o n t o u r .  T h i s  n o t  o n l y  r e d u c e s  i n v e s t m e n t  c o s t s  
b u t  a l s o  t a k e s  a d v a n t a g e  o f  h a r v e s t e d  r u n  i n  water t h a t  
o r i g i n a t e s  on t h e  n o n c h i s e l e d  a r e a .  Due t o  t h e  w a t e r  
c o n c e n t r a t i o n  e f f e c t ,  t r e a t m e n t  e f f i c i e n c y  ( p r o d u c t i o n / h a  
o f  a r e a  c h i s e l e d )  can  be e x p e c t e d  t o  be g r e a t e r  t h a n  f o r  comple t e  
c h i s e l i n g  o f  t h e  a r e a .  C h i s e l i n g  can  be  p a r t i c u l a r l y  a p p r o p r i a t e  
i n  a r e a s  domina ted  by a n n u a l  f o r a g e  s p e c i e s  b u t  can  a l s o  be 
e f f e c t i v e  i n  a r e a s  domina ted  by p e r e n n i a l  p l a n t s  s u c h  a s  
A r t e m i s i a  h e r b a - a l b a .  Al though some p l a n t s  a r e  u p r o o t e d  a n d  
k i l l e d  ( d e n s i t y  i s  r e d u c e d ) ,  i n d i v i d u a l  p l a n t  p r o d u c t i v i t y  and  
p l a n t  r e e s t a b l i s h m e n t  may be h i g h  a s  a  r e s u l t  o f  t h e  i n c r e a s e  i n  
m o i s t u r e  a v a i l a b l e  f o r  p l a n t  g rowth .  C o s t s  o f  c h i s e l i n g  a t  two 
i n t e n s i t i e s ,  33% o f  t h e  s u r f a c e  a r e a  a n d  100% o f  t h e  s u r f a c e  a r e a  
were 37 DH/ha and  9 0  DH/ha r e s p e c t i v e l y .  

4.  S e e d i n g  w i t h  t h e  Rangeland Dri l l  

Seed ing  w i t h  t h e  r a n g e l a n d  d r i l l  r e d u c e s  i m p l e m e n t a t i o n  



c o s t s  when compared t o  c o n v e n t i o n a l  seedbed p r e p a r a t i o n  a n d  
s e e d i n g  methods ,  w h i l e  p r o d u c i n g  e s s e n t i a l l y  t h e  same r e s u l t s  
g i v e n  t h e  p r o p e r  c o n d i t i o n s .  C o s t  r e d u c t i o n  is  r e a l i z e d  by 
r e d u c i n g  t h e  number o f  equ ipmen t  o p e r a t i o n s  ( d i s c i n g  and  s e e d b e d  
f i r m i n g  o p e r a t i o n s  a r e  u s u a l l y  o m i t t e d ) .  A s  a  r e s u l t ,  s eedbed  
p r e p a r a t i o n  i s  less  e f f e c t i v e .  T h i s  c a n  be a  c r i t i c a l  f a c t o r  
l i m i t i n g  s e e d i n g  s u c c e s s  d u r i n g  d r y  p e r i o d s  when seedbed  
p r e p a r a t i o n  c a n  make t h e  d i f f e r e n c e  be tween  s e e d l i n g  
e s t a b l i s h m e n t  and s e e d l i n g  m o r t a l i t y .  J u s t  a s  c h i s e l i n g  33% o f  
t h e  a r e a  r e d u c e s  i n v e s t m e n t  c o s t s  a n d  c a p i t a l i z e s  on h a r v e s t e d  
w a t e r ,  t h e  same r e l a t i o n s h i p  c a n  be e x p e c t e d  i n  t h e  a p p l i c a t i o n  
o f  p r a c t i c e s  s u c h  a s  s e e d i n g .  C o s t  o f  s e e d i n g  33% o f  t h e  s u r f a c e  
a r e a  i n  - con tou r  s t r i p s  w i t h  t h e  r a n g e l a n d  d r i l l  were 1 7 9  DH/ha 
w h i l e  c o s t s  o f  s e e d i n g  100% o f  t h e  a r e a  w i t h  t h e  r a n g e l a n d  d r i l l  
were 499 DH/ha i n c l u d i n g  e s t i m a t e d  equ ipmen t  c o s t s ,  s e e d  c o s t s ,  
a n d  t h e  c o s t  o f  d e f e r m e n t  f o r  two g rowing  s e a s o n s .  

5 .  S e e d i n g  by C o n v e n t i o n a l  Methods 

S e e d i n g  by c o n v e n t i o n a l  methods i n c l u d e s  p l o w i n g ,  d i s c i n g ,  
f i r m i n g  t h e  s eedbed  w i t h  a  ser ies  o f  p a c k e r  w h e e l s  and  s e e d i n g  
w i t h  a  c o n v e n t i o n a l  g r a i n  d r i l l .  A s  i n d i c a t e d  i n  t h e  d i s c u s s i o n s  
o f  s e e d i n g  w i t h  t h e  r a n g e l a n d  d r i l l ,  i m p l e m e n t a t i o n  c o s t s  a r e  
h i g h e r  a n d  r i s k  o f  s e e d i n g  f a i l u r e  i s  lower .  T h i s  i s  n o t  meant 
t o  imply  t h a t  s u c c e s s  i s  a s s u r e d  w i t h  t h i s  method s i n c e  no d e g r e e  
o f  s e e d b e d  p r e p a r a t i o n  w i l l  make much d i f f e r e n c e  i f  m o i s t u r e  i s  
i n s u f f i c i e n t  t o  a l l o w  s e e d l i n g  e s t a b l i s h m e n t  o r  i f  s e e d  q u a l i t y  
i s  low. C o s t s  f o r  c o n v e n t i o n a l  s e e d i n g  o f  33% o f  t h e  a r e a  i n  
c o n t o u r  s t r i p s  were 219 DH/ha a n d  619  DH/ha f o r  s e e d i n g  100% o f  
t h e  a r e a .  C o s t s  i n c l u d e  equ ipmen t  c o s t s ,  s e e d  c o s t s ,  a n d  t h e  
c o s t  o f  d e f e r m e n t  f o r  two growing  s e a s o n s .  

6 .  Combina t ions  

The e s t i m a t e d  c o s t s  a s s o c i a t e d  w i t h  c o m b i n a t i o n  o f  v a r i o u s  
complementary p r a c t i c e s  a r e  a l s o  p r e s e n t e d  i n  T a b l e  4 .2  and  
r e p r e s e n t  a  b r o a d  a r r a y  o f  i n v e s t m e n t  c o s t s  r a n g i n g  f rom 
i n v e s t m e n t  e x t e n s i v e  ( l ow  c o s t )  a l t e r n a t i v e s  t o  i n v e s t m e n t  
i n t e n s i v e  ( h i g h  c o s t )  improvement  a l t e r n a t i v e s .  

With these i n v e s t m e n t  c o s t s  i n  mind, i t  i s  now a p p r o p r i a t e  
t o  d i s c u s s  t h e s e  a l t e r n a t i v e s  f o r  i n c r e a s i n g  f o r a g e  p r o d u c t i v i t y  
i n  terms o f  economic f e a s i b i l i t y .  S i n c e  e f f o r t s  t o  q u a n t i f y  
p r o d u c t i o n  l e v e l s  r e s u l t i n g  f rom v a r i o u s  p r a c t i c e s  a n d  
c o m b i n a t i o n s  o f  p r a c t i c e s  i n  v a r i o u s  l o c a t i o n s  were s e r i o u s l y  
l i m i t e d  by d r o u g h t  a n d  o t h e r  f a c t o r s  d u r i n g  t h e  f i r s t  3 . 5  y e a r s  
o f  t h e  p r o j e c t ,  i t  was n o t  p o s s i b l e  t o  implement  t r i a l s  d e s i g n e d  
t o  o b t a i n  p r e l i m i n a r y  e s t i m a t e s  on which  t o  b a s e  e x p e c t a t i o n s  
u n t i l  t h e  l a s t  two y e a r s  o f  t h e  p r o j e c t .  T h e r e f o r e ,  t h e  p r o j e c t  
ended  p r i o r  t o  t h e  o p p o r t u n i t y  t o  o b t a i n  p r e l i m i n a r y  e s t i m a t e s  o f  
f o r a g e  p r o d u c t i o n  i n c r e a s e s  r e s u l t i n g  f rom many o f  t h e  t r e a t m e n t s  
and  t r e a t m e n t  c o m b i n a t i o n s .  I d e a l l y ,  f o r a g e  p r o d u c t i o n  e s t i m a t e s  
o v e r  t h e  d e f i n e d  l i f e  o f  t h e  v a r i o u s  improvement p r a c t i c e s  a r e  
needed  t o  p e r f o r m  i n v e s t m e n t  a n a l y s e s  f o r  a s s e s s m e n t  o f  economic  
f e a s i b i l i t y .  T h i s  is  e s p e c i a l l y  i m p o r t a n t  i n  a n  a r e a  s u c h  a s  
Morocco where many o f  these p r a c t i c e s  have  n o t  been  a p p l i e d  o r ,  
i f  a p p l i e d ,  r e s u l t s  have n o t  been a d e q u a t e l y  q u a n t i f i e d .  



I n  v i e w  o f  t h e s e  l i m i t a t i o n s  and  i n  o r d e r  t o  make t h e s e  
a n a l y s e s  more mean ing fu l  t o  Moroccan t e c h n i c i a n s  a n d  o t h e r s  i n  
t h e  f u t u r e ,  i t  is p e r h a p s  more u s e f u l  t o  c o n s i d e r  t h e  i n v e s t m e n t  
c o s t s  p r e s e n t e d  i n  T a b l e  4 .2  i n  terms o f  t h e  magni tude  o f  f o r a g e  
i n c r e a s e  ( r e t u r n s )  r e q u i r e d  a n n u a l l y  o v e r  t h e  l i f e  o f  t h e  p r o j e c t  
( s e t  a t  1 0  y e a r s  i n  t h e s e  a n a l y s e s )  i n  o r d e r  t o  p roduce  a  g i v e n  
r a t e  of r e t u r n  on i n v e s t m e n t .  T h i s  a p p r o a c h  f o l l o w s  t h e  same 
l i n e  of r e a s o n i n g  a s  t h e  one  employed by T o r e l l  e t  a l .  ( 1 9 8 6 ) .  
I n  a d d i t i o n ,  a l t h o u g h  t h e  a r r a y  o f  i n v e s t m e n t  c o s t s  p r e s e n t e d  a r e  
s p e c i f i c  c o s t  e s t i m a t e s  f o r  s p e c i f i c  p r a c t i c e s  a n d  c o m b i n a t i o n s  
o f  p r a c t i c e s ,  t h e  income s t r e a m  r e q u i r e d  t o  produce  a  g i v e n  r a t e  
o f  r e t u r n  i s  s p e c i f i c  o n l y  t o  t h e  magni tude  o f  t h e  i n v e s t m e n t  a n d  
t h e  i n t e r e s - t  r a t e  u sed .  If t h e  i n v e s t m e n t  c o s t s  o f  o t h e r  
p r a c t i c e s  o r  c o m b i n a t i o n s  a r e  known, t h e  income s t r e a m s  a n d  
p r o d u c t i o n  l e v e l s  r e q u i r e d  t o  produce  t h e s e  same rates  o f  r e t u r n  
c a n  be a p p r o x i m a t e d  by ma tch ing  t h e  i n v e s t m e n t  c o s t s  w i t h  c o s t  
v a l u e s  p r e s e n t e d  i n  T a b l e  4 .2  a n d  c o n s i d e r i n g  t h e  c o r r e s p o n d i n g  
r e t u r n s  i n  T a b l e s  4 .3 ,  4 .4  a n d  4.5. The r e t u r n s  i n  c o n s t a n t  
d i rhams  a n d  i n c r e a s e d  f o r a g e  p r o d u c t i o n  ( v a l u e d  a t  a p p r o x i m a t e l y  
0.35 DH/kg o f  d r y  m a t t e r )  r e q u i r e d  t o  p roduce  a real  ra te  o f  
r e t u r n  o f  2% on i n v e s t m e n t  c o s t s  p r e s e n t e d  i n  T a b l e  4 .2  a r e  
p r e s e n t e d  i n  T a b l e  4.3. The v a l u e s  r e q u i r e d  t o  p roduce  rea l  
r a t e s  o f  r e t u r n  o f  4% a n d  6% a r e  p r e s e n t e d  i n  T a b l e s  4 .4  a n d  4.5 .  
Rea l  i n t e r e s t  ra tes  a n d  t h e  e s t i m a t e d  a v e r a g e  c u r r e n t  ( c o n s t a n t  
d i rham o r  r e a l )  p r i c e  o f  f o r a g e  were used  t o  p r o v i d e  c o n s i s t e n c y  
a s  s u g g e s t e d  by v a r i o u s  a u t h o r s  (Howe, 1971 ; Over ton  a n d  Hunt ,  
1974;  Hanke e t  a l . ,  1975;  Row e t  a l . ,  1981;  Workman, 1 9 8 6 ) .  I n  
o r d e r  t o  be  c o n s i s t e n t ,  i t  i s  n e c e s s a r y  t o  u s e  e i t h e r  ( 1 )  rea l  
( i n f l a t i o n - f r e e )  ra tes  o f  i n t e r e s t  w i t h  p r o j e c t i o n s  o f  f u t u r e  
r e t u r n s  b a s e d  on r ea l  ( c u r r e n t ,  u n a d j u s t e d  f o r  i n f l a t i o n )  p r i c e s  
o r  ( 2 )  t h e  nomina l  ( c u r r e n t  bo r rowing)  r a t e  o f  i n t e r e s t  w i t h  
f u t u r e  p r o j e c t i o n  o f  r e t u r n s  t h a t  a r e  a d j u s t e d  f o r  i n f l a t i o n .  I n  
o f f e r i n g  a n a l y s e s  u s i n g  a  r a n g e  o f  real  i n t e r e s t  ra tes  ( 2 % ,  4% 
a n d  6%) a n d  r e a l  p r i c e s  i n  e s t i m a t i n g  r e t u r n s ,  t h e  problem o f  
t r y i n g  t o  e s t i m a t e  f u t u r e  i n f l a t i o n  and  t o  a d j u s t  a l l  f u t u r e  
r e t u r n s  was a v o i d e d .  A r a n g e  o f  2%,  4% a n d  6% r e a l  i n t e r e s t  
r a t e s  was u s e d  because  t h e  real  i n t e r e s t  r a t e  r e l e v a n t  i n  Morocco 
was unknown. However, based  on long- t e rm estimates o f  a  r e a l  
i n t e r e s t  r a t e  o f  4% i n  t h e  U.S. d i s c u s s e d  by Row e t  a l .  ( 1 9 8 1 ) ,  
t h e  r ange  p r e s e n t e d  was t h o u g h t  t o  be a p p r o p r i a t e  f o r  Morocco. 



T a b l e  4.3.  Average a n n u a l  r e t u r n s  ( c o n s t a n t  DH) and i n c r e a s e  i n  f o r a g e  p r o d u c t i o n  (kg  d r y  m t t e r / h a  6 9-32 bHjMAUf4 - i n  
p a r e n t h e s e s )  r e q u i r e d  o v e r  a  t e n - y e a r  p r o j e c t  l i f e  t o  produce  a  r e a l  r a t e  o f  r e t u r n  on inves tmen t  o f  2%. 

D i s t a n c e  between Contour  T e r r a c e s  ( m e t e r s )  

A o T e r r a c e s  40m 35m 3Om 25m 20m 15m 1 Om 5 m 
T r e a t m e n t  Combinat ion  ( o ) +  ( 2 . 5 ) +  ( 2 . 9 ) +  ( 3 . 3 ) +  ( 4 ) +  ( 5 ) +  ( 6 . 7 ) +  ( l o ) +  ( 2 0 ) *  

DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH (kg )  

No S h r u b  P l a n t i n g  
No S e e d i n g  ( d e f e r  o n l y ) *  1  
C h i s e l  1 / 3  - w/o s e e d i n g *  4  
C h i s e l  A l l  - w/o s e e d i n g *  1 0  
Rangeland D r i l l  1/3 2 2  
C o n v e n t i o n a l  S e e d i n g  1 / 3  27  
Rangeland D r i l l  A l l  6 2  
Conven t iona  1 S e e d i n g  A 1  1 77 

S h r u b  P l a n t i n g  8 4m I n t e r v a l s * *  
No S e e d i n g  ( s h r u b s  o n l y )  16 
C h i s e l  1/3 - w/o s e e d i n g  19 

lu C h i s e l  A l l  - w/o s e e d i n g  
3 

2 6  
Rangeland D r i l l  1/3 3 6  
C o n v e n t i o n a l  S e e d i n g  1/3 41 
Rangeland D r i l l  A l l  76  
C o n v e n t i o n a l  S e e d i n g  A l l  91 

S h r u b  P l a n t i n g  0 3 m  I n t e r v a l s * * *  
No S e e d i n g  ( s h r u b s  o n l y )  2 0  
C h i s e l  1/3 - w/o s e e d i n g  2 3  
C h i s e l  A l l  - w/o s e e d i n g  30 
Rangeland D r i l l  1/3 40  
C o n v e n t i o n a l  S e e d i n g  1/3 45 
Rangeland D r i l l  A l l  8 0  
C o n v e n t i o n a l  S e e d i n n  A 1  1 9 5  

S h r u b  P l a n t i n g  0 2m ~ n t e r v a l s * * * *  
No S e e d i n g  ( s h r u b s  o n l y )  28  ( 7 9 )  50 (142)  56 (159)  65 (184)  77 (218)  9 5  (269)  126  ( 3 5 7 )  187 
C h i s e l  1/3 - w/o s e e d i n g  ( 8 8 )  53 (150)  59  (167)  68 (193)  8 1  (230)  9 9  (281)  1 2 9  ( 3 6 6 )  1 9 0  
C h i s e l  A l l  - wjo s e e d i n g  (108)  60 (170)  6 6  (187)  75 (213)  87 (247)  105 (298)  136 ( 3 8 6 )  197 
Rangeland D r i l l  1/3 48 (136)  7 0  (199)  76 (216)  85 (241)  97 (275)  115 (326)  1 4 6  ( 4 1 4 )  207 
C o n v e n t i o n a l  S e e d i n g  1 / 3  5 3  (150)  75 (213)  81  (230)  9 0  (255)  102  (289)  120 (340)  151 ( 4 2 8 )  212 
Rangeland D r i l l  A l l  88 (250)  1 1 0  (312)  116 ( 3 2 9 )  1 2 5  ( 3 5 5 )  137  (389)  155 (440) 186 ( 5 2 8 )  247 
C o n v e n t i o n a l  S e e d i n g  A l l  lo3 (292)  1 2 5  (355)  151 (372)  140 (397)  152 (431)  170  (482)  201 ( 5 7 0 )  262 

+ Number o f  c o n t o u r  t e r r a c e s  p e r  h e c t a r e .  
S e a s o n a l  d e f e r m e n t  o n l y  - r e t u r n s  r e c e i v e d  p r i o r  t o  t h e  end o f  t h e  f i r s t  y e a r  f o l l o w i n g  i m p l e m e n t a t i o n .  

** S h r u b  p l a n t i n g  w/o t e r r a c i n g  8 6 2  p l a n t s / h s .  
*** S h r u b  p l a n t i n g  w/o t e r r a c i n g  8 8 2  p l a n t s / h a .  

**** S h r u b  p l a n t i n g  w/o t e r r a c i n g  0 1 2 5  p l a n t s / h a .  



Tab le  4.4. Average a n n u a l  r e t u r n s  ( c o n s t a n t  DH) a n d  i n c r e a s e  i n  f o r a g e  p r o d u c t i o n  ( k g  d r y  m t t s r / h a  0 -9.52 D H / M A U M  - i n  
p a r e n t h e s e s )  r e q u i r e d  o v e r  a  t e n - y e a r  p r o g e c t  l i f e  t o  p roduce  a  r e a l  r a t e  o f  r e t u r n  on i n v e s t m e n t  o f  42. 

D i s t a n c e  between Contour  T e r r a c e s  ( m e t e r s )  

T rea tmen t  Combinat ion  
No T e r r a c e s  40m 35m 3om 2510 20m 15m 1  Om 5 m  

(O)+ ( 2 . 5 ) +  ( 2 . 9 ) +  ( 3 . 3 ) +  ( 4 ) +  ( 5 ) +  ( 6 . 7 ) +  ( l o ) +  ( 2 0 ) +  
DH (kg )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH ( k g )  DH (kg) 

No Shrub P l a n t i n g  
No Seed ing  ( d e f e r  o n l y ) *  1  3 2 3  ( 6 5 )  26  
C h i s e l  1 / 3  - w/o s e e d i n g *  5 ( 1 4 )  2 6  ( 7 4 )  2 9  
C h i s e l  A l l  - w/o s e e d i n g *  1 1  ( 3 1 )  33 ( 9 4 )  36 
Rangeland Dri l l  1 / 3  2 5  (71 )  50 ( 1 4 2 )  53 
Conven t iona l  S e e d i n g  1 / 3  31  (88 )  55 ( 1 5 6 )  59 
Rangeland Dri l l  A l l  70 (199)  9 4  (267)  98 
Conven t iona l  S e e d i n g  A l l  87 (247)  111 (315)  115  

Shrub  P l a n t i n  0 4m I n t e r v a l s * *  
No Seed ing  f s h r u b s  o n l y )  1 8  ( 5 1 )  42 (119)  48 
C h i s e l  1 / 3  - w/o s e e d i n g  2 2  (62 )  4 6  ( 1 3 0 )  51 
C h i s e l  A l l  - w/o s e e d i n g  2 9  ( 8 2 )  54  (153)  59 
Rangeland Dri l l  1 / 3  4 0  (113)  65 (184)  70 
Conven t iona l  S e e d i n g  1 /3 46 (130)  70 (199)  7 6  
Rangeland D r i l l  A l l  85 (241)  1 0 9  ( 3 0 9 )  115 
Conven t iona l  S e e d i n g  A l l  102 (289)  1 2 6  ( 3 5 7 )  132 

Shrub  P l a n t i n g  0 3 m  I n t e r v a l s * * *  
No S e e d i n g  ( s h r u b s  o n l y )  22  (62 )  47 ( 1 3 3 )  53 
C h i s e l  1 / 3  - w/o s e e d i n g  2 6  (74 )  50 ( 1 4 2 )  56 
C h i s e l  A l l  - w/o s e e d i n g  33 ( 9 4 )  58 ( 1 6 4 )  64  
Rangeland Dr i l l  1/3 4 4  (125)  69 ( 1 9 6 )  75 
Conven t iona l  S e e d i n g  1 / 3  50 (142)  75 (213)  8 1  
Rangeland Dr i l l  A l l  89 (252)  114 (323)  120  
Conven t iona l  S e e d i n g  A l l  106 (301)  1 3 0  ( 3 6 9 )  137 

Shrub  P l a n t i n g  0 2m I n t e r v a l s * * * *  
No S e e d i n g  ( s h r u b s  o n l y )  31  (88 )  56 (159)  63 
C h i s e l  1 / 3  - w/o s e e d i n g  35 (99)  59 (167)  67 
C h i s e l  A l l  - w/o s e e d i n g  42 (119)  67 (190)  74 
Rangeland Dr i l l  1 / 3  53 (150)  78 (221)  85 
Conven t iona l  S e e d i n g  1 / 3  59 (167)  83 (235)  91  
Rangeland Dr i l l  A l l  98 (278)  1 2 3  (349)  130  
Conven t iona l  S e e d i n g  A l l  1 1 5  (326)  139  (394)  147 

+ Number o f  c o n t o u r  t e r r a c e s  p e r  h e c t a r e .  
S e a s o n a l  d e f e r m e n t  o n l y  - r e t u r n s  r e c e i v e d  p r i o r  t o  t h e  end  o f  t h e  f i r s t  y e a r  f o l l o w i n g  implemen ta t ion .  

** S h r u b  p l a n t i n g  w/o t e r r a c i n g  0 6 2  p l a n t s / h a .  
*** Shrub  p l a n t i n g  w/o t e r r a c i n g  0 8 2  p l a n t a / h a .  

**** Shrub  p l a n t i n g  w/o t e r r a c i n g  0 125  p l a n t s / h a .  



Table 4.5. Average annual returns (constant D H )  and increase in forage production (kg dry matter/ha O 9.52 DH/HAUH - in 
parentheses) required over a ten-year project  l i f e  to produce a rea l  r a te  of re turn  on investment of 6%. 

Distance between Contour Terraces (meters) 

ho Terraces 40m 35m 3001 2501 20m 15m 1 Om 5m 
Treatment Combination ( O ) +  (2.5)+ (2.9)+ (3.3)+ ( 4 ) +  (5). (6 .7)+ ( l o ) +  (20)+ 

DH (kg) DH (kg) DH (kg) DH (kg) DH (kg) DH (kg) DH (kg) DH (kg) DH ( k g )  

No Shrub Planting 
No Seeding (defer only )+  1 (3)  25 (71) 29 (82) 33 (94) 39 (111) 49 (139) 65 (184) 96 
Chiael 1/3 - u/o seeding* 5 (14) 29 (82) 32 (91) 37 (105) 43 (122) 53 (150) 68 (193) 100 
Chisel A l l  - w/o seeding* 12 (34) 36 (102) 39 (111) 44 (125) 50 (142) 60 (170) 78 (221) 107 
Rangeland D r i l l  1 /3  28 (79) 55 (156) 59 (167) 64 (182) 72 (204) 82 (233) 101 (286) 137 
Conventional Seeding 1 /3  (96) 61 (173) 65 (184) 70 (193) 78 (221) 89 (252) 107 (303) 143 
Rangeland Dr i l l  A l l  (221) 105 (298) 109 (309) 114 (324) 121 (344) 132 (375) 151 (428) 187 
Conventional Seeding A l l  96 (272) 124 (352) 128 (363) 133 (377) 140 (397) 151 (428) 169 (480) 206 

Shrub Planting O 4m In te rva l s++ 
No Seeding (shrubs only) 20 (57) 47 (133) 53 (150) 61 (173) 72 (204) 89 (252) 118 (335) 174 
Chisel 1 /3  - w/o seeding 24 (69) 51 (146) 57 (163) 65 (185) 77 (217) 93 (265) 122 (346) 178 

lu Chisel A l l  - w/o seeding 32 (91) 60 (170) 66 (187) 74 (210) 85 (241) 102 (289) 130 (3b9) 186 
2 Rangeland Dr i l l  1/3 45 (128) 72 (204) 78 (221) 86 (244) 97 (275) 114 (323) 143 (406) 199 
4 Conventional Seeding 1 /3  51 (145) 78 (221) 84 (238) 92 (261) 103 (292) 120 (340) 149 (423) 205 

Rangeland Dr i l l  A l l  95 (269) 122 (346) 128 (363) 136 (386) 147 (417) 164 (4b5) 193 (547) 248 
Conventional Seeding A l l  113 (320) 141 (400) 147 (417) 155 (440) 166 (471) 183 (519) 211 (598) 267 

Shrub Planting B 310 Intervals+*+ 
No Seeding (shrubs only) 25 (71) 52 (147) 59 (167) 68 (193) 80 (227) 99 (281) 131 (372) 192 
Chisel 1/3 - w/o seeding (82) 56 (159) 63 (179) 72 (204) 84 (238) 103 (292) 135 (383) 197 
Chisel A l l  - w/o seeding :; (105) 64 (182) 71 (201) 80 (227) 92 (261) 112 (318) 143 (406) 205 
Rangeland D r i l l  1 /3  50 (142) 77 (218) 84 (238) 93 (264) 105 (298) 124 (352) 156 (442) 217 
Conventional Seeding 1 /3  56 (159) 83 (235) 90 (255) 99 (281) 111 (315) 130 (369) 162 (459) 223 
Rangeland Dr i l l  A l l  99 (281) 127 (360) 134 (380) 142 (403) 155 (440) 174 (493) 206 (584) 267 
Conventiona 1 Seeding A1 1 118 (335) 145 (411) 152 (431) 161 (457) 173 (491) 193 (547) 224 (635) 286 

Shrub Planting B 2m In te rva l s++++ 
No Seeding (shrubs only) 35 (99) 62 (176) 70 (199) 81 (230) 96 (272) 119 (338) 157 (445) 233 
Chisel 1/3 - w/o seeding 39 (111) 66 (187) 74 (210) 85 (241) 101 (286) 123 (349) 161 (457) 237 
Chisel A l l  - w/o seeding 47 (133) 74 (210) 82 (233) 93 (264) 109 (309) 132 (374) 169 (4791245 
Rangeland Dr i l l  1 /3  60 (170) 87 (247) 95 (269) 105 (298) 121 (343) 144 (408) 182 (516) 258 
Conventiona 1 Seeding 1/3  66 (187) 93 (264) 101 (286) 112 (318) 128 (363) 150 (425) 188 (533) 264 
Rangeland Dr i l l  A l l  109 (309) 137 (389) 145 (411) 155 (440) 171 (485) 194 (550) 232 (658) 308 
Conventional Seeding A l l  128 (363) 155 (440) 163 (462) 174 (493) 190 (539) 213 (604) 250 (709) 32b 

+ Number of contour ter races  per hectare. 
+ Seasonal deferment only - re turns  received prior to the end of the f i r s t  year following implementation. 

*+ Shrub planting w/o terracing O 62 plants/ha. 
"+ Shrub planting w/o ter racing 82 plants/ha. 

++++ Shrub plant ing w/o ter racing a 125 plants/ha. 



There  a r e  s e v e r a l  o t h e r  i m p o r t a n t  a s p e c t s  o f  how t h e  
a n a l y s e s  were c a r r i e d  o u t  t h a t  s h o u l d  be c o n s i d e r e d .  Forage  was 
v a l u e d  a t  9 .52  DH f o r  a  Moroccan Animal U n i t  Month o f  f o r a g e  ( 2 7  
kg o f  d r y  m a t t e r )  based  on t h e  e s t i m a t e d  a v e r a g e  f e e d  a n d  f o r a g e  
c o s t  p r o d u c e r s  i n c u r r e d  i n  l i v e s t o c k  p r o d u c t i o n  e n t e r p r i s e s  
( T a b l e  4.1 ) .  A d d i t i o n a l  f o r a g e  p roduced  c a n  be v a l u e d  a t  t h i s  
r a t e  because  i t  can  be d i r e c t l y  s u b s t i t u t e d  f o r  some o t h e r  f e e d  
o r  f o r a g e  s o u r c e  c u r r e n t l y  u sed .  T h i s  a v e r a g e  v a l u e  i s  a  
c o n s e r v a t i v e  e s t i m a t e  of t h e  v a l u e  of  i n c r e a s e d  f o r a g e  p r o d u c t i o n  
s i n c e  a c t u a l  s u b s t i t u t i o n  would undoub ted ly  i n v o l v e  r e p l a c e m e n t  
o f  t h e  most e x p e n s i v e  f e e d  s o u r c e  w i t h  a  lower  c o s t  s u b s t i t u t e  i f  
a t  a l l  p o s s i b l e .  

Annual- r e t u r n s  were assumed t o  be r e c e i v e d  a t  t h e  end  o f  
e a c h  y e a r  and  some p r a c t i c e s  r e q u i r e d  l o n g e r  de fe rmen t  p e r i o d s  
t h a n  o t h e r s .  For  example ,  f o r  p r a c t i c e s  i n  which e s t a b l i s h m e n t  
o f  p e r e n n i a l  p l a n t s  was n o t  a  f a c t o r  and  d e f e r m e n t  was o n l y  
s e a s o n a l ,  b e n e f i t s  were assumed t o  be r e a l i z e d  a t  a  c o n s t a n t  r a t e  
a t  t h e  end o f  e a c h  o f  t h e  t e n  y e a r s  o f  p r o j e c t  l i f e .  The f i r s t  
t h r e e  rows o f  t a b l e  e n t r i e s  i n  T a b l e s  4 .3 ,  4 .4 ,  and  4 .5  were 
based  on t h i s  a s s u m p t i o n  because  no s e e d i n g  o r  p l a n t i n g  o f  
p e r e n n i a l  s p e c i e s  was i n v o l v e d .  C o n v e r s e l y ,  f o r  p r a c t i c e s  i n  
which e s t a b l i s h m e n t  o f  p e r e n n i a l  f o r a g e  s p e c i e s  ( b o t h  h e r b a c e o u s  
a n d  woody) was a  f a c t o r ,  a  l o n g e r  d e f e r m e n t  p e r i o d  was n e c e s s a r y  
and  b e n e f i t s  were assumed t o  b e g i n  a t  t h e  end o f  t h e  second  y e a r  
o f  t h e  p r o j e c t  c o n t i n u i n g  t o  a c c r u e  a t  a  c o n s t a n t  r a t e  a t  t h e  end  
o f  e a c h  o f  t h e  r e m a i n i n g  e i g h t  y e a r s  o f  p r o j e c t  l i f e .  A l l  
e n t r i e s  i n  T a b l e s  4 .3 ,  4.4 and  4 .5 ,  w i t h  t h e  e x c e p t i o n  o f  t h e  
f i r s t  t h r e e  rows, were d e r i v e d  based  on a  l o n g e r  d e f e r m e n t  
p e r i o d .  The re  a r e  i m p o r t a n t  i m p l i c a t i o n s  r e l a t e d  t o  t h e s e  
a s s u m p t i o n s  t h a t  s h o u l d  be emphas ized .  The a s s u m p t i o n  t h a t  
r e t u r n s  w i l l  b e g i n  a t  a  c e r t a i n  magni tude  and  c o n t i n u e  t o  a c c r u e  
a t  a n  a v e r a g e  a n d  c o n s t a n t  r a t e  t h r o u g h o u t  t h e  r e m a i n i n g  l i f e  o f  
t h e  p r o j e c t  i s  a n  o v e r s i m p l i f i c a t i o n  t h a t  h a s  a  g r e a t  d e a l  o f  
b e a r i n g  on t h e  a n a l y s i s .  I n  r e a l i t y ,  t h e r e  is a l w a y s  v a r i a b i l i t y  
i n  p r o d u c t i o n  from y e a r  t o  y e a r  a n d  b e n e f i t s  s u c h  a s  p r o d u c t i o n  
i n c r e a s e s  o f t e n  peak i n  t h e  e a r l y  y e a r s  and  g r a d u a l l y  d e c l i n e  
o v e r  t h e  r e m a i n i n g  l i f e  o f  t h e  p r o j e c t .  Wi thou t  p r o d u c t i o n  
e s t i m a t e s  o v e r  time, i t  i s  i m p o s s i b l e  t o  o b j e c t i v e l y  t a k e  t h e s e  
p r o d u c t i o n  c h a r a c t e r i s t i c s  i n t o  c o n s i d e r a t i o n ,  t h e r e f o r e ,  a v e r a g e  
p r o d u c t i o n  v a l u e s  were used .  The f a c t  t h a t  h i g h e r  r e t u r n s  i n  t h e  
e a r l y  y e a r s  o f  p r o j e c t  l i f e  a r e  more e f f e c t i v e  t h a n  t h e  same 
r e t u r n s  i n  l a t e r  y e a r s  i n  c o v e r i n g  i n v e s t m e n t  c o s t s  ( d u e  t o  t h e  
time v a l u e  of money) d o e s ,  however ,  make u s e  o f  e s t i m a t e d  a v e r a g e  
r e t u r n s  a  c o n s e r v a t i v e  a p p r o a c h .  

The r e l a t i o n s h i p s  among T a b l e s  4 .2 ,  4 .3 ,  4 .4 ,  and 4 .5  a r e  
i m p o r t a n t  t o  u n d e r s t a n d  i n  o r d e r  t o  be u s e f u l  a n d  some d i s c u s s i o n  
i s  w a r r a n t e d .  T h i s  may b e s t  be  done by c o n t r a s t i n g  t h e  
r e s p e c t i v e  t a b l e  e n t r i e s  f o r  some s p e c i f i c  improvement p r a c t i c e  
c o m b i n a t i o n .  For  example ,  t h e  p r a c t i c e  o f  s e e d i n g  p e r e n n i a l  
f o r a g e  s p e c i e s  i n  c o n t o u r  s t r i p s  on 33% of a n  a r e a  w i t h  a  
r a n g e l a n d  d r i l l  i s  e s t i m a t e d  t o  c o s t  179  DH/ha a s  n o t e d  i n  T a b l e  
4 .2 .  I n  o r d e r  f o r  t h i s  i n v e s t m e n t  t o  p roduce  a  2% r e a l  r a t e  o f  
r e t u r n ,  t h e  a v e r a g e  a n n u a l  i n c r e a s e  i n  b e n e f i t s  t h a t  b e g i n  t o  
a c c r u e  a t  t h e  end  o f  t h e  s econd  y e a r  o f  t h e  t e n  y e a r  p r o j e c t  l i f e  
must  be w o r t h  22 DH/ha ( T a b l e  4.3).  A t  9 .52 DH/MAUM o r  .35 
DH/kg o f  f o r a g e  on a d r y  m a t t e r  b a s i s ,  a n  i n c r e a s e  i n  d r y  m a t t e r  
f o r a g e  p r o d u c t i o n  o f  6 3  kg/ha  i s  r e q u i r e d .  If a  p a r t i c u l a r  r a n g e  



s i t e  unde r  c o n s i d e r a t i o n  i s  c u r r e n t l y  p r o d u c i n g  a n  a v e r a g e  o f  1 6 0  
kg /ha  o f  f o r a g e  d r y  m a t t e r ,  t h e n  s e e d i n g  o f  33% o f  t h e  a r e a  i n  
c o n t o u r  s t r i p s  w i t h  a  r a n g e l a n d  d r i l l  must  r e s u l t  i n  a n  a v e r a g e  
of 223  kg /ha  o f  f o r a g e  d r y  m a t t e r  t h a t  i s  u s a b l e  by t h e  end  o f  
t h e  s econd  y e a r  a f t e r  i m p l e m e n t a t i o n  o f  t h e  p r a c t i c e  i n  o r d e r  t o  
p roduce  a  r e a l  r a t e  o f  r e t u r n  o f  2%. I n  t h e  a b s e n c e  o f  
p r o d u c t i o n  measurements  f rom which  t h e  manager c a n  make 
c o m p a r i s o n s ,  t h e  manager must  make a  s u b j e c t i v e  a s s e s s m e n t  o f  
whe the r  o r  n o t  t h a t  p a r t i c u l a r  s i t e  h a s  t h e  p o t e n t i a l  t o  p roduce  
f o r a g e  d r y  m a t t e r  a t  t h e  l e v e l  r e q u i r e d  and  e i t h e r  r e j ec t  o r  
a c c e p t  t h a t  improvement a l t e r n a t i v e  a s  f e a s i b l e .  If a  r e a l  
i n t e r e s t  r a t e  o f  4% ( T a b l e  4 .4)  is  a p p r o p r i a t e ,  b e n e f i t s  must  be  
v a l u e d  gt 25 DH/ha and  t h e  p r o d u c t i o n  i n c r e a s e  must be  71 kg /ha  
o f  f o r a g e  d r y  m a t t e r .  The p o t e n t i a l  o f  t h e  s i t e  t o  p roduce  
f o r a g e  t h r o u g h  i m p l e m e n t a t i o n  o f  t h e  p r a c t i c e  i n  q u e s t i o n  must  be 
a t  l e a s t  a n  a v e r a g e  o f  231 kg /ha  o f  f o r a g e  d r y  m a t t e r .  If a  r e a l  
i n t e r e s t  r a t e  o f  6% ( T a b l e  4 . 5 )  i s  a p p r o p r i a t e ,  b e n e f i t s  must  be 
v a l u e d  a t  28  DH/ha a n d  p r o d u c t i o n  must  be  i n c r e a s e d  by 79 kg /ha  
o f  f o r a g e  d r y  m a t t e r  t o  a n  a v e r a g e  l e v e l  o f  239 k g / h a .  

I n  o r d e r  t o  p r o v i d e  a  d r a m a t i c  c o n t r a s t  t o  t h e  p r e c e e d i n g  
example ,  i t  might  p r o v e  u s e f u l  t o  d i s c u s s  a n  i n v e s t m e n t  i n t e n s i v e  
c o m b i n a t i o n  o f  p r a c t i c e s  f o r  i n c r e a s i n g  f o r a g e  p r o d u c t i o n .  A 
good example  o f  s u c h  a  c o m b i n a t i o n  of p r a c t i c e s  migh t  be c o n t o u r  
t e r r a c i n g  a t  5  m i n t e r v a l s ,  p l a n t i n g  s h r u b s  a t  2  m i n t e r v a l s  
a l o n g  t h e  t e r r a c e s ,  a n d  s e e d i n g  t h e  e n t i r e  a r e a  u s i n g  
c o n v e n t i o n a l  methods.  Such a  c o m b i n a t i o n  o f  p r a c t i c e s  r e q u i r e s  
t h e  h i g h e s t  l e v e l  o f  i n v e s t m e n t  o f  a n y  c o m b i n a t i o n  o f  p r a c t i c e s  
c o n s i d e r e d  i n  t h e  a n a l y s i s .  The i n v e s t m e n t  r e q u i r e m e n t  was 
e s t i m a t e d  t o  be  3569 DH/ha ( T a b l e  4 . 2 ) .  With t h i s  l e v e l  o f  
i n v e s t m e n t ,  t h e  a v e r a g e  a n n u a l  r e t u r n s  r e q u i r e d  t o  p r o v i d e  a  2% 
r e a l  r a t e  o f  r e t u r n  on i n v e s t m e n t  was 446 DH/ha o r  a n  a v e r a g e  d r y  
m a t t e r  f o r a g e  p r o d u c t i o n  i n c r e a s e  o f  1265 kg /ha  a t  a  v a l u e  o f  
9 .52  DH/MAUM ( T a b l e  4 . 3 ) .  On a  s i t e  c u r r e n t l y  p r o d u c i n g  1 6 0  
kg /ha  o f  f o r a g e  d r y  m a t t e r  t h e  new l e v e l  o f  f o r a g e  p r o d u c t i o n  
r e q u i r e d  would be 1425 kg /ha  o f  f o r a g e  d r y  m a t t e r ,  a n  e i g h t  f o l d  
i n c r e a s e .  To e c o n o m i c a l l y  j u s t i f y  c a r r y i n g  o u t  t h i s  c o m b i n a t i o n  
o f  p r a c t i c e s ,  t h e  s i t e  must  have a  g r e a t  d e a l  o f  p o t e n t i a l  f o r  
p r o d u c i n g  f o r a g e .  If t h e  v a l u e  o f  f o r a g e  was g r e a t e r  t h a n  9 .52 
D H / M A U M ,  t h e  r e q u i r e d  amount o f  f o r a g e  i n c r e a s e  would be less. 
However, i f  t h e  v a l u e  o f  f o r a g e  was less  t h a n  9 .52 D H / M A U M ,  t h e  
amount of f o r a g e  i n c r e a s e  r e q u i r e d  t o  make t h i s  a n  e c o n o m i c a l l y  
f e a s i b l e  c o m b i n a t i o n  of improvement  p r a c t i c e s  would be g r e a t e r  
t h a n  1265  k g / h a .  If a  r e a l  r a t e  of r e t u r n  o f  4% ( T a b l e  4 . 4 )  was 
t h e  a p p r o p r i a t e  r e f l e c t i o n  o f  o p p o r t u n i t y  c o s t ,  a v e r a g e  a n n u a l  
r e t u r n  would have t o  be  v a l u e d  a t  499 DH/ha a n d  a  14.15 kg /ha  
i n c r e a s e  i n  f o r a  e d r y  m a t t e r  would be r e q u i r e d  t o  p r o v i d e  t h i s  
v a l u e  a t  9 .52  DH 7 MAUM. If t h e  a p p r o p r i a t e  r e a l  i n t e r e s t  r a t e  was 
6% ( T a b l e  4 . 5 ) ,  a v e r a g e  a n n u a l  r e t u r n  would need  t o  be 556 D ~ / h a  
and  t h e  r e q u i r e d  f o r a g e  i n c r e a s e  would be  1577 kg /ha  o f  f o r a g e  
d r y  m a t t e r .  

S e v e r a l  a d d i t i o n a l  p o i n t s  s h o u l d  be made i n  o r d e r  t o  
c o m p l e t e  t h e  d i s c u s s i o n  o f  t h e s e  a n a l y s e s .  F i r s t ,  t h e  p e r i o d  of 
time f o r  d e f e r m e n t  r e q u i r e d  p r i o r  t o  t h e  commencement o f  t h e  
r e a l i z a t i o n  o f  b e n e f i t s  d r a m a t i c a l l y  a f f e c t s  t h e  economic 
f e a s i b i l i t y  o f  improvement  p r a c t i c e s .  S h o r t  p e r i o d s  o f  time 
between t h e  p o i n t  a t  which i n v e s t m e n t  i s  made and  t h e  p o i n t  when 
b e n e f i t s  a r e  r e a l i z e d  have a  p o s i t i v e  e f f e c t  on t h e  economic 



f e a s i b i l i t y  a n d ,  a s  t h e  time p e r i o d  l e n g t h e n s ,  t h e  r e q u i r e d  
l e v e l s  of r e t u r n s  r i s e .  T h e r e f o r e ,  i t  i s  i m p o r t a n t  t o  u s e  t h e  
f o r a g e  p roduced  a s  soon  a s  p o s s i b l e .  T h i s  n o t  o n l y  r e d u c e s  t h e  
d e f e r m e n t  c o s t s  i n c u r r e d  b u t  a l s o  s p e e d s  t h e  f l o w  o f  r e t u r n s  of 
t h e  p r o j e c t  whereby e a r n i n g s  c a n  o f f s e t  i n v e s t m e n t  c o s t s  e a r l y .  
Second ,  a s  i n t e r e s t  r a t e s  r i s e ,  p r o j e c t  l i f e  becomes less  
i m p o r t a n t  b e c a u s e  b e n e f i t s  r e c e i v e d  f a r  i n  t h e  f u t u r e  a r e  w o r t h  
less  a n d  less.  T h e r e f o r e ,  a n  improvement  p r a c t i c e  w i t h  a  
r e l a t i v e l y  s h o r t  l i f e  b u t  r e l a t i v e l y  h i g h  r e t u r n s  may be 
e c o n o m i c a l l y  a d v a n t a g e o u s  t o  a n o t h e r  improvement  p r a c t i c e  w i t h  
i d e n t i c a l  i n v e s t m e n t  c o s t ,  a  r e l a t i v e l y  l o n g  l i f e  b u t  r e l a t i v e l y  
low r e t u r n s ,  e s p e c i a l l y  a s  i n t e r e s t  r a t e s  r i se .  T h i r d ,  i f  
b e n e f i t s  o t h e r  t h a n  f o r a g e  p r o d u c t i o n  a r e  e x p e c t e d  t o  o c c u r  a s  a  
r e s u l t  of a n  improvement  p r a c t i c e s ,  t h e y  s h o u l d  be q u a n t i f i e d  i f  
p o s s i b l e  a n d  added  t o  t h e  v a l u e  o f  f o r a g e  u sed  i n  t h e  a n a l y s i s .  
Al though  d i f f i c u l t  t o  q u a n t i f y ,  b e n e f i t s  s u c h  a s  r e d u c t i o n s  i n  
s e d i m e n t  p r o d u c t i o n  a r e  r e a l  a n d  s h o u l d  be c o n s i d e r e d ,  f o r  
r e d u c i n g  s e d i m e n t a t i o n  r a t e s  i n c r e a s e s  t h e  p r o d u c t i v e  l i f e  o f  
downstream r e s e r v o i r s ,  a n d  r e d u c e d  e r o s i o n  a i d s  i n  p r e s e r v i n g  t h e  
p r o d u c t i v e  p o t e n t i a l  o f  t h e  s i t e .  

P o t e n t i a l  Impac t  o f  Improvements  on P r o d u c t i o n  System 

The wide s p r e a d  a d o p t i o n  o f  new p r a c t i c e s  t h a t  w i l l  i n c r e a s e  
p r o d u c t i o n  and  p r o d u c t i o n  e f f i c i e n c y  a n d  improve p r o f i t a b i l i t y  
f o r  Moroccan p r o d u c e r s  r e p r e s e n t s  t h e  e s s e n c e  o f  p r o j e c t  g o a l  
a c h i e v e m e n t .  The p o t e n t i a l  i m p a c t  o f  a d o p t i o n  o f  a l t e r n a t i v e  
p r a c t i c e s  on t h e  r a n g e  l i v e s t o c k / c r o p  p r o d u c t i o n  s y s t e m s  is  
t h e r e f o r e  i m p o r t a n t  t o  c o n s i d e r  i n  t h e  a s s e s s m e n t  o f  t h e  work 
done unde r  t h e  Range Management Improvement P r o j e c t  and  i n  t h e  
p l a n n i n g  o f  f u t u r e  e f f o r t s .  Al though  t h e  c r o p  p r o d u c t i o n  
p rob lems  and  a l t e r n a t i v e s  were n o t  emphas i zed  p e r  se i n  t h e  work 
done unde r  t h i s  p r o j e c t ,  t h e  i m p o r t a n c e  o f  c r o p  p r o d u c t i o n  
e n t e r p r i s e s  was r e c o g n i z e d  i n  t h e  c o n t e x t  o f  t h e  p r o d u c t i o n  
s y s t e m s  a s  a  whole .  The a s s e s s m e n t  of t h e  p o t e n t i a l  i m p a c t  o f  
a d o p t i o n  o f  r a n g e  and  l i v e s t o c k  improvement  p r a c t i c e s  i s  
t h e r e f o r e  o n l y  a  p a r t i a l  a s s e s s m e n t  o f  t h e  p o t e n t i a l  f o r  
improv ing  p r o d u c t i o n  a n d  p r o d u c e r  w e l f a r e  b e c a u s e  i t  d o e s  n o t  
i n c l u d e  t h e  p o t e n t i a l  e x i s t i n g  i n  t h e  c r o p  p r o d u c t i o n  a r e a .  

I n  a n y  a s s e s s m e n t  o f  p o t e n t i a l  improvement  i n  p r o d u c t i o n  i t  
i s  n e c e s s a r y  t o  e s t a b l i s h  some a s s u m p t i o n s  a b o u t  t h e  c a p a c i t y  f o r  
improvement .  L e v e l s  o f  improvement  i n  l i v e s t o c k  p r o d u c t i o n  t h a t  
may r e a s o n a b l y  be  e x p e c t e d ,  s u c h  a s  improvement  i n  a n i m a l  w e i g h t  
g a i n s ,  were p r e s e n t e d  i n  d e t a i l  i n  t h e  d i s c u s s i o n  o f  a l t e r n a t i v e  
p r a c t i c e s .  Some c o n d i t i o n s  t h a t  must  be met t o  a c h i e v e  t h e s e  
b e n e f i t s  s u c h  a s  s a t i s f y i n g  a n i m a l  n u t r i t i o n  r e q u i r e m e n t  d e f i c i t s  
were a l s o  d i s c u s s e d .  To r e c e i v e  t h e  f u l l  b e n e f i t  o f  a  package  o f  
improvements  f o r  a n i m a l  p r o d u c t i o n  and  r a n g e  f o r a g e  p r o d u c t i o n  
p r e s e n t e d  i n  t h e s e  a n a l y s e s ,  a n  a d d i t i o n a l  i n v e s t m e n t  i n  b r e e d i n g  
a n i m a l s  o f  7.4% i s  n e c e s s a r y .  From t h e  s t a n d p o i n t  o f  r a n g e l a n d  
f o r a g e  p r o d u c t i o n  and  improvement  p r a c t i c e s ,  i t  i s  n e c e s s a r y  t o  
make some estimates o f  t h e  c a p a c i t y  o f  t h e  l a n d  t o  p roduce  
f o r a g e .  I n  t h e s e  a n a l y s e s ,  a p p r o x i m a t e l y  70% o f  t h e  r a n g e l a n d  i n  
Morocco was c o n s i d e r e d  t o  have l i m i t e d  p o t e n t i a l  f o r  p r o d u c t i o n ,  
p r i m a r i l y  due  t o  low p r e c i p i t a t i o n .  T h e r e f o r e ,  t h e s e  l a n d s  were 
c o n s i d e r e d  t o  be c a n d i d a t e s  f o r  improvement  o n l y  t h r o u g h  
i n v e s t m e n t  i n  e x t e n s i v e  p r a c t i c e s  s u c h  a s  g r a z i n g  management. 



The e x p e c t e d  a v e r a g e  i n c r e a s e  i n  a v a i l a b l e  f o r a g e  p r o d u c t i o n  was 
c o n s e r v a t i v e l y  e s t i m a t e d  t o  be 57%. The r e m a i n i n g  30% o f  t h e  
l a n d  was c o n s i d e r e d  t o  have enough p r o d u c t i o n  p o t e n t i a l  t o  
q u a l i f y  a s  a  c a n d i d a t e  f o r  more i n v e s t m e n t  i n t e n s i v e  improvement 
p r a c t i c e s  a n d  t h e  e x p e c t e d  a v e r a g e  i n c r e a s e  was c o n s e r v a t i v e l y  
e s t i m a t e d  t o  be 200%. 

The i m p a c t  o f  improvement i n  p r o d u c t i o n  s y s t e m s  i s  i m p o r t a n t  
a t  v a r i o u s  l e v e l s  of a g g r e g a t i o n .  I t  is  i m p o r t a n t  a t  t h e  
i n d i v i d u a l  p r o d u c e r  l e v e l ;  a t  t h e  n a t i o n a l  l e v e l ;  a n d  a t  
i n t e r m e d i a t e  l e v e l s  s u c h  a s  t h e  f r a c t i o n a l ,  t r i b a l ,  and  r e g i o n a l  
l e v e l s .  I n  t h i s  a s s e s s m e n t ,  t h e  p o t e n t i a l  impac t  on p r o d u c t i o n  
s y s t e m s  w i l l  be c o n s i d e r e d  a t  t h e  i n d i v i d u a l  p r o d u c e r  and  
n a t i o n a l -  l e v e l s .  

1. E s t i m a t e d  P o t e n t i a l  Impact  o f  Adopt ion o f  Improvement 
A l t e r n a t i v e s  a t  t h e  I n d i v i d u a l  P roduce r  Leve l  

The e x t e n t  t o  which a n y  new t e c h n o l o g y  i s  a c c e p t e d  and  
a d o p t e d  is r a r e l y  100% due  t o  t h e  h i g h  d e g r e e  of  v a r i a b i l i t y  
among i n d i v i d u a l  p r o d u c e r ' s  c o n s t r a i n t s  and  p e r c e p t i o n s .  
T h e r e f o r e ,  a  r a n g e  o f  l e v e l s  o f  p r o d u c e r  a c c e p t a n c e  and  a d o p t i o n  
o f  a l t e r n a t i v e  p r a c t i c e s  may be  more u s e f u l ,  e s p e c i a l l y  f o r  
e s t a b l i s h i n g  r e a l i s t i c  e x p e c t a t i o n s .  E s t i m a t e s  o f  a v e r a g e  
p r o d u c e r  f a m i l y  a n n u a l  p r o d u c t i o n  a n d  n e t  r evenue  a t  f i v e  l e v e l s  
o f  p r o d u c e r  a c c e p t a n c e  a r e  p r e s e n t e d  i n  T a b l e  4.6. Even a t  a  
r e l a t i v e l y  low y e t  p e r h a p s  r e a l i s t i c  l e v e l  o f  p r o d u c e r  a c c e p t a n c e  
o f  255, s u b s t a n t i a l  improvement i n  a v e r a g e  p r o d u c t i o n  and  n e t  
r evenue  c o u l d  be e x p e c t e d .  A l though  t h e  a v e r a g e  i n c r e a s e  i n  n e t  
r evenue  p e r  f a m i l y  member i s  e s t i m a t e d  t o  r ise by 49%, t h e  
e x p e c t e d  a v e r a g e  i n c r e a s e  f o r  f a m i l y  members o f  t h o s e  p r o d u c e r s  
w i l l i n g  a n d  a b l e  t o  a d o p t  t h e  new a p p r o a c h e s  t o  p r o d u c t i o n  a t  t h e  
l e v e l s  o f  p r o d u c t i o n  s p e c i f i e d  would be 196%. 

2. E s t i m a t e d  P o t e n t i a l  Impact  o f  Adopt ion o f  Improvement 
A l t e r n a t i v e s  a t  t h e  N a t i o n a l  L e v e l  

If t h e  r a n g e  l i v e s t o c k  a n d  c r o p  p r o d u c t i o n  s y s t e m s  
t h r o u g h o u t  Morocco a r e  s i m i l a r  i n  terms o f  p r o d u c t i o n  
c h a r a c t e r i s t i c s  and  r e s o u r c e  sets, some g e n e r a l i z a t i o n  can  be 
drawn a b o u t  t h e  p o t e n t i a l  i m p a c t  o f  improvement a t  t h e  n a t i o n a l  
l e v e l .  E s t i m a t e s  o f  a v e r a g e  n a t i o n a l  a n n u a l  p r o d u c t i o n  and  
p r o d u c t  v a l u e  f o r  l i v e s t o c k / c r o p  p r o d u c t i o n  s y s t e m s  based  on 
v a r i o u s  l e v e l s  o f  p r o d u c e r  a c c e p t a n c e  a r e  p r e s e n t e d  i n  T a b l e  4 .7 .  
A t  low l e v e l s  o f  p r o d u c e r  a c c e p t a n c e  ( 2 5 % ) ,  s u b s t a n t i a l  i n c r e a s e s  
i n  p r o d u c t  a n d  p r o d u c t  v a l u e  c o u l d  be p o s s i b l e .  If t h e s e  k i n d s  
o f  i n c r e a s e s  i n  p r o d u c t i o n  o c c u r r e d  a t  t h e  n a t i o n a l  l e v e l ,  p r i c e s  
would be e x p e c t e d  t o  a d j u s t  downward due  t o  t h e  i n c r e a s e  i n  
s u p p l y .  However, i t  may be p o s s i b l e  i n  t h e  l o n g  term t o  
r e e s t a b l i s h  e x p o r t  m a r k e t s  f o r  meat and  meat p r o d u c t s  and  t h e r e b y  
s t r e n g t h e n  t h e  n a t i o n a l  economy by i n c r e a s i n g  i n t e r n a t i o n a l  
t r a d e .  R e g a r d l e s s ,  t h e  p e o p l e  o f  Morocco would b e n e f i t  i n  
v a r i o u s  ways f rom t h e  i n c r e a s e  i n  p r o d u c t i o n  and  p r o d u c t i o n  
e f f i c i e n c y  o f  Moroccan r a n g e  l i v e s t o c k / c r o p  p r o d u c t i o n  s y s t e m s  
whe the r  i t  be f rom t h e  i n c r e a s e d  s u p p l y  o f  l i v e s t o c k  and  c r o p  
p r o d u c t s  o r  from more e f f i c i e n t  u s e  of  r e s o u r c e s .  



T a b l e  4.6. E s t i m t e d  a v e r a g e  a n n u a l  p r o d u c t i o n  a n d  n e t  r e v e n u e  per p r o d u c e r  f a m i l y  f o r  r a n g e  l i v e s t o c k / c r o p  p r o d u c t i o n  s y s t e m s  
i n  Morocco by l e v e l  o f  p r o d u c e r  a c c e p t a n c e  o f  r a n g e  a n d  l i v e s t o c k  i m p r o v e m e n t  t e c h n o l o g y .  

I L e v e l  o f  P r o d u c e r  A d o p t i o n  a n d  P e r c e n t  I n c r e a s e  o v e r  C u r r e n t  L e v e l  o f  P r o d u c t i o n  I 
1 C u r r e n t  25% A d o p t i o n  50% A d o p t i o n  75% A d o p t i o n  1 O O S A d o p t i o n  1 
I I 

I / 1 7 4  Ewes j 1 8 4  Ewes I n c r e a s e  1 9 4  Ewes I n c r e a s e  1 2 0 3  Ewes I n c r e a s e  1 2 1 3  Ewes I n c r e a s e  : 
P r o d u c t i o n  S y s t e m  P a r a m e t e r  1 2 2  Does 2 4  Does o v e r  1 2 6  D o e s  o v e r  1 2 8 D o e s  o v e r  I 30 Does o v e r  I 

1 2  Cows 1 2  Cows C u r r e n t  1 2  Cows C u r r e n t  1 2  Cows C u r r e n t  1 2  Cows C u r r e n t  1 
I I I I I ! 

I 

E s t i m a t e d  A v e r a g e  Annual  I 

P r o d u c t i o n  ( k g  l i v e  w e i g h t )  i 
S h e e p  I 

C o a t s  I 
I 

C a t t l e  I 
I 

E s t i m a t e d  A v e r a g e  Animal  I 

P r o d u c t i o n  E f f i c i e n c y  I 
( k g  l i v e  w t . / b r e e d i n g  f e m a l e )  

S h e e p  I 

G o a t s  I 
C a t t l e  1 

! 
I 

E s t i m a t e d  A v e r a g e  Animal  I 

F i b e r  P r o d u c t i o n  I 

( k g  g r e a s e  w e i g h t )  I I 

woo 1 I 

H a i r  I 
I 

E s t i m a t e d  A v e r a g e  Animal  I 

F i b e r  P r o d u c t i o n  E f f i c i e n c y  
( k g / b r e e d i n g  fems l e )  I I 

woo 1 I 
I 

H a i r  I 
I 

I I I 1 I I I I 
I I I E s t i m a t e d  A v e r a g e  P r o d u c t i o n  I I 

S y s t e m  Net R e v e n u e  (DH) 1 1 8 , 2 2 0 1  2 7 , 1 5 6 1  49%;  3 6 , 0 9 2  1 98%; 4 5 , 0 2 7 :  1 4 7 % ;  5 3 , 9 6 3  1 196% i 
I 

I i I I I I I I I 

E s t i m a t e d  A v e r a g e  P r o d u c t i o n  1 I 
I I I I I I I 

I I 
S y s t e m  P e r  C a p i t a  N e t  I 1 I 1 I 

I I I I 
Revenue  ( D H / f a m i l y  member) 1 1,918 1 2 , 8 5 8  1 49%; 3 , 7 9 9  1 98%: 4 , 7 4 0  1 1 4 7 % ;  5,680 j 196% 

I I I I 
I I I I I 

I I I I I I 
I I I I I I 



Table 4.7. Lstimated annual production and market value for national herd in Horocco by level of pioducer acceptance of 
range and l ivestock improvement technology. 

I Level of Producer Adoption and Percent Increase over Current Level of Production ; 
I 
I I 
I Current j 25s Adoption i 50% Adoption j 75% Adoption i 100% Adoption j 
1 
I i i 
:Ewes 12.001Ewes 12.671 Percent :Ewes 13.32; Percent . . 

i ~ o e s  1.52 i ~ o e s  1.65 1 Increase 10oes 1.79 j Increase 
Production/Harket Parameter Cows .14 1 COWS .14 1 over I Cows .14 1 over 

~ (mi l l i ons ) j (m i l l i ons ) i  Current i(mi1lions)i Current 

I I 

Ewes 14.041 Percent I~wes  14.641 Percent t 
Does 1.93 f Increase :Does 2.0b Increase I 
Cows .14 1 over I Cows .14 1 over 

(mil l ions)  Current (mi l l ions )  I Current ! 
i i i i I I I I I 

I 1 1 I I 
I I 
I I I I I 1 Estimated Animal Production I I 

(Tons l ive  weight) 
Sheep 
Coa ts 

lu 
lu 

Cat t l e  

Estimated Animal Fiber 
Production 

(Tons grease weight) 
Wool 
Ha i r 

Estima t e d  Market Value 
( n i l l i o n  Dirhams) I 

I I I I I I I 
4 I I I 

Sheep O 13DH/kg l ive  vt .  1 2,163.72 1 2,858.26 1 32%: 3,725.40 72%; 4,524.68 1 109%; 5,285.18 1 144%; 
Coats O 10DH/kg l ive  v t .  1 131.09 1 209.02 1 59%; 286.46 1 178%; 441.58 1 237% ( 119%: 364.04 I 
Ca t t l e  O 15DH/kg l ive  w t .  I 158.28 1 235.86 1 49%: 313.44 1 98% I 391 -04 1 147%; 486.62 1 196% 1 
Wool O 15DH/kg grease w t . ;  301.04 1 340.26 I 1351 379.621 26%; 419.10 1 39%; 456.761 52% i 
Hair OlSDH/kggrease w t . ;  23.79 j 26.07 1 911 28.47 i 20%; 30.70 1 29%/ 53.12 i 39% 

I I I I I I I I I I 
I i 1 i i I I I Total Estimated Market Value 

1 

( n i l l i o n  Dirhams) 1 2,777.92 1 3,669.47 I 3251 4,734.39 7051 5,729.56 ! 10651 6,703.26 1 141%; 

j I 
I I 

I 
I i 1 I I I 

I I I I I 



CONCLUSIONS A N D  RECOMMENDATIONS 

The c u r r e n t  l e v e l s  o f  p r o d u c t i v i t y  and  p r o d u c t i o n  e f f i c i e n c y  
o f  r a n g e  l i v e s t o c k / c r o p  p r o d u c t i o n  s y s t e m s  i n  Morocco are g rounds  
f o r  c o n c e r n  a t  t h e  n a t i o n a l  l e v e l .  Not o n l y  do t h e  p e o p l e  
i n v o l v e d  i n  t h e s e  a g r i c u l t u r a l  p r o d u c t i o n  a c t i v i t i e s  form one o f  
t h e  l o w e s t  income g r o u p s  i n  s o c i e t y ,  b u t  p r o d u c t i o n  p r a c t i c e s  
employed by t h e s e  p e o p l e  have s e r i o u s  n e g a t i v e  long- t e rm e f f e c t s  
on l a n d  r e s o u r c e s  t h a t  s e r v e  t h e  n e e d s  o f  s o c i e t y .  E x c e s s i v e  
e r o s i o n  and r e l a t e d  s e d i m e n t  p r o d u c t i o n  a s s o c i a t e d  w i t h  t h e  
c o n t i n u a l  c f eg rada t ion  o f  l a n d  r e d u c e  l a n d  p r o d u c t i v i t y  a n d  r e n d e r  
t h e  l a n d  more x e r i c  a t  t h e  p o i n t  o f  o r i g i n .  I n  a d d i t i o n ,  t h e  
p r o d u c t i v e  l i f e  of  r e s e r v o i r s  a n d  i n t e n s i v e  a g r i c u l t u r a l  
deve lopmen t s  downstream a r e  s u b s t a n t i a l l y  r educed .  

The p r e v i o u s  a n a l y s e s  have o n l y  a d d r e s s e d  a p o r t i o n  o f  t h e  
problems.  The e x t e r n a l i t i e s  and  long- t e rm c o s t s  a s s o c i a t e d  w i t h  
t h e  problems o f  c u r r e n t  u s e  have n o t  been c o n s i d e r e d .  I n  a 
c o u n t r y  l i k e  Morocco t h a t  i s  s o  dependen t  on b a s i c  a g r i c u l t u r a l  
p r o d u c t i o n ,  i t  a p p e a r s  c r i t i c a l  t h a t  t h e s e  p rob lems  be a d d r e s s e d .  

Development o f  a N a t i o n a l  S t r a t e g y  

A n a t i o n a l  s t r a t e g y  accompanied by c l e a r  s t a t e m e n t s  o f  
p o l i c y  i n c l u d i n g  c o n c i s e  r o l e  s t a t e m e n t s  f o r  employees  i s  
d e s p e r a t e l y  needed i n  o r d e r  t o  a t t a c k  t h e s e  problems.  Such  a 
s t r a t e g y  s h o u l d  be based  on n a t i o n a l  g o a l s  and  a ser ies  o r  s e t  o f  
p rograms t o  meet t h e s e  g o a l s  t h a t  i s  c h a r a c t e r i z e d  by h i g h  l e v e l s  
o f  p r o d u c e r  i n t e r e s t  a n d  improvement  p o t e n t i a l .  I t  i s  e s p e c i a l l y  
i m p o r t a n t  t h a t  p r o d u c e r  a c c e p t a n c e  be h i g h  f o r  t h e  i n i t i a l  
p rograms i n  o r d e r  t o  make r a p i d  p r o g r e s s ,  e s t a b l i s h  c r e d i b i l i t y  
a n d  e n s u r e  b r o a d e r  a c c e p t a n c e  f o r  more d i f f i c u l t  p rograms t o  be 
i n i t i a t e d  l a t e r  i n  t h e  p r o c e s s .  

Propram P l a n n i n g  and  E v a l u a t i o n  

A s y s t e m a t i c  a p p r o a c h  t o  p l a n n i n g  a n d  e v a l u a t i o n  of  p rograms 
s h o u l d  be e s t a b l i s h e d  t o  e n s u r e  t h a t  l o c a l  programs a r e  e f f e c t i v e  
i n  a d d r e s s i n g  g o a l s  c r e a t e d  unde r  t h e  framework o f  t h e  n a t i o n a l  
s t r a t e g y .  The deve lopment  o f  a n n u a l  workp lans  a s  i n t r o d u c e d  
t h r o u g h  t h e  p r o j e c t  c a n  s e r v e  a s  t h e  b a s i s  f o r  deve lopment  o f  
l o c a l  p rograms t h a t  a d h e r e  t o  g u i d e l i n e s  s e t  by t h e  n a t i o n a l  
s t r a t e g y .  A c l e a r  s t a t e m e n t  o f  work a c t i v i t i e s  a l l o w s  f o r  
e f f e c t i v e  e v a l u a t i o n  o f  l o c a l  a c t i v i t i e s  i n  t h e  c o n t e x t  of  t h e  
o v e r a l l  program a n d  i s  u s e f u l  i n  t h e  deve lopment  o f  f i n a n c i a l  
b u d g e t s  r e q u i r e d  t o  s u p p o r t  p rograms.  P r o d u c t i o n  mode l s ,  s u c h  a s  
t h e  PROMO model ,  c a n  be u s e f u l  i n  a n a l y z i n g  p rob lems  a n d  
a1 t e r n a t i v e s  t h a t  e x i s t ,  t h e r e b y  a i d i n g  i n  program deve lopment .  

I n v e s t m e n t  Cri ter ia  f o r  Development E f f o r t s  

Development e f f o r t s  t h a t  d i r e c t l y  and  immed ia t e ly  i n c r e a s e  
p r o d u c t i o n  s h o u l d  be  i n i t i a t e d .  I n  terms o f  r a n g e  deve lopmen t s ,  



i n v e s t m e n t s  i n  i n f r a s t r u c t u r e  s u c h  a s  b u i l d i n g s  and  r o a d s  s h o u l d  
be o f  low p r i o r i t y  s i n c e  t h e y  r a r e l y  a f f e c t  p r o d u c t i v i t y .  
I n v e s t m e n t s  s h o u l d  be e c o n o m i c a l l y  f e a s i b l e  a n d  e f f o r t s  s h o u l d  be 
made t o  improve t h e  l a n d  w i t h  t h e  h i g h e s t  p r o d u c t i v e  p o t e n t i a l  
f i r s t  u n l e s s  f o r a g e  i n c r e a s e s  on less  p r o d u c t i v e  s i t e s  a r e  
v a l u a b l e  enough i n  t h e  c o n t e x t  o f  t h e  p r o d u c t i o n  sys tem t o  y i e l d  
g r e a t e r  v a l u e .  I n  o t h e r  words,  i n v e s t m e n t  o p p o r t u n i t i e s  s h o u l d  
be c o n s i d e r e d  i n  t h e  c o n t e x t  o f  p r o d u c t i o n  sys t ems .  When 
e s t i m a t e s  o f  p r o d u c t i o n  c h a r a c t e r i s t i c s  a r e  a d e q u a t e  t o  a l l o w  
compar ison  o f  v a r i o u s  a l t e r n a t i v e s ,  t h e y  s h o u l d  be compared on 
t h e  b a s i s  o f  t h e i r  " P r e s e n t  Net Worthff t o  e n s u r e  t h a t  t h e  b e s t  
a 1  t e r n a t i v e s  a r e  s e l e c t e d  f o r  imp lemen ta t ion .  R e c i p i e n t s  o f  
deve lopment  a s s i s t a n c e  s h o u l d  be r e q u i r e d  t o  p a r t i c i p a t e  i n  t h e  
f i n a n c i n g  o f  deve lopments .  T h i s  s h o u l d  be done p r i m a r i l y  t o  
e n s u r e  t h e i r  i nvo lvemen t  a n d  commitment t o  improve t h e i r  
s i t u a t i o n .  I n  d o i n g  s o ,  t h e r e  is much less  l i k e l i h o o d  o f  
vanda l i sm,  a b u s e  a n d  d i s o r g a n i z a t i o n  among p r o d u c e r s  u s i n g  the  
developments .  P a r t i c i p a t i o n  can  o c c u r  i n  any  form t h a t  w i l l  
r e d u c e  i n v e s t m e n t  c o s t s .  

Enlargement  o f  t h e  I n f o r m a t i o n  Base 

E f f o r t s  t o  i n c r e a s e  o r  e n l a r g e  t h e  amount o f  i n f o r m a t i o n  
c o n c e r n i n g  p r o d u c t i o n  s y s t e m s ,  s u c h  a s  r a n g e ,  l i v e s t o c k ,  and  c r o p  
p r o d u c t i v i t y ;  p r o d u c t i o n  e f f i c i e n c y  and  v i a b l e  p r o d u c t i o n  
a l t e r n a t i v e s  s h o u l d  be c o n t i n u e d .  Improvement i s  a  c o n t i n u o u s  
p r o c e s s  t h a t  c o n s t a n t l y  r e q u i r e s  more and  b e t t e r  i n f o r m a t i o n .  
Acceptance  o f  t h e  s t a t u s  quo i s  r a r e l y  a n  a p p r o p r i a t e  approach .  
Resea rch  e f f o r t s  s h o u l d  be c o o r d i n a t e d  t o  a d d r e s s  r e l e v a n t  
p r o d u c t i o n  problems a n d  r e s e a r c h  s u p p o r t  s h o u l d  be i n c r e a s e d .  
L i n e s  o f  communication s h o u l d  be deve loped  among p r o f e s s i o n a l s  
working i n  r e s e a r c h ,  management and  e x t e n s i o n .  A n a t i o n a l  
commitment t o  c o n t i n u i n g  t h e  s e a r c h  f o r  b e t t e r  t e c h n i c a l  
a p p l i c a t i o n s  i n  s e m i a r i d  a n d  a r i d  z o n e s  i s  needed.  
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CHAPTER FIVE: PROGRAM DEVELOPMENT -- EXTENSION 



I N T R O D U C T I O N  

The Range Management Improvement P r o j e c t  was o r i g i n a l l y  
c o n c e i v e d  a s  a n  " e x t e n s i o n  p r o j e c t t 1 ,  under  t h e  a s s u m p t i o n  t h a t  
t e c h n o l o g y  d e v e l o p e d  i n  o t h e r  p a r t s  o f  t h e  wor ld  c o u l d  be 
i n s t a l l e d  i n t o  Moroccan r a n g e  l i v e s t o c k  p r o d u c t i o n  s y s t e m s  
w i t h o u t  f u r t h e r  t e s t i n g .  T h i s  was i n c o r r e c t .  U.S. t e c h n i c i a n s  
a n d  t h e i r  Moroccan c o u n t e r p a r t s  c o n f r o n t e d  r e s i s t a n c e  f rom 
Moroccan p r o d u c e r s  a n d  a d m i n i s t r a t o r s  b a s e d  on t h e  a rgumen t  t h a t  
t h e  n e c e s s a r i l y  g e n e r a l i z e d  t e c h n o l o g y  promoted was n o t  p e r t i n e n t  
t o  t h e i r  s i t u a t i o n .  Faced  w i t h  t h i s ,  t e c h n i c i a n s  a t  e a c h  s i t e  
began a  ser ies  o f  s m a l l  r e s e a r c h / d e m o n s t r a t i o n  t r i a l s  i n  o r d e r  t o  
measure  c u r r e n t  p r o d u c t i o n ,  c o n d i t i o n  a n d  t r e n d  o f  t h e  r a n g e l a n d  
a n d  t o  measure  t h e  e f f ec t  o f  known p r a c t i c e s  i n  t h e  r a n g e  
e n v i r o n m e n t s  f o u n d  i n  Morocco. 

The r e d e s i g n  o f  t h e  p r o j e c t  f o r m a l i z e d  t h i s  a d a p t i v e  
r e s e a r c h  e m p h a s i s .  S t u d i e s  were e s t a b l i s h e d  a t  e a c h  o f  t h e  
p r o j e c t  l o c a t i o n s  t h a t  would p r o v i d e  b a s e l i n e  i n f o r m a  t i o n  a b o u t  
t h e  l o c a l  r a n g e  r e s o u r c e .  R e s u l t s  f rom t h e s e  s t u d i e s  p r o v i d e d  
d a t a  t h a t  were t r a n s m i t t e d  t o  l i v e s t o c k  p r o d u c e r s  i n  t h e  form o f  
d i r e c t  i n t e r v e n t i o n s ,  s u c h  a s  s e e d i n g  o f  denuded r a n g e l a n d .  
R e s e a r c h  t r i a l s  t h e m s e l v e s  s e r v e d  a s  d e m o n s t r a t i o n s  f o r  f i e l d  
d a y s  a n d  t e a c h i n g  s e m i n a r s .  

TDY p e r s o n n e l  were s e l e c t e d  t o  p r o v i d e  i n f o r m a t i o n  a n d  
t r a i n i n g  i n  s p e c i f i c  s u b j e c t  m a t t e r  a r e a s .  G u i d e s  were w r i t t e n ,  
f i e l d  d a y s  f o r  t e c h n i c i a n s  a n d  p r o d u c e r s  were h e l d  a n d  t r a i n i n g  
s e m i n a r s  were g i v e n  by s e v e r a l  o f  t h e s e  s p e c i a l i s t s .  The r e s u l t  
of t h i s  a c t i v i t y  was t h e  c r e a t i o n  o f  a n  o n g o i n g  program which  
i n c l u d e d :  1)  t h e  s e e d i n g  o f  improved f o r a g e  s p e c i e s  on t h e  
p r i v a t e  l a n d s  o f  l o c a l  p r o d u c e r s ,  2 )  a  program o f  s h e e p  
s e l e c t i o n  a n d  f l o c k  improvement ,  a n d  3 )  t h e  deve lopmen t  o f  
w r i t t e n  e d u c a t i o n a l  m a t e r i a l s  d i r e c t e d  t oward  e x t e n s i o n  w o r k e r s ,  
a d m i n i s t r a t o r s  a n d  p r o d u c e r s .  

T h e r e  a r e  e s s e n t i a l l y  two e x t e n s i o n  a u d i e n c e s  t o  be  
a d d r e s s e d  i n  t h e  e x t e n s i v e  l i v e s t o c k  s e c t o r  i n  e a c h  r e g i o n :  1) a  
s m a l l  g r o u p  o f  f a m i l i e s  who have most o f  t h e  w e a l t h  a n d  income 
p r o d u c i n g  c a p a b i l i t y ,  a n d  2 )  t h e  m a j o r i t y  o f  p r o d u c e r s ,  who a r e  
i n  c o n t r o l  o f  small r e s o u r c e  se ts  a n d  whose c a p a b i l i t y  of 
p r o d u c i n g  income i s  low ( s e e  S o c i o l o g i c a l  R e s e a r c h  S e c t i o n  o f  
t h i s  r e p o r t ) .  While  n o t  u n e x p e c t e d ,  t h i s  r e s o u r c e  d i s t r i b u t i o n  
p a t t e r n  a f f e c t s  t h e  d e s i g n  and  i m p l e m e n t a t i o n  o f  r a n g e / l i v e s t o c k  
e x t e n s i o n  programs .  

Both a u d i e n c e s  have d i v e r g e n t  n e e d s  and  v a r y i n g  a b i l i t i e s  t o  
r e spond  t o  p roposed  i n t e r v e n t i o n s .  Those few p r o d u c e r s  
c o n t r o l l i n g  most  o f  t h e  p r i v a t e  l a n d  r e s o u r c e s  c a n  b e n e f i t  f rom 
programs  which p r o v i d e  c r o p  a n d  r a n g e l a n d  improvements  on p r i v a t e  
l a n d ,  s u c h  a s  i n t r o d u c t i o n  o f  improved c r o p  v a r i e t i e s  a n d  
c u l t u r a l  p r a c t i c e s ,  r a n g e  s e e d i n g ,  t e r r a c i n g ,  w a t e r  s p r e a d i n g ,  
w a t e r  deve lopmen t ,  h e r d  improvement  a n d  a n i m a l  s e l e c t i o n .  The 



second  g r o u p ,  who have l e s s  c o n t r o l  o v e r  r e s o u r c e s ,  must  be 
o r g a n i z e d  t o  c o o p e r a t i v e l y  improve t h e  c o l l e c t i v e  l a n d  t o  which 
t h e y  have a c c e s s .  O r g a n i z i n g  t h i s  l a r g e  body of p r o d u c e r s  i n t o  
g r o u p s  a l l o w s  programs  s u c h  a s  a n i m a l  h e a l t h ,  r a n g e  improvements  
a n d  r e c o r d  k e e p i n g  a n d  a n a l y s i s  t o  be  implemented .  

EXTENSION PROGRAM: DIRECT INTERVENTIONS 

S e e d i n g s  on P r i v a t e  a n d  Communal Land 

M i d e l t  

An e x t e n s i o n  program t o  s e e d  p e r e n n i a l  g r a s s e s  on t h e  l a n d s  
of p r i v a t e  p r o d u c e r s  i s  now i n  i t s  second  y e a r .  Approx ima te ly  
145  ha were s e e d e d  i n  t h e  f a l l  a n d  w i n t e r  o f  1984-85 on p r i v a t e  
l a n d  o f  15  p r o d u c e r s  i n  6 d i f f e r e n t  communi t i e s .  I n  t h e  
f o l l o w i n g  y e a r  (1985-86 ) ,  425 ha were s e e d e d .  These  s e e d i n g s  
were done on l a n d  owned by 1 8  d i f f e r e n t  p r o d u c e r s  r e p r e s e n t i n g  1 0  
communi t ies .  

Agropyron in t e rmed ium,  A .  c r i s t a t u m  a n d  a  s m a l l  amount  of A. 
s i b e r i c u m  were s e e d e d  i n  t h e T 9 8 4 - 8 5  program.  These s p e c i e s  were 
s e e d e d  e i t h e r  w i t h  a  r a n g e l a n d  d r i l l  w i t h  no p r e v i o u s  l a n d  
p r e p a r a t i o n ,  o r  by a  c o n v e n t i o n a l  g r a i n  d r i l l  a f t e r  p r e p a r i n g  t h e  
l a n d  by p lowing  a n d  d i s k i n g .  A .  t r i c h o p h o r u m  a n d  A .  e l onga tum 
were s e e d e d  i n  t h e  1985-86 program u s i n g  t h e  same p l a n t i n g  
p r o c e d u r e s  a s  t h e  p r e v i o u s  y e a r .  

- 

DE/SP a n d  t h e  RMIP p r o v i d e d  t h e  s e e d ,  and  t h e  S e r v i c e  de  
l l E l e v a g e  i n  M i d e l t  f u r n i s h e d  t h e  equ ipmen t  a n d  o p e r a t o r s  t h e  
f i r s t  y e a r .  P r o d u c e r s  p r o v i d e d  t h e  f u e l  f o r  t h e  machinery  a n d ,  
d u r i n g  t h e  s econd  y e a r  campaign ,  were r e q u i r e d  t o  f u r n i s h  
t r a c t o r s ,  f u e l  a n d  o p e r a t o r s .  Seed  a n d  d r i l l s  were a g a i n  
p r o v i d e d  by DE and  t h e  RMIP a n d  s e n t  t o  s e v e r a l  l o c a t i o n s  where  
t h e  l o c a l  p r o d u c e r s  p i c k e d  them up. A DE/SP t e c h n i c i a n  t r a i n e d  
by t h e  p r o j e c t  a s s i s t e d  t h e  p r o d u c e r s  w i t h  t h e  s e e d i n g s  and  c a r e  
o f  t h e  equ ipmen t .  Dril ls  were p r e - s e t  t o  s e e d  a t  r e l a t i v e l y  
heavy r a t e s .  

The 1984-85 program was p a r t i a l l y  s u c c e s s f u l  ( s e e  T a b l e  
5 . 1 ) .  Only f i v e  s i tes  r e p r e s e n t i n g  41.5 ha p roduced  s i g n i f i c a n t  
s t a n d s  o f  g r a s s .  P l a n t  d e n s i t y  v a r i e d  w i d e l y .  S i n c e  t h e r e  was a  
n o t i c e a b l e  l a c k  of s p r i n g  p r e c i p i t a t i o n ,  most p r o d u c e r s  were n o t  
d i s h e a r t e n e d  by t h e  poo r  r e s u l t s .  T e c h n i c a l  r e a s o n s  which  may 
have c o n t r i b u t e d  t o  t h e  h i a h  f a i l u r e  r a t e  were: 1 )  s e e d s  were 
p l a n t e d  t o o  d e e p l y  ( s e e d s  of - A .  c r i s t a t u m  a r e  s m a l l ,  t h e r e f o r e  
p l a n t i n g  d e p t h  i s  c r i t i c a l ) ,  a n d  2 )  u s e  o f  t h e  r a n g e l a n d  d r i l l ,  
which  h a s  n o t  p r o v e n  t o  be  h i g h l y  d e p e n d a b l e  d u r i n g  m a r g i n a l  
r a i n f a l l  y e a r s .  

The 1985-86 program ( T a b l e  5 . 1 )  may be more s u c c e s s f u l ,  
t hough  p r o d u c t i o n  d a t a  f o r  t h e  1985-86 program a r e  n o t  y e t  
a v a i l a b l e .  P r e l i m i n a r y  i n d i c a t i o n s  were p o s i t i v e ;  g e r m i n a t i o n  
was good t o  e x c e l l e n t .  S p r i n g  r a i n s  s h o u l d  r e s u l t  i n  good g rowth  
and  e s t a b l i s h m e n t  o f  s e e d l i n g s .  



T a b l e  5.1.  R e s u l t s  o f  e x t e n s i o n  program s e e d i n g s  a d m i n i s t e r e d  by 
t h e  M i d e l t  O f f i c e ,  Bureau d e s  P a r c o u r s .  

PROWCLR FUCTION 

~ k k a o u l ,  L ' k j  noha A8hbaLau 

~ k k a o u l ,  Mob-d A8hba Lou 

Bakkrl ,  Abdal lah Aghbrlou 

E l  8oualanl. Ban Accr Aghbrlou 
Lahcao 

PLRUINIU I O U #  P U W t A I l W  OM ?RlVAIL W ( D 1  ll1OtLT 

SPLCIEI~ D A T ~  8LLOINC UI~ SILL 
PW(TLD ~ U J ~ T E D  (k8.lha.) (ha.) 

Agcr 10125l8b 9.8 12 r8a. 
3 

~ 8 c r  101211Bb 9.8 7 r8.. 

11.5 10 con. 
4 

Ag in  10/1518(1 

A8er l O l l 8 l 8 b  9.8 6 1  rga. 
Agcr 10/18185 11.2 6 con. 
AgLn l O l l 8 l 1 5  12.5 I 5  con. 

Aacr 10119185 9.1 4.5 C 8 a ~  
r 10119181 12.2 1.5 con. 

OLLIIINATIWI MIL' ~ROOUCTION o c n s t n  
DATE (k8.lha.) (#/ha.) 

01l03189 10 lo00 

- 
Oubanaarl, Ahmad A8hba Lou ~ a l n  10/23/83 11.1 l a  con. Ob/O3/8~ 70 49000 

Babr, Ha] A l c  Ayach A l l n  01/22/85 11.1 3 con. 01105183 50 LOOOo 

Co lona 1 ALL Lyach 2:fmlx. .01/22/81. 12.2 14 con. 06/05/81 0 0 

Ouuanahou. *b.d Ale Ayaeh ::>in. 01/23/81 "" 2 eon. oona 
11.1 

Alc Aaal. l r aaou  A L ~  ~ l o u a a r o u  A I L  1810 11/02/85 11.1 1.5 con. 01/01/85 1291 320000 

8aIuLd.. I b h a w d  Boulrbrou8 A8ln 10/09/85 12.5 2.5 con. 01/09/85 10 lo00 

Oukhouya, noha Tarou8out ~ 8 1 0  11126185 11.1 2.5 con. 01/02/85 WIA -8000 

Ouarld, Barucar Boulabaoua r a i n  10109115 12.9 3.5 con. 01/08/85 W/A 8900 

Raroukl. Lloha h a  a G u a r c i l  Agcr 12/11/85 h r 8 v  7 hand-armdad aona 

Rangaland D r i l l  war uaad t o  p l a n t  rha 8aad. 

'con. 
Co rvan t l o ru l  r t b o d  n 8  uaad t o  p l an t  rha #mad. 

' ~a rm lna t l on  Oacar 
Data rmcordad f o r  &amInac ioo  war tb. L l a l d  t r i p  d a m  &om g a d u C I o m  "I' 
was f i r s t  praaanc. 

X n f a r u t i o a  i a  wc avallablm. 

Timahdi te 

Approximate ly  18 .5  ha o f  p r i v a t e  l a n d  r e p r e s e n t i n g  1 7  
p r o d u c e r s  a n d  s i t e s  were seeded  t o  numerous v a r i e t i e s  f rom 
s e v e r a l  s p e c i e s  o f  p e r e n n i a l  g r a s s e s  i n  t h e  genus  A r o  r o n  and  a  
s i n g l e  legume,  V i c i a  d a s y c a r p a ,  i n  t h e  f a l l  o f  1984 -figt- 85 see T a b l e  
5 .2 ) .  Pr imary  o b j e c t i v e s  f o r  t h e  s e e d i n g  d e m o n s t r a t i o n  were t o  
t e a c h  methods o f  r e v e g e  t a  t i o n ,  s e e d i n g  r a t e s ,  equ ipmen t  
c a l i b r a t i o n  a n d  p a s t u r e  management t e c h n i q u e s .  By r e t u r n i n g  less 
p r o d u c t i v e  c r o p l a n d  t o  p e r e n n i a l  p a s t u r e  t h e  s p e c i f i c  o b j e c t i v e  
was t o  make a d d i t i o n a l  f o r a g e  a v a i l a b l e  t o  l i v e s t o c k ,  e i t h e r  by 
g r a z i n g  t h e s e  s e e d e d  p l o t s  d i r e c t l y  o r  by h a r v e s t i n g  and  f e e d i n g  
t h e  c u t  f o r a g e  o r  hay. If a n i m a l  numbers remained  c o n s t a n t ,  t h i s  
a d d i t i o n a l  f o r a g e  p r o d u c t i o n  c o u l d  r e d u c e  a n i m a l  g r a z i n g  p r e s s u r e  
on c o l l e c t i v e  r a n g e l a n d s .  Seed was b r o a d c a s t  manua l ly  o v e r  
plowed s o i l  and  t h e n  t r a m p l e d  i t  i n t o  t h e  s eedbed  by r u n n i n g  
l i v e s t o c k  o v e r  t h e  p l o t .  B r o a d c a s t  s e e d i n g  r a t e s  were i n c r e a s e d  
somewhat above  a p p l i c a t i o n  r a t e s  f o r  machine p l a n t i n g s  and  
m u l t i p l e  s p e c i e s  were added  t o  t h e  m i x t u r e  o f  s e e d  i n  o r d e r  t o  
r e d u c e  t h e  r i s k  i n v o l v e d  i n  s t a n d  e s t a b l i s h m e n t .  A l l  s e e d i n g s  
were comple t ed  by mid-November i n  o r d e r  t o  t a k e  a d v a n t a g e  o f  
s e a s o n a l  p r e c i p i t a t i o n .  

G e r m i n a t i o n  a n d  emergence  o c c u r r e d  on a l l  p l o t s ,  though 
s t a n d  q u a l i t y  v a r i e d  c o n s i d e r a b l y .  Weed c o m p e t i t i o n ,  i n s e c t s  and  
f r o s t  c o n t r i b u t e d  t o  t h e  r e d u c t i o n  o f  s t a n d  v i g o r  a n d  d e n s i t y .  
A .  e l onga tum,  A .  i n t e rmed ium and  V i c i a  d a s y c a r p a  have been t h e  - 
most s u c c e s s f u ~ s p e c i e s  t o  e s t a b l i s h ,  and  t h e  most r e s i s t a n t  t o  



T a b l e  5 . 2 .  L i s t  o f  s e e d i n g  d e m o n s t r a t i o n s  on p r i v a t e  l a n d  i n  the  
T i r nahd i t e  a r e a  - 1984-85. 

PRODUCER SPECIES' DATE S E E D ~ N C  RATE ~ E L D  SIZE GEIUIINATION~ PRODUCTION DENS ITI 
'"CT'OW PUNTED PLANTED (k'. 1 ha. ) (ha.) DATE ( k ~ . / h a . )  (#/ha.; . " .  

A l laou i ,  Hoha A i t  Ben Yacoub Agin lO l lO l86 20 1.0 N / A ~  N/ A 6 5000 
V idr  10110186 15 NIA H I  A 

Joudar, Minoun A i t  Ban Yacoub Agr l  10/02/86 20 1.5 1 1 120/06 165 15000 
Vida 10/02/86 17 11/28/86 N/A NIA 

A i t  Ban Yacoub Agln 10117/86 16 1 . 5 
Asln 10117186 9 
Vlda 10/17/86 15 

Ouhadda, Abld A i t  Ban Yacoub Age1 
Vida 

A i t  Ben Yacoub Agda 
E l j u  

A i t  Ben Yacoub Agtr 
D.81 

A i t  Ben Yacoub Agtr  
Agde 
Vida 

A i t  Bon Hcino Agin 
Vida 

A i t  Ban Hcine Agde 
Vlda 

A i t  Ben Hclna As t r  
E l  j u  

A i t  Hc in r  ou Hand Agin 
Vida 

A i t  Hcineou IlandAgtr 
Asin 
Vida 

A i t  Hcine ou Hand Agde 
Vida 

A i t  l4'lln.d Agtr  
Vida 

A i t  H ' h r w d  Agin 
A88 i 

A i t  Mqhmad Agtr  
Vida 

A i t  BenYacoub Herr 
4 

Ouhadda, H imun  

Ouhadda, Hohaud 

L a l ~ c i n i ,  Hoha 

Ouhaddi, Hohalud 

Araiouane, 0. Youraef 

nourraoul.  h d d a  

AJikhoune, noha 

Droui, Hoha 

~ o u r r a o u i ,  E l  H a c h i  

Bouharrd, Said 

Ben Char i f ,  Ben Youraef 

Ou Ben Al lah, Hoha 

61 H.ochaoui, 8ena i r ra  

Agin - Agropyron intermedium 
Vlda - dasycarpa 
Age1 - Agropyron elongatum 
E l J u  - Elyrnur junceur 
Astr  - Agropyron t r ichophorur  
Dagl - Dac ty l l s  glomerrta 

' ~ e r m i n r t i o n  Data1 
Date rrcorded f o r  8amina t i on  war the l i a l d  t r i p  data whan garminat ion war l l r r t  prarant.  

J ~ / ~ t  

1 n I o r ~ r t i o n  l a  not ava i l ab l r .  

' nm:  
The Medlcago r r t l v a  l i r l d  ham barn i r r r g a t a d  f i v a  tilaar. 

01/27/85 - Planted 
06/29/85 - I r r  lg r tad  
05/22/85 - I r r l g a t a d  
06/12/85 - l r r t g a t a d  
07/21/85 - Ilarvaated 
00110185 - l r r l g a t a d  
08/05/05 - Product ion md denr l t y  e r t i u t a r  taka@ 



weed c o m p e t i t i o n .  
P r o d u c e r s 1  a t t i t u d e s  a n d  p e r c e p t i o n s  t owards  t h e i r  p l o t s  

have been g e n e r a l l y  n e g a t i v e  i n  t h e  T i m a h d i t e  area .  S t a n d s  of 
p e r e n n i a l  g r a s s e s  p l a n t e d  d u r i n g  t h e s e  d e m o n s t r a t i o n s  were 
g e n e r a l l y  poor  and  y i e l d e d  less f o r a g e  d u r i n g  t h e  f i r s t  y e a r  t h a n  
d i d  comparable  p l o t s  of c e r e a l  c r o p s .  The m a j o r i t y  o f  t h e  
p r i v a t e  l a n d h o l d e r s  i n v o l v e d  i n  t h e  d e m o n s t r a t i o n s  d e c i d e d  t o  
rep low t h e  l a n d  f o r  c e r e a l  p r o d u c t i o n .  

Dur ing  t h e  s p r i n g  o f  1985 ,  a  c o o p e r a t i v e  f i e l d  d e m o n s t r a t i o n  
was i n i t i a t e d  w i t h  a  p r i v a t e  p r o d u c e r  i n  o r d e r  t o  a s s e s s  p r o d u c e r  
a t t i t u d e s  toward t h e  p r o d u c t i o n  o f  i r r i g a t e d  f o r a g e  c r o p s .  A 1 . 5  
ha r lot o f  i r r i g a t e d  l a n d  was c l e a r e d  o f  s t o n e s .  c u l t i v a t e d  a n d  
s e e d e d  t o  o rchaFd  g r a s s  ( D a c t  l i s  l o m e r a t a  v a r :  F rondo)  a n d  
a l f a l f a  (Medica o  s a t i v a )  - * b k  The f i e l d  was 
f e r t i l i z e d  commerc i a l ly  b l e n d e d  f e r t i l i z e r  (14-28-1 4 )  a t  
t h e  r a t e  o f  100 kg /ha .  The s e e d i n g  produced  a n  e x c e l l e n t  s t a n d  
and  was c u t  f o r  hay t w i c e  t h e  f i r s t  y e a r ,  y i e l d i n g  f i r s t  a n d  
second  c u t t i n g s  o f  1000 kg and  2000 kg  r e s p e c t i v e l y  (a  r a t e  o f  
y i e l d  o f  2000 k g / h a ) .  Three c u t t i n g s  a r e  e x p e c t e d  i n  1986 .  

Approximate ly  10.5 t o t a l  h e c t a r e s  on s e v e n  s i t e s  b e l o n g i n g  
t o  f o u r  p r o d u c e r s  were s e e d e d  t o  s e v e r a l  v a r i e t i e s  o f  s p e c i e s  
from t h e  genus  Medicago, t o  V i c i a  d a s  c a r  a  a n d  t o  A .  
v a r .  Topar  i n  t h e  f a l l  o f  1 9 m e & . 3 ) .  
emergence o c c u r r e d  on a l l  p l o t s .  B a r l e y  was i n c l u d e d  i n  a l l  
a l f a l f a  s e e d i n g s  t o  p r o v i d e  and  o v e r s t o r y  and  t h e r e b y  r e d u c e  
f r o s t  damage. A l l  p l o t s  r e c e i v e d  100 kg /ha  o f  f e r t i l i z e r  (14-28- 
1 4 ) .  

T a b l e  5.3. L i s t  o f  s e e d i n g  d e m o n s t r a t i o n s  on p r i v a t e  l a n d  i n  t h e  
T i m a h d i t e  a r e a  - 1985-86. 
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I I I I l ' - W k p  I 1 g e r r l n a t l o n  and e r r r c i n c m  I 
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no ta  whlch p l o t 6  d r y l r n C  ac4 u h i c h  are I r r l q a t e d  
t ime o f  i r r l g a t l o n  

P a r t i c i p a t i n g  p r o d u c e r s  a n t i c i p a t e d  a d d i t i o n a l  h i g h  q u a l i t y  
f o r a g e  f o r  e a r l y  f a l l  lambs and  r e q u e s t e d  t h a t  f u t u r e  t e c h n i c a l  
a s s i s t a n c e  programs r e d u c e  e m p h a s i s  on w h e a t g r a s s  p l a n t a t i o n s  i n  
f a v o r  o f  a n  i n c r e a s e  i n  a l f a l f a  p l a n t i n g s .  The improved 
v a r i e t i e s  o f  a l f a l f a  e s t a b l i s h e d  f a s t e r  t h a n  p e r e n n i a l  g r a s s e s ,  
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w i t h  l e s s  d i f f i c u l t y  and  p r o v i d e d  a d e q u a t e  amounts  of  h i g h  
q u a l i t y  f o r a g e  even  under  d r y l a n d  c o n d i t i o n s  i n  t h e  T i m a h d i t e  
r e g i o n .  

Ou jda  

A two h e c t a r e  p a s t u r e  t o  be u s e d  f o r  e x t e n s i o n  p u r p o s e s  was 
s e l e c t e d  n e a r  t h e  major  highway a l o n g  t h e  n o r t h e r n  boundary o f  
G o u t t i t i e r  S t a t i o n .  T h i s  p a s t u r e  was s e e d e d  w i t h  a  r h i z o m a t o u s  
a l f a l f a  s p e c i e s  which g e r m i n a t e d  and i s  ( a t  t h e  time o f  t h i s  
r e p o r t )  i n  t h e  s econd  l e a f  s t a g e  o f  deve lopment .  T h i s  p a s t u r e  
w i l l  be i r r i g a t e d  a t  two week i n t e r v a l s .  

T h i s  p l a n t i n g  w i l l  be  u s e d  f o r  e x t e n s i o n  p u r p o s e s  t o  
d e m o n s t r a t e  a  program of  b o t h  p a s t u r e  management and t h e  
i n t r o d u c t i o n  o f  a  new v a r i e t y  o f  l eguminous  f o r a g e  p l a n t  t o  t h e  
a r e a .  Many i n q u i r i e s  have a l r e a d y  been r e c e i v e d  from l o c a l  
f a r m e r s  a s k i n g  f o r  a s s i s t a n c e  i n  a c q u i r i n g  t h i s  v a r i e t y  o f  
a l f a l f a .  

S o i l  T r e a t m e n t s  and  Shrub  P l a n t a t i o n s  on Communal Land 

O b s e r v a t i o n s  a t  a l l  work s i t e s  i n d i c a t e d  t h a t  c o n s i d e r a b l e  
p r e c i p i t a t i o n  was l o s t  d u r i n g  e a c h  r a i n  a s  a  r e s u l t  o f  r a p i d  
r u n o f f .  T h i s  caused  t h e  l e v e l  o f  e f f e c t i v e  s o i l  m o i s t u r e  t o  be 
much lower  t h a n  t h a t  i m p l i e d  f rom a n n u a l  p r e c i p i t a t i o n  r e c o r d s .  
Drought  c o n d i t i o n s  s e r v e d  t o  worsen t h e  s i t u a t i o n .  

Denuded r a n g e l a n d  eve rywhere  s u f f e r s  f rom t h i s  problem.  
Loss  o f  p l a n t  c o v e r  l e a v e s  t h e  s o i l  s u r f a c e  u n p r o t e c t e d  from t h e  
impac t  o f  r a i n d r o p s  and  s o i l  compact ion  r e s u l t i n g  f rom e x t e n s i v e  
t r a m p l i n g  by a n i m a l s  a d v e r s e l y  a f f e c t s  i n f i l t r a t i o n  o f  w a t e r .  
C a p i l l a r y  p a s s a g e s  t h a t  promote w a t e r  movement i n  s o i l s  a r e  
d e s t r o y e d .  Heavy c r u s t i n g  o f  t h e  s o i l  s u r f a c e  o c c u r s  and 
e f f e c t i v e l y  p r e v e n t s  m o i s t u r e  p e n e t r a t i o n .  

The 1984-85 workplan  i n c l u d e d  d e m o n s t r a t i o n  t r i a l s  o f  s o i l  
t r e a t m e n t s  a t  two l o c a t i o n s .  A f a i r l y  e x t e n s i v e  t r i a l  was 
i n s t a l l e d  a t  Ain Beni  Mathar  and  G o u t t i t i e r  S t a t i o n  (Oujda 
Off ice ) ,  and  a  s m a l l  t r i a l  was i n s t a l l e d  a t  A i t  Rbaa ( B e n i  M e l l a l  
O f f i c e ) .  The t r e a t m e n t  i n  e a c h  l o c a t i o n  i n c l u d e d :  1  ) t h e  
c o n s t r u c t i o n  of  c o n t o u r  t e r r a c e s  t o  t r a p  r u n o f f  m o i s t u r e  a n d  
r educe  e r o s i o n ,  and  2 )  t h e  p l a n t a t i o n  of  f o d d e r  s h r u b s  i n  t h e  
more mesic zone c r e a t e d  above  t h e  t e r r a c e s .  

S u r v i v a l  and  growth  of p l a n t e d  f o d d e r  s h r u b s  a t  Ain Beni  
Mathar and  G o u t i t i e r  was e x c e l l e n t .  Shrub s u r v i v a l  a t  A i t  Rbaa 
was low because  o f  l a t e  p l a n t i n g  and  poor  q u a l i t y  p l a n t  m a t e r i a l .  
N a t i v e  v e g e t a t i o n  r e sponded  e x t r a o r d i n a r i l y  w e l l  t o  t h e  
a d d i t i o n a l  m o i s t u r e  on a l l  t r e a t m e n t  s i t e s .  The DE r ange  s t a f f  
a t  Oujda immed ia t e ly  saw t h e  o p p o r t u n i t y  f o r  improv ing  r a n g e l a n d s  
and w a t e r s h e d s  a n d  began t o  c o n d u c t  f i e l d  d a y s  and t o u r s  w i t h  
l o c a l  p r o d u c e r  g r o u p s ,  t r i b a l  l e a d e r s  and  government  o f f i c i a l s  
from t h e  a r e a .  Two major  f i e l d  d a y s  f o r  members o f  t h e  Oulad 
S i d i  A l i  and  Oulad S i d i  Abdelhakim T r i b e s  were h e l d  w i t h  a b o u t  40 
p e r s o n s  a t t e n d i n g  e a c h  one .  Loca l  c a i d s  and  o t h e r  o f f i c i a l s  
s u p p o r t e d  and  a t t e n d e d  e a c h  f i e l d  day.  

The r e s u l t  ha s  been a  c l a s s i c  e x t e n s i o n  program t r a n s m i t t i n g  
new t e c h n o l o g y  t h r o u g h  d e m o n s t r a t i o n .  The l a n d  a r e a  t r e a t e d  
i n c r e a s e d  i n  1985-86 t o  a b o u t  450 ha.  The 1986-87 program i s  t o  



i n c l u d e  work w i t h  t h e  two t r i b e s  ment ioned  a b o v e ,  and  w i l l  
i n c l u d e  1 4  new p r o d u c e r  g r o u p s  t r e a t i n g  1 , 5 0 0  t o  2 , 0 0 0  h a / y r .  
T o t a l  l a n d  a r e a  t h a t  w i l l  be i n v o l v e d  i n  a  management p l a n  f o r  
r a n g e  u s e  a s  a  r e s u l t  o f  t h i s  e x t e n s i o n  a c t i v i t y  i s  a p p r o x i m a t e l y  
1 2 8 , 0 0 0  ha. 

U n f o r t u n a t e l y ,  a l t h o u g h  t h e  i n c r e a s e d  f o r a g e  p r o d u c t i o n  o f  
n a t i v e  r a n g e  p l a n t s  from c o n t o u r  t e r r a c i n g  and  d e f e r m e n t  was j u s t  
a s  d r a m a t i c  a t  A i t  Rbaa,  t h e  SE r a n g e  s t a f f  a t  Beni  M e l l a l  d i d  
n o t  t a k e  a d v a n t a g e  o f  t h e  d e m o n s t r a t i o n  o p p o r t u n i t y .  No d a t a  was 
c o l l e c t e d  t o  q u a n t i f y  t h e  p r o d u c t i o n  d i f f e r e n c e s ,  n o r  were a n y  
f i e l d  d a y s  o r g a n i z e d  f o r  l o c a l  p r o d u c e r s  a n d  l e a d e r s  t o  e x p l a i n  
t h e  a c t i v i t y  o r  t h e  a d v a n t a g e  o f  t h e  t e c h n o l o g y .  

T r i a l s '  were i n i t i a t e d  a t  E l  F a i  j a  d u r i n g  t h e  f a l l  o f  1985  t o  
a s s e s s  t h e  p o t e n t i a l  f o r  improv ing  a l f a - g r a s s  domina t ed  s i t es  by 
c o n t o u r  t e r r a c i n g ,  p l a n t i n g  s h r u b s  n e a r  t h e  t e r r a c e s  and  s e e d i n g  
g r a s s e s  a n d  f o r b s  i n  t h e  i n t e r s p a c e s  between t e r r a c e s .  To d a t e ,  
s h r u b  s u r v i v a l  a n d  emergence r a t e s  f o r  s eeded  s p e c i e s  have been  
h i g h .  Al though  p r o d u c t i o n  l e v e l s  have n o t  been  q u a n t i f i e d ,  l a r g e  
p r o d u c t i o n  d i f f e r e n c e s  a r e  a n t i c i p a t e d .  A t  p r e s e n t  t h e  v i s u a l  
d i f f e r e n c e s  r e f l e c t e d  i n  t h i s  t r i a l  s e r v e  a s  a  p o s i t i v e  
d e m o n s t r a t i o n  o f  t h e  u t i l i t y  o f  t h i s  t e c h n o l o g y  i n  tht? a l f a - g r a s s  
z o n e ,  e s p e c i a l l y  when t h e  c u r r e n t  low f o r a g e  p r o d u c t i v i t y  o f  t h i s  
zone  i s  c o n s i d e r e d .  

Sh rub  P l a n t a t i o n s  i n  Urban Areas 

Because o f  t h e  i n c r e a s e d  s c o p e  o f  t h e  r a n g e  r e h a b i l i t a t i o n  
program a t  Ain Beni  Ma tha r ,  t h e  Bureau d e  P a r c o u r s  s t a f f  t h o u g h t  
t h e  l o c a l  community needed  a b e t t e r  u n d e r s t a n d i n g  o f  t h e  
r e c l a m a t i o n  e f f o r t s .  S e v e r a l  s i t es  a r o u n d  t h e  v i l l a g e  were 
p l a n t e d  w i t h  A t r i p l e x  nummular ia  s h r u b s  a n d  v a r i o u s  r a n g e  
g r a s s e s .  The s h r u b s  were p roduced  a t  t h e  l o c a l  n u r s e r y ,  which 
a l o n e  h a s  p roven  t o  be a n  e x c e l l e n t  e x t e n s i o n  t o o l .  S i t e s  were 
s e l e c t e d  f o r  h i g h  v i s i b i l i t y .  

A l o n g  empty i s l a n d  t h a t  e x t e n d s  f o r  two b l o c k s  i n  f r o n t  o f  
t h e  newly comple t ed  mosque was t r a n s f o r m e d  f rom a donkey p a r k i n g  
l o t  i n t o  a  g a r d e n  o f  r a n g e  p l a n t s .  The s i t e ,  which c o v e r s  1 1 3  
h a ,  was p l a n t e d  w i t h  a  hedge o f  A t r i p l e x  nummular ia  and  s e e d e d  
w i t h  s e v e r a l  s p e c i e s  o f  r a n g e  g r a s s e s .  O l i v e  and  a c a c i a  trees 
were p l a n t e d  i n  t h e  c e n t e r  o f  t h e  g a r d e n .  A f e n c e  was b u i l t  
a r o u n d  t h e  p l a n t a t i o n  t o  p r o t e c t  i t .  

A s m a l l  hedge o f  A .  nummular ia  was p l a n t e d  on  e i t h e r  s i d e  o f  
t h e  main e n t r y  t o  t h e  v i l l a g e  h o s p i t a l .  T h i s  hedge i s  e x p e c t e d  
t o  be e x t e n d e d  t o  e n c l o s e  a  newly p l a n t e d  g a r d e n  where  many 
s p e c i e s  o f  r a n g e  g r a s s e s  a r e  p l a n t e d .  I n  a d d i t i o n ,  a b o u t  100 A. 
nummular ia  s h r u b s  were p l a n t e d  a s  a  d r iveway  hedge l e a d i n g  i n t o  
t h e  m e t e r o l o g y  s t a t i o n  a l o n g  t h e  main highway t o  Oujda .  A small 
hedge o f  A .  nummular ia  was p l a n t e d  a r o u n d  b o t h  t h e  F o r e s t  S e r v i c e  
D i s t r i c t  o f f i c e  and  r e s i d e n c e ,  a n d  a r o u n d  t h e  two Ain Beni  Mathar  
S e r v i c e  d e s  P a r c o u r s  r e s i d e n c e s .  



L i v e s t o c k  Development Programs 

Herd H e a l t h  

The A g r o - P a s t o r a l  Sys tems  a n d  Animal P r o d u c t i o n  S t u d i e s  
pe r fo rmed  a s  p a r t  of t h e  a p p l i e d  r e s e a r c h  program o f  t h e  p r o j e c t  
a l s o  s e r v e d  a s  a n  e x t e n s i o n / d e m o n s t r a t i o n  a c t i v i t y  w i t h  t h e  
c o o p e r a t i n g  p r o d u c e r s .  A s  a n  i n c e n t i v e  t o  c o o p e r a t e ,  v a c c i n e s  
and  a n t i - p a r a s i t e  d r e n c h  were p u r c h a s e d  by t h e  p r o j e c t  and  
a d m i n i s t e r e d  t o  t h e  p r o d u c e r s 1  s h e e p  by SE, USU a n d  PCV 
t e c h n i c i a n s .  The t r e a t m e n t s  were a d m i n i s t e r e d  t w i c e  d u r i n g  t h e  
d a t a  g a t h e r i n g  p e r i o d .  I n f o r m a t i o n  was p r e s e n t e d  t o  t h e  
p r o d u c e r s  c o n c e r n i n g  t h e  need  f o r  a  r e g u l a r  f l o c k  s a n i t a t i o n  
program. About 30 p r o d u c e r s  w i t h  a b o u t  1 , 0 0 0  s h e e p  p a r t i c i p a t e d  
i n  t h e  program. 

C o n t r o l  o f  b r e e d i n g  

I n d i s c r i m i n a t e  b r e e d i n g  makes s e l e c t i o n  f o r  g e n e t i c  
improvement i m p o s s i b l e  and  h i n d e r s  f l o c k  management a s  lambs a r e  
o f t e n  bo rn  t h r o u g h o u t  t h e  y e a r .  The b e s t  a l t e r n a t i v e  i s  t o  
s e p a r a t e  a l l  male a n i m a l s  f rom t h e  f e m a l e s  e x c e p t  d u r i n g  a  
s p e c i f i e d  b r e e d i n g  s e a s o n .  However, t h e  expense  o f  a d d i t i o n a l  
h e r d e r s  can  be p r o h i b i t i v e  f o r  many p r o d u c e r s .  T h e r e f o r e ,  a  non- 
s u r g i c a l  method o f  s t e r i l i z i n g  t h e  male lambs which a r e  
u n d e s i r a b l e  f o r  r e p l a c e m e n t  rams ( t h e  I t s h o r t  scrotum11 t e c h n i q u e )  
was employed. T h i s  t e c h n i q u e  i s  b l o o d l e s s  a n d  r e q u i r e s  no 
s p e c i a l  knowledge of anatomy ( s e e  " A 1  t e r n a t i v e  L i v e s t o c k  
Management P r a c t i c e s 1 '  i n  C h a p t e r  2  f o r  d e t a i l s ) .  

The c o o p e r a t i v e  f l o c k  a t  Ain Beni  Mathar was used  t o  
d e m o n s t r a t e  t h e  t e c h n i q u e .  Members o f  t h e  c o o p e r a t i v e  a s s i s t e d  
SE, USU, and PCV t e c h n i c i a n s  i n  t r e a t i n g  t h e  male lambs used  i n  
t h e  s t u d y .  The re  was no r e s i s t a n c e  by t h e  p r o d u c e r s  s i n c e  t h e r e  
was no b l o o d .  The members have f o l l o w e d  w i t h  i n t e r e s t  t h e  g rowth  
and  s l a u g h t e r  o f  t h e s e  a n i m a l s ,  and  a g r e e  t h a t  i t  i s  a n  
a c c e p t a b l e  t e c h n i q u e .  

EXTENSION PROGRAM: T E A C H I N G  REVEGETATION TECH,NIQUES A N D  ANIMAL 
HUSBANDRY 

Two f a i r l y  l a r g e  s c a l e  e x t e n s i o n  programs a r e  p a r t i c u l a r l y  
n o t e w o r t h y .  These a r e :  1) t h e  e x p a n s i o n  o f  t h e  program i n  t h e  
Oujda r e g i o n ,  a s  a r e s u l t  o f  t h e  d e m o n s t r a t i o n s  deve loped  a t  t h e  
Ain Beni  Mathar P e r i m e t e r ,  a n d  2 )  t h e  s h e e p  a n d  wool s e l e c t i o n  
program. These  programs a r e  v a l i d  i n d i c a t i o n s  t h a t  t h i s  t y p e  o f  
a c t i v i t y  c a n  be f o s t e r e d  i n  Morocco, and  t h a t  p r o d u c e r s  a r e  
i n t e r e s t e d  i n  l e a r n i n g  a n d  a p p l y i n g  new t e c h n o l o g y .  

Using t h e  knowledge g a i n e d  f rom working  w i t h  t h e  Beni  Mathar  
T r i b e ,  and  u s i n g  t h e  r ange  a n d  l i v e s t o c k  improvement 
d e m o n s t r a t i o n s  on t h e  p e r i m e t e r ,  t h e  Bureau de  P a r c o u r s  a t  Oujda 
expanded i t s  e f f o r t s  i n t o  two n e i g h b o r i n g  t r i b e s .  Keeping i n  
mind t h a t  e a c h  t r i b e  i s  s t r u c t u r a l l y  d i f f e r e n t  a n d  t h a t  e a c h  h a s  
a  d i f f e r e n t  r e s o u r c e  b a s e ,  s p e c i f i c  deve lopment  programs have 
been p r e s e n t e d  t o  t h e  t r i b a l  members f o r  a p p r o v a l .  



Oulad S i d i  A l i  

Two p e r i m e t e r  s y s t e m s  a r e  b e i n g  c o n s t r u c t e d  i n  t h e  M e r i j a  
a r e a  b e c a u s e  o f  t h e  s p l i t  n e e d s  o f  t h e  community. One, t h e  
H a s i a n e  L t D i a b ,  w i l l  be 3 0 , 0 0 0  ha i n  s i z e .  T h i s  p e r i m e t e r  is on 
v e r y  a b u s e d  l a n d s  i n v a d e d  w i t h  A n a b a s i s  a n a p h y l a .  Much work w i l l  
be r e q u i r e d  t o  d e v e l o p  t h i s  l a n d  i n t o  a  p r o d u c t i v e  u n i t .  A 
c o o p e r a t i v e  s h e e p  h e r d  w i l l  u s e  t h e  a r e a .  The s e c o n d ,  t h e  R k i z ,  
w i l l  i n c l u d e  1 9 , 0 0 0  ha of l a n d .  T h i s  l a n d  is s i t u a t e d  on a  
p l a t e a u  domina ted  by ( A r t e m i s i a  h e r b a - a l b a )  a n d  a l f a - g r a s s  ( S t i p a  
t e n a c i s s i m a )  . 

After a n  i n t e n s i v e  s u r v e y  o f  t h e  r i g h t - u s e r s  by t h e  Oujda BP 
s t a f f  a n d  d - i s c u s s i o n s  w i t h  t r i b a l  l e a d e r s ,  t h i s  deve lopmen t  
program h a s  been  a p p r o v e d  f o r  t h e  upcoming y e a r .  The i n i t i a l  
i n v e s t m e n t  by t h e  GOM w i l l  be e q u i v a l e n t  t o  $1 .6  m i l l i o n  f o r  
r a n g e  a n d  r a n g e  l i v e s t o c k  deve lopmen t .  The Ouled  S i d i  A l i  a r e  i n  
a  t r a n s i t i o n  p h a s e  f rom m i g r a t o r y  p a s t o r a l i s m  ( t r a n s h u m a n c e )  t o  a  
more s e d e n t a r y  l i f e s t y l e .  The major  p r i o r i t y  o f  t h i s  work w i l l  
be t h e  i m p l e m e n t a t i o n  o f  a  p e r i m e t e r  r a n g e  r e s o u r c e  management 
program.  

Oulad S i d i  Abdelhakim 

Over time, t h e  Oulad S i d i  Abdelhakim T r i b e  h a s  l o s t  l a n d  
a l o n g  t h e  f r o n t i e r  o f  A l g e r i a .  W i t h  no souk  o f  t h e i r  own and  no 
paved  r o a d s  t o  t h e i r  t r i b a l  l a n d s ,  a c c e s s  i s  v e r y  l i m i t e d .  Over 
70% o f  t h e  communal l a n d s  a r e  r a n g e l a n d s  domina ted  by a l f a - g r a s s .  
S e l l i n g  t h e  h a r v e s t e d  g r a s s  f o r  p a p e r  p r o d u c t i o n  a c c o u n t s  f o r  
much o f  t h e  c a s h  f l o w  o f  t h e  t r i b e .  

A $3 .2  m i l l i o n ,  f i v e  y e a r  deve lopmen t  p l a n  h a s  been  
s u b m i t t e d  t o  t h e  M i n i s t r y  o f  A g r i c u l t u r e  f o r  a p p r o v a l .  The main 
f o c u s  i s  t o  d e c l a r e  t h e  e n t i r e  t r i b a l  l a n d  r e s o u r c e  a s  t h e  
management p e r i m e t e r .  T h i s  p e r i m e t e r  i s  p roposed  t o  be d i v i d e d  
i n t o  f o u r  management u n i t s ,  e a c h  c o n s i s t i n g  o f  t h r e e  s h e e p  
c o o p e r a t i v e s ,  e a c h  one c o r r e s p o n d i n g  t o  a  d o u a r .  Each management 
u n i t  w i l l  be  c o n t r o l l e d  i n  a s t r i c t l y  e n f o r c e d  g r a z i n g  management 
program.  

The n e t  r e s u l t  o f  t h i s  new program w i l l  i n c l u d e  t h e  
f o r m a t i o n  o f  1 2  new s h e e p  p r o d u c t i o n  c o o p e r a t i v e s  based  on t h e  
model o f  t h e  h i g h l y  s u c c e s s f u l  co-op a t  Ain Beni  Mathar .  
Fo rma t ion  o f  these c o o p e r a t i v e s  w i l l  s e r v e  two p u r p o s e s ,  1 )  i t  
o r g a n i z e s  t h e  p e o p l e  i n t o  management u n i t s  t h a t  w i l l  p e r m i t  t h e  
BP s t a f f  t o  d e v e l o p  a  r a z i n g  program t o  p r o t e c t  a n d  improve t h e  
r a n g e  r e s o u r c e ,  a n d  2 f i t  w i l l  c r e a t e  combined s h e e p  f l o c k s  t h a t  
c a n  be improved by a p p l y i n g  t h e  s e l e c t i o n  p r a c t i c e s  a c t i v i t y  
a l r e a d y  p r o g r a m m a t i c a l l y  i n s t i t u t i o n a l i z e d  i n  t h e  DE/SP program 
a t  Oujda .  These  c o o p e r a t i v e s  w i l l  i n c l u d e  t h e  p r o d u c e r  f a m i l i e s  
r e p r e s e n t i n g  more t h a n  2 , 5 0 0  t r i b a l  members a n d  w i l l  be  c r e a t e d  
f rom t h e  p r e s e n t  f l o c k s  compr i sed  o f  a b o u t  150 ,000  s h e e p  a n d  
g o a t s .  The s i z e  o f  t h e  communal l a n d  b a s e  t h a t  w i l l  be i n v o l v e d  
i n  t h e  program is  a b o u t  32 ,000  ha.  

Noteworthy is  t h e  f a c t  t h a t  t h e  t r i b e s  a r e  i n t e r e s t e d  and  
w i l l i n g  t o  make c e r t a i n  c o n c e s s i o n s  i n  o r d e r  t o  r e c e i v e  t h i s  
program o f  a i d  a n d  t e c h n i c a l  a s s i s t a n c e .  They have a g r e e d  t o  
s t o p  c u l t i v a t i n g  f r a g i l e  r a n g e l a n d  a n d ,  whe reve r  p o s s i b l e ,  t o  
s e e d  l a n d  p r e s e n t l y  b e i n g  c u l t i v a t e d  t o  improved f o r a g e  s p e c i e s  



a c c o r d i n g  t o  a p p r o p r i a t e  p r o c e d u r e s .  The t r i b e s  have a l s o  a g r e e d  
t o  pay a  p o r t i o n  o f  t h e  c o s t  o f  t h e  improvement work. The GOM 
h a s  a s k e d  t h a t  t h e  r e c i p i e n t s  o f  s u c h  a c t i v i t i e s  pay 40% of t h e  
c o s t  e i t h e r  i n  d i r e c t  payment o r  by f u r n i s h i n g  equ ipmen t ,  f u e l ,  
and  l a b o r  t o  i n s t a l l  improvements .  

S e l e c t i o n  Program f o r  Sheep a n d  Wool Q u a l i t y  

A program of s h e e p  s e l e c t i o n  was p l a n n e d  w i t h  Dr. J a c k  
R u t t l e  d u r i n g  a  TDY v i s i t  t o  Morocco i n  1985.  A f i e l d  day was 
h e l d  a t  t h e  Ain Beni  Mathar  P e r i m e t e r  i n  a s s o c i a t i o n  w i t h  a  
s e m i n a r  g i v e n  f o r  t e c h n i c i a n s  a t  Oujda .  The p o s s i b i l i t y  o f  
impos ing  a  s e l e c t i o n  program f o r  r e p r o d u c t i o n ,  g rowth  pe r fo rmance  
a n d  wool q u a l i t y  was d i s c u s s e d  w i t h  t h e  members o f  t h e  
c o o p e r a t i v e  a t t e n d i n g  t h e  f i e l d  day .  S i n c e  p r o d u c e r s  e x p r e s s e d  
i n t e r e s t ,  a r r a n g e m e n t s  t o  b e g i n  t h e  program were made t h r o u g h  
l o c a l  t e c h n i c i a n s .  

A t  t h e  p r e s e n t  s t a g e  i n  t h e  deve lopmen t  o f  t h e  Moroccan 
s h e e p  i n d u s t r y ,  c h a n g e s  i n  b a s i c  a n i m a l  husbandry  t e c h n i q u e s  need  
t o  be  i n s t i t u t e d  b e f o r e  improvements  c a n  be r e a l i z e d  f rom 
b r e e d i n g  p rog rams .  Few p r o d u c e r s  i n  Morocco t a k e  t h e  time t o  
i n s p e c t  t h e i r  a n i m a l s  e a c h  y e a r .  A l a r g e  p e r c e n t a g e  ( a b o u t  25% 
based  on d a t a  c o l l e c t e d  on 4 , 0 0 0  a n i m a l s )  a r e  t o t a l l y  
u n p r o d u c t i v e  b e c a u s e  o f  d i s e a s e ,  advanced  a g e ,  a n d / o r  c o n g e n i t a l  
d e f e c t .  I d e n t i f i c a t i o n  a n d  removal  o f  these u n p r o d u c t i v e  a n i m a l s  
i m m e d i a t e l y  c o n t r i b u t e s  t o  t h e  improvement  o f  t h e  f l o c k  by 
i n c r e a s i n g  t h e  a n n u a l  lamb c r o p  p e r c e n t a g e  a n d  d e c r e a s i n g  c o s t s .  
Removal of t h e s e  a n i m a l s  a l s o  improves  t h e  n u t r i t i o n a l  b a s e  o f  
t h o s e  r e m a i n i n g ,  a n d  s h o u l d ,  t h e r e f o r e ,  improve weaning w e i g h t s  
a n d  t h e  ewest c a p a c i t y  t o  r e b r e e d .  Based on a  n a t i o n a l  s h e e p  
f l o c k  o f  a b o u t  1 2  m i l l i o n  b r e e d i n g  a g e  ewes, t h e  a n n u a l  
ma in t anence  c o s t  f o r  t h e s e  u n p r o d u c t i v e  a n i m a l s  i n  l o c a l l y  p r i c e d  
b a r l e y  amounts  t o  o v e r  one b i l l i o n  d i r h a m s .  Once a  p rogram of 
s e l e c t i o n  based  on r e p r o d u c t i v e  c a p a b i l i t y  is  i n s t i t u t i o n a l i z e d ,  
s e l e c t i o n  p r e s s u r e  f o r  o t h e r  p r o d u c t i o n  t r a i t s  c a n  be a p p l i e d .  
Wool q u a l i t y  i s  t h o u g h t  t o  be i m p o r t a n t  b e c a u s e  o f  t h e  h i g h l y  
d e v e l o p e d  c a r p e t  a n d  f a b r i c  i n d u s t r y  i n  Morocco. D i s c u s s i o n s  
w i t h  managers  o f  l o c a l  f a c t o r i e s  i n d i c a t e d  t h a t  a l l  raw wool u s e d  
i n  t h e  c o n s t r u c t i o n  o f  c a r p e t s  a n d  f a b r i c s  p roduced  f o r  t h e  
e x p o r t  marke t  i s  i m p o r t e d .  Impor t ed  wool p r i c e s  q u o t e d  a t  t h e  
time o f  t h e  i n t e r v i e w s  was 55  DH p e r  k i l o ,  FOB t h e  f a c t o r y .  The 
DE h a s  s t a t e d  t h a t  t h e r e  a r e  a b o u t  2 0 , 0 0 0  metric t o n s  o f  wool 
i m p o r t e d  i n t o  Morocco e a c h  y e a r  a t  h a r d  c u r r e n c y  c o s t s  t o  s u p p o r t  
t h e  i n d u s t r y .  Because t h e  l o c a l  wool i n d u s t r y  i s  p o o r l y  
o r g a n i z e d  a n d  b e c a u s e  wool q u a l i t y  i s  low a n d  h a s  many d e f e c t s ,  
d o m e s t i c  wool p r o d u c t i o n  c a n n o t  meet t h e  n e e d s  o f  t h e  e x p o r t  
c a r p e t  i n d u s t r y .  Improving  t e c h n i c i a n s t  a n d  p r o d u c e r s t  knowledge 
of wool q u a l i t y  c r i t e r i a  a n d  s e l e c t i o n  p r o c e d u r e s  is  a  f i r s t  s t e p  
i n  c a p i t a l i z i n g  on t h e  o p p o r t u n i t y  t o  d e v e l o p  a  s t r o n g  d o m e s t i c  
marke t .  S u b s t i t u t i o n  o f  l o c a l l y  p roduced  wool f o r  i m p o r t e d  wool 
would n o t  o n l y  s a v e  t h e  h a r d  c u r r e n c y  c o s t s  o f  i m p o r t a t i o n ,  b u t  
a l s o  would g e n e r a t e  a  n e t  g a i n  i n  h a r d  c u r r e n c y  r e c e i p t s  t h r o u g h  
t h e  e x p o r t  o f  l o c a l l y  p roduced  wool.  The i n t e r n a l  i n f r a s t r u c t u r e  
needed  t o  m a r k e t ,  p r o c e s s  a n d  d i s t r i b u t e  t h e  improved wool would 
be b e n e f i c i a l  i n  c r e a t i n g  a d d i t i o n a l  employment i n  Morocco. 

I n  t h e  s h e e p  s e l e c t i o n  program,  e a c h  f l o c k  was r e v i e w e d ,  



a n i m a l  by a n i m a l .  The a n i m a l ' s  a g e  was d e t e r m i n e d ,  t h e  a n i m a l  
was i n s p e c t e d  f o r  a n y  d i s e a s e s  o r  d e f e c t s  and  wool q u a l i t y  
( T a b l e s  5 . 4  and  5 .5 )  a n d  body c o n f o r m a t i o n  judged .  The f l o c k  was 
d i v i d e d  i n t o  t h r e e  h e r d s  b a s e d  on q u a l i t y .  F l o c k  A c o n s i s t e d  o f  
t h o s e  a n i m a l s  f ree  o f  any  d e f e c t s ,  w i t h  wool s p i n n i n g  c o u n t  o f  50 
o r  b e t t e r  ( t h e  lower  l i m i t  o f  t h e  f i n e  w o o l s ) ,  w i t h  l i t t l e  o r  no 
kemp o r  h a i r  a n d ,  i n  Oujda P r o v i n c e ,  w i t h  t h e  pheno type  o f  t h e  
l o c a l  Beni  G u i l  b r e e d .  T h i s  f l o c k  became t h e  s u p e r i o r  a n i m a l  
g roup  from which a l l  r e p l a c e m e n t s  w i l l  be s e l e c t e d  i n  t h e  f u t u r e .  
F l o c k  B was c o n s t r u c t e d  f rom t h o s e  a n i m a l s  h a v i n g  no p h y s i c a l  
d e f e c t s ,  b u t  n o t  m e e t i n g  t h e  b r e e d  o r  wool q u a l i t i e s  d e s i r e d .  
F l o c k  C c o n s i s t e d  o f  t h o s e  a n i m a l s  marked f o r  c u l l i n g .  

The work was pe r fo rmed  by a team composed o f  DE, USU and  SR- 
CRSP t e c h n i c i a n s .  The DE t e c h n i c i a n s  were t r a i n e d  i n  t h e  U.S. 
d u r i n g  one o f  t h e  s h o r t - t e r m  t r a i n i n g  c o u r s e s  i n  t h e  s e l e c t i o n  
t e c h n i q u e s .  T h i s  a c t i v i t y  s e r v e d  t o  r e i n f o r c e  t h a t  t r a i n i n g .  
Members o f  t h e  co-op a s s i s t e d  and  soon  began t o  j udge  and  see 
d i f f e r e n c e s  i n  q u a l i t y .  

T a b l e  5 . 4 .  The number o f  ewes by kemp/ha i r  r a t i n g  a n d  wool 
g r a d e ,  E l  F a t h  Co-op h e r d .  

WOOL GRADES 

44'9 46's 48's 50's 52's 54's 56's TOTAL 

6 2 4 5 3 0 0 0 
5 4 10 17 15 8 0 0 

KEHP/HAIR 4 3 10 1 0 
--------- ----------------- 

CONTENT 3 4 is :--ii--l 76 I--3 24 - + - - - - - -  5 - - -  a I o 60 9 1 --. 1 1  
6 RATING 2 9 1 0 1G9 

1 1 , 35 76 1 66 12 3 2 195 I 
0 2 : 31 138 1125 38 9 4 347 

I 
TOTAL 22 148 371 286 82 15 6 930 

308 ewes or 33\ of the original CO-OP herd 
qualified for the top flock based on wool 
and fleece quality criteria. 

490 eves or 53% of the original CO-OP herd 
qualified for the intermediate level flock 
based on wool and fleece quality criteria. 

132 ewes or 14% did not meet minimum wool and 
fleece quality standards. 



T a b l e  5.5. The number of rams by kemp/ha i r  r a t i n g  and  wool 
g r a d e ,  E l  F a t h  Co-op h e r d .  

WOOL GRADES 

4 4 ' s  4 6 ' s  4 8 ' s  50's 5 2 ' s  5 4 ' s  5 6 ' s  TOTAL 

6 0 0 0 0 0 0 
5 

0 
0 

0 
2  0 0 0 0 0 2  I 1 1  

K E H P / I I A I R  4  0 0 0 0 0 0 0 0 
0 i - 3 - - - -  

b- -' - i, - - - -o- - - - - - -  - - - - -  CONTENT 3  1 
RATING 2  0 2 1 5  1 0 0 0 

4 I 1  
1 0 2 1 1 5  0 - - - - - - - - - - - -  - R - - - -o- - - - - - - - 
0 0 7 1 1 4  1 9  2 0 0 

l o  I 
4  2 

I 
1 

TOTAL 1 1 3  25 2 5  2  0 0 6  6  

2 6  rams p r  3 9 n  o f  t h e  CO-OP herd q u a l i f i e d  f o r  
t h e  t o p  f l o c k  b a s e d  on wool and f l e e c e  q u a l i t y  
c r i t e r i a .  

2 6  rams o r  3 9 %  o f  t h e  CO-OP herd  q u a l i f i e d  f o r  t h e  
i n t e r m e d i a t e  herd based  o n  wool and f l e e c e  q u a l i t y  
c r i t e r i a .  

1 4  rams o r  2 1 %  d i d  n o t  meet minimum wool  and f l e e c e  
q u a l i t y  s t a n d a r d s .  

The r e s u l t  w i t h  t h e  E l  F a t h  C o o p e r a t i v e  h a s  been t h e  
f o r m a t i o n  of a  f l o c k  o f  q u a l i t y  Beni  G u i l  s h e e p  t h a t  h a s  t h e  
p o t e n t i a l  f o r  p r o d u c i n g  a n  a n n u a l  p e r c e n t a g e  lamb c r o p  o f  100%. 
T h i s  i s  compared t o  lamb c r o p  p e r c e n t a g e s  f o r  f l o c k s  measured 
t h r o u g h o u t  Morocco o f  a b o u t  35 t o  40 p e r c e n t  on a n  a n n u a l  b a s i s .  
R e c e n t l y ,  t h e  commission from t h e  ANOC ( N a t i o n a l  Sheep and  Goat  
A s s o c i a t i o n )  r ev i ewed  t h e  f l o c k .  T h i r t y - f i v e  ewes were p r e s e n t e d  
f o r  b r e e d  c e r t i f i c a t i o n .  The commission a c c e p t e d  31 a n d  d e n i e d  4  
b e c a u s e  t h e  wool q u a l i t y  was t o o  h i g h  ( a  f fp rob lemf f  t h a t  would 
become a  b l e s s i n g  i f  a  s t r o n g  d o m e s t i c  wool marke t  were 
d e v e l o p e d ) .  The co-op f l o c k  h a s  now been c e r t i f i e d  t o  p roduce  
p u r e b r e d  Beni  G u i l  s h e e p  f o r  s a l e  t o  t h e  p u b l i c .  

T h i s  work c a u g h t  t h e  i n t e r e s t  of many p e o p l e .  The r e p o r t  o f  
t h e  a c t i v i t y  was s e n t  t o  a  r e c e n t l y  r e t u r n e d  RMIP d e g r e e  
p a r t i c i p a n t  work ing  i n  S a f i  who had been  t r a i n e d  i n  r a n g e  
management and  s h e e p  and  wool p r o d u c t i o n  a t  t h e  U n i v e r s i t y  of 
Wyoming. He o r g a n i z e d  a  t r a i n i n g / d e m o n s t r a t i o n  a c t i v i t y  f o r  S a f  i 
P r o v i n c e ,  a n d  a  one week program f o r  Moroccan t e c h n i c i a n s  and  
p r o d u c e r s  was c o n d u c t e d  by t h e  same team t h a t  had worked a t  Ain 
Beni  Mathar .  

E leven  Moroccan t e c h n i c i a n s  f rom v a r i o u s  p r o v i n c e s  and  76 
p r o d u c e r s  p a r t i c i p a t e d  i n  t h e  t r a i n i n g / w o r k  par-tion and  a b o u t  
3 , 0 0 0  a n i m a l s  were c l a s s i f i e d  u s i n g  t h e  s e l e c t i o n  c r i t e r i a  
d e s c r i b e d  above  ( w i t h  t h e  e x c e p t i o n  o f  t h e  b r e e d  phenotype  
c r i t e r i a ) .  The t e c h n i c i a n s  f e l t  v e r y  good a b o u t  t h e  t r a i n i n g  
r e c e i v e d  and  were o f  t h e  o p i n i o n  t h a t  v a l u a b l e  t e c h n i q u e s  a n d  
s k i l l s  l e a r n e d  c o u l d  be  u s e d  t o  d e v e l o p  programs i n  t h e i r  own 
work a r e a s .  They b e l i e v e d  t h a t  t h e  h i g h  p r o d u c e r  i n t e r e s t  
rewarded  them f o r  t h e i r  e f f o r t s  and  t h a t  t h e y  had a c h i e v e d  a n  
i m p o r t a n t  l e v e l  o f  c r e d i b i l i t y .  



The p r o d u c e r s  were a l s o  p l e a s e d  w i t h  t h e  e f f o r t .  A t  t h e  end  
of t h e  f i r s t  d a y ,  i t  was l e a r n e d  t h a t  many o f  t h e  p r o d u c e r s  t h a t  
had p a r t i c i p a t e d  e x p e c t e d  p h a r m a c e u t i c a l s  f o r  t h e i r  a n i m a l s .  
The re  was c o n c e r n  t h a t  t h i s  might  have been t h e i r  o n l y  r e a s o n  f o r  
p a r t i c i p a t i n g .  However, one team r e t u r n e d  t o  t h i s  same work s i t e  
t h e  f o l l o w i n g  day t o  f i n d  j u s t  a s  many p r o d u c e r s  w a i t i n g  who knew 
e x a c t l y  what t h e  program was. Many o f  t h e s e  p r o d u c e r s  w a i t e d  
a round  u n t i l  a f t e r  t h e  work t o  d i s c u s s  s h e e p  management r e l a t e d  
problems.  T e c h n i c i a n s  were g r a t i f i e d  by t h e  p o s i t i v e  a t t i t u d e  
and  e n t h u s i a s m  o f  t h e  p r o d u c e r s .  

The t e c h n i c i a n s  worked w i t h  h e r d s  o f  v a r i o u s  s i z e s  r a n g i n g  
from 15 t o  300 ewes. P a r t i c i p a t i n g  p r o d u c e r s  showed a  h i g h  
d e g r e e  o f  i n t e r e s t  and  d e s i r e d  t o  s e e  t h e  d e f e c t s  e n c o u n t e r e d .  
They r e q u e s t e d  t h a t  e x p l a n a t i o n s  be g i v e n  a b o u t  how t o  a v o i d  s u c h  
problems and  how t h e y  c o u l d  g e t  i n t o  a  management program t h a t  
would enhance  p r o d u c t i o n .  One p r o d u c e r  r e q u e s t e d  t h a t  t h e  
d e f e c t i v e  a n i m a l s  be coded when marked f o r  c u l l i n g  s o  t h a t  he 
c o u l d  r e t u r n  l a t e r  and  s t u d y  them t o  b e t t e r  see t h e  p rob lems  
h i m s e l f .  

One team was s t o p p e d  on t h e  r o a d  i n t o  a  d o u a r  by a  p r o d u c e r  
n o t  s c h e d u l e d  t o  r e c e i v e  a s s i s t a n c e .  When a s k e d  i f  he knew what  
t h e  team was d o i n g ,  he s a i d ,  "Yes, y o u ' r e  t h e  g roup  t h a t  i s  d o i n g  
t h e  a n i m a l  s e l e c t i o n  work. I know t h a t  I have p rob lems  w i t h  my 
h e r d  b u t  I d o n ' t  know what  t h e y  a r e t 1 .  He was s c h e d u l e d  f o r  a  
l a t e r  v i s i t .  Another  p r o d u c e r ,  when shown t h a t  many o f  h i s  ewes 
had v e r y  h i g h  q u a l i t y  wool ,  ment ioned  t h a t  he had c r o s s - b r e d  h i s  
f l o c k  w i t h  some I l e  de  F r a n c e  s t o c k  i n  y e a r s  p a s t  and  t h a t  h i s  
s h e a r i n g  was i n  t h e  b a g s  i f  t h e  t e c h n i c i a n s  wanted t o  see t h e  
wool.  The wool b a g s  were dumped b e f o r e  Mr. B e r g e r ,  a  SR-CRSP 
l i v e s t o c k  s p e c i a l i s t ,  who s o r t e d  t h e  f leeces i n t o  t h r e e  q u a l i t y  
g r o u p s .  The d i f f e r e n c e s  were s o  d r a m a t i c  t h a t  t h e  p r o d u c e r  re- 
bagged t h e  wool a c c o r d i n g  t o  q u a l i t y ,  marked t h e  b a g s ,  and  
i n d i c a t e d  t h a t  w i t h  t h i s  new knowledge he i n t e n d e d  t o  d r i v e  a  
h a r d e r  b a r g a i n  a t  t h e  marke t .  

Many p r o d u c e r s ,  when shown t h e  d e f e c t s  i n  t h e i r  a n i m a l s  
( p a r t i c u l a r l y  i n  wool q u a l i t y ) ,  wanted t o  know t h e  f a s tes t  way o f  
improving  t h e i r  f l o c k s .  I n  g e n e r a l ,  t h e r e  was a n o t i c e a b l e  l a c k  
of  h i g h  q u a l i t y  rams i n  t h e  f l o c k s .  D i s c u s s i o n s  w i t h  p r o d u c e r s  
a b o u t  p u r c h a s i n g  improved rams f rom o u t s i d e  t h e  l o c a l  g e n e t i c  
p o o l  o c c u r r e d  f r e q u e n t l y .  Arrangements  were made w i t h  a  number 
of p r o d u c e r s  t o  meet a t  v a r i o u s  b r e e d  deve lopment  s t a t i o n s  i n  
Morocco t o  p u r c h a s e  rams o f  h i g h e r  q u a l i t y .  The re  was n o t  one  
c a s e  o f  e x p r e s s e d  d i s i n t e r e s t  by a n y  o f  t h e  p r o d u c e r s  i n  
a t  t endance .  

The v a l u e  o f  t h i s  t y p e  o f  e x t e n s i o n  a c t i v i t y  i s  o b v i o u s .  I n  
a d d i t i o n  t o  f u l f i l l i n g  t h e  g o a l s  o f  t h e  p r o j e c t  t o  i n c r e a s e  t h e  
p r o d u c t i v e  e f f i c i e n c y  o f  s h e e p  f l o c k s  i n  Morocco, t e c h n i c a l  s t a f f  
r e c e i v e  a d d i t i o n a l  t r a i n i n g  a n d  a r e  a l l o w e d  t o  s h a r p e n  s k i l l s  i n  
a  l o c a l  s e t t i n g .  They a re  g i v e n  t h e  o p p o r t u n i t y  t o  u t i l i z e  t h e i r  
t r a i n i n g  i n  t h e  f i e l d .  P r o d u c e r s  are t r a i n e d  t o  s e e  t h e  wide 
r a n g e  o f  d i f f e r e n c e s  i n  q u a l i t y  t h a t  a r e  f o u n a  i n  e s s e n t i a l l y  
e v e r y  f l o c k .  P r o d u c e r s  can u n d e r s t a n d  immed ia t e ly  t h e  impac t  o f  
s u c h  a n  a c t i v i t y  on t h e i r  income f rom s h e e p  p r o d u c t s .  
A d m i n i s t r a t o r s  a r e  happy b e c a u s e  s u c h  programs c r e a t e  p o s i t i v e  
r e s p o n s e s  f rom t h e  p r o d u c e r s  a n d  e x c e l l e n t  i n f o r m a t i o n  t o  r e p o r t  
t o  s u p e r i o r s .  

T h i s  t y p e  of  a c t i v i t y  is  a n  e x t r e m e l y  i m p o r t a n t  e x t e n s i o n  



f u n c t i o n .  P r o d u c e r s  c a n  e a s i l y  r e l a t e  t o  q u i c k  improvements  t h a t  
can  be a c h i e v e d  i n  t h e i r  f l o c k s .  T h i s  c r e a t e s  c o n f i d e n c e  a n d  
t r u s t  i n  t e c h n i c i a n s  which a l l o w s  i n r o a d s  t o  be made i n  more 
e s o t e r i c  a c t i v i t i e s  s u c h  a s  l ong- t e rm r a n g e  a n d  p a s t u r e  
improvement programs.  T h i s  t y p e  of "hands  o n u  a c t i v i t y  n o t  o n l y  
s e r v e s  t o  make a n  improvement b u t  becomes a  v e h i c l e  t o  t e a c h  t h e  
methodology ,  a n d ,  o b v i o u s l y ,  r a i s e s  t h e  s t a t u s  o f  Moroccan 
t e c h n i c i a n s  i n  t h e  e y e s  of t h e  p r o d u c e r s .  

P r o d u c e r s  i n  Morocco a r e  i n t e r e s t e d  i n  improv ing  t h e i r  
p r o d u c t i o n  s y s t e m s  if t h e y  c a n  be shown a  b e t t e r  way. The key  
word i s  t tshownu.  T h i s  means d e m o n s t r a t i n g  improvement p r a c t i c e s  
f o r  b o t h  r a n g e  and  l i v e s t o c k  t h a t  work,  i n  i m p r e s s i v e  s c a l e  a n d  
t h a t  a r e  r e a d i l y  a v a i l a b l e  f o r  f i e l d  d a y s  o f  Ifshow a n d  t e l l t 1 .  
The work a t  Ou jda ,  M i d e l t ,  T imahd i t e  and  S a f i  a r e  good s t a r t s ,  
b u t  i t  i s  n o t  enough. U n l e s s  t h e r e  i s  o u t s i d e  i m p e t u s  t o  
c o n t i n u e  t h e  r e s e a r c h  and  r e f i n e m e n t  p r o c e s s  i n  o r d e r  t o  p r o v i d e  
t h e  t e c h n i c a l  b a c k s t o p p i n g  f o r  t h e s e  new v e n t u r e s  w i t h  l o c a l  
p r o d u c e r s ;  and  i n  o r d e r  t o  s e r v e  a s  t h e  g l u e  f o r  t h i s  f r a g i l e ,  
young,  r a n g e  management i n s t i t u t i o n ;  t h e  f u t u r e  o f  t h i s  
deve lopment  a c t i v i t y  w i l l  s u r e l y  be t h e  same a s  f o r  t h o s e  
programs t h a t  have come b e f o r e .  F i r s t  t h e r e  w i l l  be a  s t a g n a t i o n  
o f  e f f o r t ,  t h e n  a g r a d u a l  e r o s i o n  back t o  t h e  s t a t u s  quo. 
T e c h n i c a l l y ,  m a n a g e r i a l l y  a n d  o r g a n i z a t i o n a l l y ,  t h e  i n s t i t u t i o n  
is  n o t  mature  enough t o  s u r v i v e  and  grow by i t s e l f .  

DEVELOPMENT OF EXTENSION MATERIALS 

The c o n c e p t s  o f  r ange  r e s o u r c e  management a r e  r e l a t i v e l y  
new. The S o c i e t y  o f  Range Management was o n l y  formed i n  1948 ,  
and  t h e  f i r s t  u n i v e r s i t y  r ange  d e p a r t m e n t s  were c r e a t e d  s h o r t l y  
t h e r e a f t e r .  T h e r e f o r e ,  t h e  a p p l i c a t i o n  o f  t h i s  s c i e n c e  
t h r o u g h o u t  t h e  w o r l d ,  a n d  i n  p a r t i c u l a r  i n  l e s s e r  d e v e l o p e d  
c o u n t r i e s ,  i s  o n l y  now b e g i n n i n g  t o  have any  i m p a c t  on r e s o u r c e  
management and  c o n s e r v a t i o n .  S i n c e  t h e  e a r l y  1 9 7 0 1 s ,  t h e  p r i m a r y  
deve lopment  g o a l s  have been  t o  form a  c a d r e  o f  t r a i n e d  r a n g e  
t e c h n i c i a n s  who c o u l d  t e a c h ,  r e s e a r c h  and  implement  r ange  
management t e c h n i q u e s .  Only t h e n  c a n  e x t e n s i o n  a g e n t s  be t r a i n e d  
t o  c a r r y  t h i s  i n f o r m a t i o n  t o  t h e  p u b l i c .  

T h i s  p r o j e c t  h a s  gone a l o n g  way towards  d e v e l o p i n g  a c a d r e  
o f  r ange  t e c h n i c i a n s .  A s  ment ioned  i n  t h e  t r a i n i n g  s e c t i o n ,  11 
Moroccan t e c h n i c i a n s  were t r a i n e d  t o  t h e  m a s t e r ' s  l e v e l  a n d  many 
o t h e r s  were g i v e n  i n t e n s i v e  s h o r t - t e r m  t r a i n i n g  i n  r a n g e  
management, l i v e s t o c k  management a n d  e x t e n s i o n  methodology.  
However, t h e  Moroccan E x t e n s i o n  S e r v i c e  has  n o t ,  f o r  t h e  most 
p a r t ,  been exposed  t o  r a n g e  management p r i n c i p a l s  o r  methodology.  
The Range Management Improvement P r o j e c t  h a s ,  however,  deve loped  
numerous materials t h a t  can  s e r v e  a s  i n f o r m a t i o n a l  g u i d e s ,  n o t  
o n l y  f o r  e x t e n s i o n  w o r k e r s ,  b u t  f o r  p r o d u c e r s ,  a d m i n i s t r a t o r s  and  
t h e  p u b l i c  a t  l a r g e .  



These m a t e r i a l s  i n c l u d e :  

- A handbook f o r  I n t e r n a t i o n a l  Range Management E x t e n s i o n  
which p r o v i d e s  g u i d e l i n e s  on e x t e n s i o n  t h e o r y  and  
program p l a n n i n g  p r o c e d u r e s  a s  t h e y  a p p l y  t o  r a n g e  
management i n  Morocco. T h i s  g u i d e  e x p l a i n s  what  
e x t e n s i o n  worke r s  must and  must  n o t  d o ,  how t h e y  s h o u l d  
c o n d u c t  t h e m s e l v e s ,  how t o  m o t i v a t e  p e o p l e ,  and  how t o  
p l a n ,  implement ,  and  e v a l u a t e  a n  e f f e c t i v e  r ange  
management e x t e n s i o n  program. A F rench  v e r s i o n  o f  t h i s  
handbook w i l l  be  d i s t r i b u t e d  by t h e  D i r e c t i o n  de  l a  
V u l g a r i s a t i o n  A g r i c o l e  e t  de  l a  Reforme A g r a i r e  t o  
e x t e n s i o n  a g e n t s  i n  t h e  f i e l d .  

- A Handbook o f  B a s i c  Range Management p r e s e n t s  b a s i c  
i n f o r m a t i o n  t o  e x t e n s i o n  w o r k e r s ,  a d m i n i s t r a t o r s ,  
p r o d u c e r s ,  and  t h e  p u b l i c  on most a s p e c t s  o f  r a n g e  and  
r a n g e  l i v e s t o c k  management. P a r t i c u l a r  a t t e n t i o n  h a s  
been g i v e n  t o  make t h e  i n f o r m a t i o n  p e r t i n e n t  and  
a p p l i c a b l e  t o  Morocco. 

- I n  a d d i t i o n ,  t r a i n i n g  i n f o r m a t i o n  o r g a n i z e d  a n d  
p r e s e n t e d  i n  t h e  form o f  handbooks t r e a t i n g  s p e c i f i c  
t o p i c s  was p r e p a r e d  i n  c o n j u n c t i o n  w i t h  TDY v i s i t s  a n d  
i n - s e r v i c e  t r a i n i n g  s e m i n a r s .  Each p a r t i c i p a n t  i n  t h e  
two t r a i n i n g  s e m i n a r s  was g i v e n  a  p a c k e t  o f  r e s e a r c h  
and  e x t e n s i o n  i n f o r m a t i o n  i n c l u d i n g  t h e  p a p e r s  
p r e s e n t e d .  TDY p e r s o n n e l  were a s k e d  t o  d e v e l o p  t h e i r  
r e p o r t s  s o  t h a t  t h e y  i n c l u d e d  I1how t o  do i t tt  t y p e  
handbooks whenever a p p l i c a b l e .  I n  p a r t i c u l a r ,  b o t h  Dr. 
R u t t l e  ( e x t e n s i o n  a n d  a n i m a l  p r o d u c t i o n )  and  Mr. G r a v e s  
( i n d i g e n o u s  f o r a g e  p l a n t s  c o l l e c t i o n )  p r e p a r e d  
c o n s i d e r a b l e  amounts  o f  i n f o r m a t i o n  t h a t  was 
d i s t r i b u t e d  t o  a l l  p e r s o n s  a t t e n d i n g  t h e  f i e l d  d a y s  and  
s e m i n a r s  d e s c r i b e d  above .  These  m a t e r i a l s ,  a p p l i c a b l e  
t o  Morocco, were i n c o r p o r a t e d  i n t o  t h e  e x t e n s i o n  
handbooks d i s c u s s e d  e a r l i e r  i n  t h i s  s e c t i o n .  

CONCLUSIONS A N D  RECOMMENDATIONS 

Emphas iz ing  t h e  A p p r o p r i a t e  E x t e n s i o n  Program 

If t h e  government  w i s h e s  t o  improve a g g r e g a t e  o u t p u t ,  t h e n  
t h e  e x t e n s i o n  program must be d i r e c t e d  toward  t h o s e  who c o n t r o l  
t h e  most  r e s o u r c e s .  A l s o ,  i n t e r v e n t i o n s  d i r e c t e d  toward  t h e  
p o o r e s t  a g r i c u l t u r a l i s t s  may n o t  l e a d  t o  g r e a t  c h a n g e s  i n  
a g r i c u l t u a l  p r o d u c t i o n  s t a t i s t i c s .  T h i s  d ichotomy c r e a t e s  a  r e a l  
dilemma f o r  t h e  e x t e n s i o n  program p l a n n e r .  

We now know t h a t  t h e  p r i n c i p a l  p r o d u c t i o n  c o n s t r a i n t  f o r  
most p r o d u c e r s  i s  n o t  s i m p l y  a  l a c k  o f  t e c h n o l o g i c a l  knowledge o r  
a  d e s i r e  t o  produce  by t r a d i t i o n a l  methods.  The p r i m a r y  
c o n s t r a i n t  is  a  r e s o u r c e  b a s e  s o  s m a l l  t h a t  i t  c a n n o t  p roduce  
income i n  e x c e s s  o f  t h a t  r e q u i r e d  by t h e  p r o d u c e r  t o  t r y  t o  



m a i n t a i n  a  r e l a t i v e l y  meager s t a n d a r d  o f  l i v i n g .  
The d a t a  a l s o  i n d i c a t e  t h a t ,  i n  a r i d  z o n e s  and  most s e m i a r i d  

z o n e s ,  s m a l l  r u m i n a n t s  fo rm t h e  b a s i s  f o r  t h e  p r o d u c t i o n  sys t em.  
I n  t h e s e  z o n e s ,  t h e  p o t e n t i a l  f o r  major  i n c r e a s e s  i n  g r a i n  
p r o d u c t i o n  i s  l i m i t e d  a n d  o f  r educed  l o c a l  i m p o r t a n c e  e x c e p t  i n  
t h e  c o n t e x t  o f  i t s  i n t e g r a t i o n  i n t o  t h e  l i v e s t o c k  p r o d u c t i o n  
scheme. T h e r e f o r e ,  e x t e n s i o n  i n  t h e s e  d r i e r  z o n e s  s h o u l d  be 
d i r e c t e d  p r i m a r i l y  t owards  l i v e s t o c k  p r o d u c t i o n .  Moreover ,  p l a n t  
m a t e r i a l  deve lopment  and  s o i l  a n d  w a t e r  c o n s e r v a t i o n  programs  on 
m a r g i n a l  c r o p l a n d  i n  t h e s e  a r e a s  s h o u l d  be d i r e c t e d  toward  
improv ing  f o r a g e  c r o p  p r o d u c t i o n  r a t h e r  t h a n  i n c r e a s i n g  c e r e a l s .  
T h i s  would be a  r e v e r s a l  o f  t h e  p r e s e n t  program i n  which t h e  
f o c u s  o f  e x t e n s i o n  i s  d i r e c t e d  p r i m a r i l y  on c r o p  p r o d u c t i o n  f o r  
g r a i n ,  o f t e n  w i t h o u t  due r e g a r d  f o r  t h e  l i m i t a t i o n s  s e t  by t h e  
i n h e r e n t l y  low p r o d u c t i v e  p o t e n t i a l  o f  t h e  l a n d  and  t h e  c l i m a t e .  

F u t u r e  work s h o u l d  be t o  t r a i n  e x t e n s i o n  a g e n t s  i n  
r a n g e / l i v e s t o c k  p r o d u c t i o n  and  management, and  t o  r e i n f o r c e  them 
w i t h  a  n a t i o n a l  program d i r e c t e d  a t  improv ing  t h e  p r o d u c t i o n  o f  
t h e  e x t e n s i v e  l i v e s t o c k  s e c t o r .  

O r g a n i z a t i o n  o f  t h e  Loca l  P o p u l a t i o n s  

A r e c u r r i n g  theme i n  a n y  e x t e n s i o n  program i s  t o  " i d e n t i f y  
t h e  a u d i e n c e t f .  E x t e n s i o n  programs  must  be d i r e c t e d  t o  a  s p e c i f i c  
a u d i e n c e  i n  o r d e r  t o  be s u c c e s s f u l .  T h i s  axiom is  o f t e n  v i o l a t e d  
when d e a l i n g  w i t h  members o f  a  communally h e l d  r a n g e  r e s o u r c e .  
T r y i n g  t o  impose a  management program on a  c o l l e c t i v e l y  u t i l i z e d  
r a n g e l a n d  h a s  met w i t h  f a i l u r e  a g a i n  a n d  a g a i n  b e c a u s e  i n d i v i d u a l  
d e s i r e s  and  m o t i v a t i o n s  c a n n o t  be s a t i s f i e d .  Al though  t h e  
members may be l o o k e d  upon a s  a  common g r o u p  w i t h  s i m i l a r  
p rob l ems ,  t h e y  c a n n o t  manage t h e  r e s o u r c e  a s  one e n t i t y  u n l e s s  
t h e y  a r e  o r g a n i z e d  t o  work c o o p e r a t i v e l y .  With o r g a n i z a t i o n ,  
c o l l e c t i v e  g o a l s  a n d  m o t i v a t i o n s  c a n  s u b s t i t u t e  f o r  t h o s e  o f  t h e  
i n d i v i d u a l .  

I n  p a r t i c u l a r ,  t h e  f o r m a t i o n  o f  one o r  more c o o p e r a t i v e  
f l o c k s  a l l o w s  management s y s t e m s  t o  be e s t a b l i s h e d  on t h e  l a n d  
a n d  p e r m i t s  e f f e c t i v e  l i v e s t o c k  improvement  p rograms .  The re  i s  
l i t t l e  p r o g r e s s  t o  be made i n  t h e  improvement o f  c o l l e c t i v e l y  
owned l a n d  r e s o u r c e s  u n t i l  t h e  members a r e  w i l l i n g  t o  o r g a n i z e ,  
e l e c t  r e p r e s e n t a t i v e s  a n d  impose t h e  w i l l  o f  t h e  m a j o r i t y  t o  
d e v e l o p  a  management p l a n  a n d  u t i l i z e  t h e  r e s o u r c e  i n  a  
c o o p e r a t i v e  manner.  

Range S e e d i n g s  

I n a d e q u a t e  r a i n f a l l  h a s  p l a g u e d  t h e  e x t e n s i o n / d e m o n s t r a t i o n  
program o f  s e e d i n g  p r i v a t e  l a n d .  However, t h e  e x p e r i e n c e  g a i n e d  
h a s  c r e a t e d  some g u i d e l i n e s  f o r  s u c c e s s  i n  t h e  f u t u r e .  

When s e e d i n g  s m a l l  d r y l a n d  p l o t s  u s i n g  t r a d i t i o n a l  methods ,  
a v o i d  p e r e n n i a l  s p e c i e s  w i t h  s m a l l  s e e d s .  Animal t r a c t i o n  p lows  
c a n n o t  a d e q u a t e l y  p r e p a r e  t h e  s eedbed  t o  i n s u r e  p r o p e r  
g e r m i n a t i o n  a n d  s u r v i v a l  o f  s m a l l  s e e d e d  s p e c i e s .  On t h e  o t h e r  
hand ,  e v e n  w i t h  t r a d i t i o n a l  s e e d i n g  methods ,  l a r g e  s e e d e d  a n n u a l  
s p e c i e s  c a n  compete  w i t h  weeds,  r e s p o n d  q u i c k l y  t o  s o i l  f e r t i l i t y  
programs a n d  can  emerge e v e n  when b u r i e d  d e e p l y .  O a t - v e t c h  



m i x t u r e s ,  f o r  example,  a r e  e x c e l l e n t  and  produce  l a r g e  q u a n t i t i e s  
o f  h i g h  q u a l i t y  f o r a g e .  

I n  s e e d i n g s  u s i n g  t r a c t o r  drawn implements ,  ex t r eme  c a r e  
s h o u l d  be t a k e n  when p l a n t i n g  s m a l l  s eeded  s p e c i e s ,  o r  t h e y  
s h o u l d  be a v o i d e d .  The re  a r e  many e x c e l l e n t  p e r e n n i a l  p l a n t  
m a t e r i a l s  w i t h  l a r g e  s e e d s  t h a t  i n c r e a s e  t h e  p r o b a b i l i t y  o f  
s u c c e s s .  Avoid s m a l l  p l o t s  if p o s s i b l e .  The equipment  c a n n o t  
e x p r e s s  i t s  p o t e n t i a l  if r e a s o n a b l y  l o n g  r u n s  c a n n o t  be made. 
P l a n  a  comple t e  t i l l a g e  program. Any s h o r t c u t s  w i l l  r e s u l t  i n  
reduced  s u c c e s s  because  o f  reduced  s u r v i v a l  and  weed c o m p e t i t i o n .  
Always p l a n  f o r  i n a d e q u a t e  p r e c i p i t a t i o n .  Optimum c o n d i t i o n s  
o c c u r  o n l y  a b o u t  20% o f  t h e  time and t h e  o n l y  d e f e n s e  a g a i n s t  
s u c h  odds  i-s a w e l l  p r e p a r e d  s e e d b e d ,  p r o p e r l y  c a l i b r a t e d  
machinery and  c l o s e  s u p e r v i s i o n .  

L i v e s t o c k  E x t e n s i o n  Programs 

T h i s  t y p e  o f  e x t e n s i o n  a c t i v i t y  h a s  i m p l i c a t i o n s  f o r  a l l  o f  
Morocco. I t  immedia t e ly  c r e a t e s  c r e d i b i l i t y  w i t h  t h e  p r o d u c e r s  
a n d  g i v e s  t h e  t e c h n i c i a n  and  p r o d u c e r  common ground t h a t  a l l o w s  
d i s c u s s i o n  t o  beg in  a b o u t  more e s o t e r i c  a n d  long- t e rm a c t i v i t i e s  
( p a s t u r e  and  r a n g e  p r o g r a m s ) .  P r e s e n t  a c t i v i t y  i n  t h i s  program 
i n d i c a t e s  t h a t  t h e  i n t e r e s t  e x i s t s  a t  t h e  p r o d u c e r ,  t e c h n i c i a n  
and  a d m i n i s t r a t i v e  l e v e l  f o r  c o n t i n u a t i o n  a n d  e x p a n s i o n .  T h i s  
t y p e  of program c o u l d  be implemented w i t h  r e l a t i v e l y  l i t t l e  
i n v e s t m e n t  i n  t e r m s  o f  t r a i n i n g ,  equipment  and  o p e r a t i n g  e x p e n s e ,  
e s p e c i a l l y  g i v e n  t h e  f i n a n c i a l  impac t  i n  t h e  s h o r t - t e r m  t h a t  such  
a  program c a n  p roduce .  

A f u t u r e  r a n g e  p r o j e c t  s h o u l d  b u i l d  upon t h i s  f o u n d a t i o n .  
I t  w i l l  g e n e r a t e  q u i c k  i n t e r e s t  i n  t h o s e  c o n c e r n e d ,  c r e a t e  
c r e d i b i l i t y  t h a t  w i l l  a l l o w  t h e  t e c h n i c i a n  t o  expand t h e  program 
i n t o  o t h e r  t o p i c s  and  w i l l  p roduce  f a s t  f i n a n c i a l  r ewards  t h a t  
c a n  e a s i l y  be q u a n t i f i e d .  I n  t h e  meantime, c o n t i n u e d  t r a i n i n g  o f  
Moroccan t e c h n i c i a n s  i n  r ange  management and  s h e e p  and  wool 
p r o d u c t i o n  a n d  m a r k e t i n g  a r e  needed  t o  i n s u r e  t h a t  t h e  t e c h n i c a l  
base  i s  i n  p l a c e  when a  new range  p r o j e c t  is  p l a n n e d .  



CHAPTER S I X :  T R A I N I N G  



I N T R O D U C T I O N  

T r a i n i n g  o f  a l l  t y p e s  h a s  been  t h e  backbone  o f  t h e  P r o j e c t  
s i n c e  i t s  b e g i n n i n g ,  a n d  i s  g e n e r a l l y  t h o u g h t  t o  be t h e  e l e m e n t  
t h a t  w i l l  p r o v i d e  t h e  g r e a t e s t  l o n g - t e r m  e f f e c t  i n  s o l v i n g  r a n g e  
a n d  l i v e s t o c k  p r o b l e m s  i n  Morocco.  A s i d e  b e n e f i t  o f  t h e  
t r a i n i n g  p rogram h a s  been  t h e  improved  E n g l i s h  l a n g u a g e  
c a p a b i l i t y  of  t h e  p a r t i c i p a n t s .  T h i s  h a s  expanded  t h e i r  access 
t o  t e c h n i c a  1 m a t e r i a l s  a n d  t o  p r o f e s s i o n a l  o r g a n i z a t i o n s  
wor ldwide  t h a t  a re  work ing  w i t h  s imilar  p r o b l e m s .  Morocco now 
h a s  many t a l e n t e d  t e c h n i c i a n s  who have  a d e s i r e  t o  improve  t h e i r  
s k i l l s .  T h e i r  r e c o r d  o f  p e r f o r m a n c e  a t  many d i f f e r e n t  
i n s t i t u t i o n s  i n  t h e  U.S. s p e a k s  f o r  i t s e l f .  

LONG-TERM DEGREE T R A I N I N G  

E l e v e n  Moroccan t e c h n i c i a n s  were s e n t  t o  t h e  U n i t e d  S t a t e s  
t o  o b t a i n  Master's d e g r e e s  d u r i n g  t h e  l i f e  of t h e  P r o j e c t .  T h e s e  
 participant^^^ were j o i n t l y  s e l e c t e d  by P r o j e c t  a n d  DE s t a f f  f rom 
v a r i e d  l o c a t i o n s  a r o u n d  Morocco.  A l l  o f  t h e s e  p a r t i c i p a n t s  have  
r e t u r n e d  t o  Morocco a n d  a re  s e r v i n g  a s  t e c h n i c i a n s  t h r o u g h o u t  t h e  
c o u n t r y .  T a b l e  6 . 1  p r e s e n t s  summary i n f o r m a t i o n  c o n c e r n i n g  t h i s  
l o n g - t e r m  t r a i n i n g .  

T a b l e  6 . 1 .  P rogram o f  l o n g - t e r m  p a r t i c i p a n t  t r a i n i n g .  

PARTICTPANT 

Yohamod Abbassl 
Bou jema Bourass 
Akka 3ulqhboub 
Rahal K o u r l r i  
Mostafn Laadnani 
Moh3med E l  Ksbbach 
Abdelksdnr A d i l a  
Ahmnd A1 t Hroch 
Mohsmed A i s s l  
Mohamed E l  M a n f a l o u t l  
Ahdmlkader Asss l  

DISCIPLTNE UNIVERSITY RETURN DATE WORK SITE 9ECREE 

Range M e t .  /Extens! on : Montana S t a t e  ; J u l y  1984 f Ousrzazste I M.S. 
Range Mgt. /Extenslon I Texas Tech I June 1984 1 Meknes I H.S. 
Ranee Hpt. . /Extenslon I Un lv .  o f  Ar lzons I June 1984 1 Rabat I M.S. 
R a n p  Mgt. /Extension I Humbol t Sta ts 1 Jan. 1985 1 S e t t a t  ! M.S. 
Rsnge M ~ t . / E x t e n s l o n  I Univ .  o f  Wyoming I Aug. 1985 1 S a f l  I M.S.  
Range Mgt. /Extension I Oregon S t a t e  I Aug. 1985 1 C u e r c i f  I M.S. 
Range Mgt . /Ex tens ion I Utah S ta te  I Aug. 1985 I Khemisset 1 M.S. 
Seed Prod./Range Mgt. 1 Washln&ton S t a t e  I Aug. 1985 1 E r r a c h l d i a  I M.S. 
R u r a l  Soc./Agr!. Ext .  ! Un lv .  o f  M isaou r i  I Jan. 1986 1 Oujda I M.S. 
Range Mgt . /Ex tens lon I Univ.  o f  Nevada/Reno I Jsn. 1986 1 Khour lbga I H.S. 
Rura 1 Soc lo loey  I Colorado S t a t e  I June 1986 i Marrakech I M.S. 

I I I 
I I 

SHORT-TERM TRAINING 

F o u r t e e n  Moroccans  ( 2 n d  C y c l e  a n d  A d j o i n t  T e c h n i q u e  
p e r s o n n e l )  were s e n t  t o  t h e  U n i t e d  S t a t e s  i n  three g r o u p s  f o r  
s h o r t - t e r m  t r a i n i n g  i n  r a n g e  m a n a g e m e n t / l i v e s t o c k  p r o d u c t i o n  
p r i n c i p l e s  a n d  p r a c t i c e s .  These  i n d i v i d u a l s  r e c e i v e d  4 t o  6  
months  o f  t r a i n i n g  c o m p r i s e d  o f  t h r e e  p a r t s .  F i r s t ,  t h e  
t e c h n i c i a n s  were g i v e n  a n  o r i e n t a t i o n  p rogram i n  r a n g e  management 
p r i n c i p l e s  a t  Utah  S t a t e  U n i v e r s i t y .  Nex t ,  t h e o r e t i c a l  t r a i n i n g  
i n  r a n g e / l i v e s t o c k  management a n d  p r o d u c t i o n ,  i n c l u d i n g  e x t e n s i o n  
t e c h n i q u e s ,  was p r e s e n t e d  a t  N e w  Mexico S t a t e  U n i v e r s i t y .  T h i s  
is  a U.S.D.A. s h o r t c o u r s e  p r e s e n t e d  by t h e  r a n g e  management 
t e a c h i n g ,  r e s e a r c h  a n d  e x t e n s i o n  s t a f f  a t  t h a t  i n s t i t u t i o n .  
Las t ,  p r a c t i c a l  work e x p e r i e n c e  on r a n c h e s  a n d  f i e l d  e x p e r i m e n t  



s t a t i o n s  was p r e s e n t e d  a t  Utah  S t a t e  U n i v e r s i t y .  T h i s  a l l o w e d  
a l l  p a r t i c i p a n t s  t o  have " h a n d s  onf1  e x p e r i e n c e  w o r k i n g  w i t h  l a r g e  
a n d  small commerc i a l  f l o c k s  o f  s h e e p ,  a n d  gave  them t h e  
o p p o r t u n i t y  t o  see f i r s t h a n d  how management is  imposed i n  r a n g e  
l i v e s t o c k  o p e r a t i o n s  i n  t h e  U.S. Visits t o  r a n g e  e x p e r i m e n t  
s t a t i o n s  were d e s i g n e d  t o  show t h e  l a t e s t  t e c h n o l o g y  i n  r a n g e  
improvement  t e c h n i q u e s ,  a n d  t o  a l l o w  i n t e r c h a n g e  o f  p h i l o s o p h i e s  
be tween  U.S. and  Moroccan t e c h n i c i a n s .  

I n  a d d i t i o n ,  two t e c h n i c i a n s  f r om t h e  P l a n t  Materials C e n t e r  
were s e n t  t o  t h e  U.S. f o r  t r a i n i n g  p rog rams  i n  farm management.  
These  two s p e c i a l  p rog rams  w i t h  a d u r a t i o n  o f  f o u r  t o  f i v e  months  
were d e v e l o p e d  t o  e x p o s e  PMC management s t a f f  t o  t h e  r i g o r o u s  
management p rog rams  r e q u i r e d  f o r  p r o d u c i n g  p l a n t  materials on a  
r e g u l a r  a n d  e f f i c i e n t  b a s i s .  These  t r a i n i n g  p rog rams  i n c l u d e d  
o p e r a t i o n  o f  s e e d  c l e a n i n g  a n d  p r o c e s s i n g  e q u i p m e n t .  

A t o t a l  o f  a p p r o x i m a t e l y  98 pe r son -mon ths  o f  s h o r t - t e r m  
t r a i n i n g ,  i n c l u d i n g  time a t  p r o f e s s i o n a l  m e e t i n g s ,  were p r o v i d e d  
( T a b l e  6.2).  T h i s  s h o r t - t e r m  t r a i n i n g  h a s  been  v e r y  e f f e c t i v e .  
R e t u r n e d  p a r t i c i p a n t s  have  been  e n t h u s i a s t i c  a n d  k n o w l e d g e a b l e  
and  have  d e m o n s t r a t e d  i n c r e a s e d  s k i l l s .  They have shown g r e a t  
i n t e r e s t  i n  a p p l y i n g  t h e s e  s k i l l s  t o  t h e  r a n g e  a n d  l i v e s t o c k  
s i t u a t i o n  i n  Morocco. They q u i c k l y  fo rmed  a c a d r e  o f  q u a l i f i e d  
f i e l d  s t a f f  c a p a b l e  o f  a s s i s t i n g  P r o j e c t  p e r s o n n e l  w i t h  t h e  
c o l l e c t i o n  of f i e l d  d a t a  o r  t h e  i m p l e m e n t a t i o n  o f  e x t e n s i o n  
p rog rams .  T h i s  i s  a q u i c k  a n d  r e l a t i v e l y  i n e x p e n s i v e  method o f  
c r e a t i n g  a t r a i n e d  s t a f f  t o  r e p l a c e  t e c h n i c i a n s  l o s t  t o  l o n g - t e r m  
d e g r e e  p r o g r a m s  o r  s i m p l y  t o  b o l s t e r  t h e  e x i s t i n g  p rog rams .  I t  is 
e s p e c i a l l y  e f f e c t i v e  when r a p i d  p rogram e x p a n s i o n  i s  d e s i r e d .  

T a b l e  6 . 2 .  Program o f  s h o r t - t e r m  t r a i n i n g .  

PARTICIPANT 

Mohamed Somoue 
Boujemaa M a j r a b i  
E s s a l a h  Dghoughl 
Brahim Kabdi 
Abderrahmane Amirnar 

Ahmed Bou lahoua l  
Mohamed B a a l l a  
A l i  Nourdd lne  
Chouk i  S a l a h  

Mohamed T a z i  

A b d e r r a c h i d  Boutouba 
Hassan  D h a s s i  
Hohamed D r i o u i c h  
Mohammed Hammoudi 
Lahcen Zougagh 

Abdelouhab Mesbah 

LENGTH OF TRAINING 

6 months  
6 months  
6 months  
6 months  
6 months  

6 months  
6 months  
6 months  
6 months  

4  months  

4  months  
4  mon ths  
4  months  
4  months  

d i d  n o t  c o m p l e t e  

- 

5  months  

DEPARTURE 

3 / 1 7 / 8 2  
3 / 1 7 / 8 2  
3 / 1 7 / 8 2  
3 / 1 7 / 8 2  
3 / 1 7 / 8 2  

3 / 1 5 / 8 3  
3 / 1 5 / 8 3  
3 / 1 5 / 8 3  
3 / 1 5 / 8 3  

4 / 8 / 8 4  

2 9 / 3 / 8 5  
2 9 / 3 / 8 5  
2 9 / 3 / 8 5  
2 9 / 3 / 8 5  
2 9 / 3 / 8 5  

1 3 / 5 / 8 5  

R e t u r n e d  t o  

SPECIALIZATION 

Range Management 
Range Management 
Range Management 
Range Management 
Range Management 

Range Hanagement  
Range Hanagement  
Range Management 
Range Management 

Farm Management 

Range Mgt. / R e p r o .  
Range Mgt . /Repro .  
Range Mgt . /Repro .  
Range Mgt . /Repro .  
Range Mgt. / R e p r o .  

Farm Management 

n o r o c c o ,  l a c k e d  i n  

WORK SITE 

Beni  M e l l a l  
Taza  
Azrou 
Oujda  
Meknes 

Meknes 
Meknes 
Ben i  M e l l a l  
Mldel  t 

El  J a d i d a  

Raba t  
Meknes 
Ben i  M e l l a l  
Ou jda  
M i d e l t  

E l  J a d i d a  

e r e s t  i n  p rogram 



ADMINISTRATIVE SHORT COURSE 

E a r l y  i n  t h e  P r o j e c t ,  t h e  need  t o  improve Moroccan 
a d m i n i s t r a t o r s '  knowledge and  a w a r e n e s s  o f  r a n g e  management was 
i d e n t i f i e d  a s  i m p o r t a n t  f o r  t h e  s u c c e s s  o f  t h e  P r o j e c t .  T h i s  was 
b e c a u s e  r a n g e  management c o n c e p t s  were r e l a t i v e l y  new t o  t h e  
c o u n t r y  and  t h e s e  a d m i n i s t r a t o r s  were r e c o g n i z e d  a s  p l a y i n g  key  
r o l e s  i n  g e n e r a t i n g  s u p p o r t  a n d  a c c e p t a n c e  of p rograms and  
p roposed  i n t e r v e n t i o n s  by t h e  l o c a l  a d m i n i s t r a t i o n  and  p o p u l a c e .  
T h e r e f o r e ,  f i v e  C h e f s  d e  l a  S e r v i c e  d e  l l E l e v a g e ,  t h e  Sub- 
D i r e c t o r  o f  t h e  DE, and  t h e  Chef du Bureau o f  t h e  S e r v i c e  d e s  
P a r c o u r s  were s e n t  t o  t h e  U.S. t o  a t t e n d  t h e  c o u r s e  a t  Utah S t a t e  
U n i v e r s i t y .  However, w h i l e  t h i s  t r a i n i n g  i n c r e a s e d  t h e  
u n d e r s t a n d i n g  o f  r a n g e  management n e e d s  by t h e s e  a d m i n i s t r a t o r s ,  
t h e  c o n s t r a i n t s  unde r  which these a d m i n i s t r a t o r s  f u n c t i o n e d  i n  
Morocco were n o t  removed. F u r t h e r ,  a s  a  number o f  o t h e r  
a d m i n i s t r a t o r s  i n  Morocco s t i l l  do n o t  have a n  a w a r e n e s s  o f  t h e  
p r i n c i p a l s ,  g o a l s  and  m e t h o d o l o g i e s  o f  r a n g e  management, t h e r e  
r ema ins  a  s t r o n g  p r o b a b i l i t y  t h a t  p r o g r e s s  w i l l  be r e t a r d e d .  The 
program o f  t r a i n i n g  f o r  a d m i n i s t r a t o r s  u n d e r t a k e n  by t h i s  p r o j e c t  
was t o o  s m a l l .  The program s h o u l d  be l a r g e  enough t o  i n c l u d e  a l l  
key  a d m i n i s t r a t o r s  i n  t h e  r a n g e  a r e a s  where t h e  P r o j e c t  i s  
a c t i v e ,  o r  c o n c e n t r a t e  on a  c o n t i n u i n g  t y p e  o f  i n - c o u n t r y  
t r a i n i n g ,  o r  b o t h .  If t h e  b u d g e t  f o r  t h i s  t y p e  o f  a c t i v i t y  i s  
s m a l l ,  i t  would be b e t t e r  s p e n t  t r a i n i n g  t e c h n i c i a n s .  A d d i t i o n a l  
i n f o r m a t i o n  a b o u t  t h e  A d m i n i s t r a t i v e  S h o r t  Course  i s  p r e s e n t e d  i n  
T a b l e  6.3. 

T a b l e  6.3. Program o f  t r a i n i n g  f o r  a d m i n i s t r a t o r s .  

PARTICIPANT LENGTH OF TRAINING DEPARTURE SPECIALIZATION WORK SITE 

Mr. El Gharbaoui 1 month 
Dr. Himeur 1 month 
Dr. Hamid 1 month 
Dr. Bougnine 1 month 
Dr. Daoudi 1 month 
Dr. Zouagui 1 month 

IN-COUNTRY SEMINARS 

The r e d e s i g n  o f  t h e  P r o j e c t  a t  mid-term i n c l u d e d  two f o r m a l  
t r a i n i n g  s e m i n a r s ,  one  p r e s e n t e d  i n  1984 and  a n o t h e r  i n  1985.  
These  Semina r s  i n c l u d e d  t h e  Moroccan and  American p e r s o n n e l  
work ing  i n  r a n g e  management i n  Morocco, and  p e r s o n n e l  f rom o t h e r  
a g e n c i e s  s u c h  a s  Eaux e t  F o r e t s  and  Promot ion  N a t i o n a l e .  
I n f o r m a t i o n  was p r e s e n t e d  a s  l e c t u r e s ,  u t i l i z i n g  e x p e r t i s e  f rom 
v a r i o u s  a g e n c i e s  work ing  on r a n g e  l i v e s t o c k  p rob lems  i n  Morocco. 
Class room s e s s i o n s  were s e p a r a t e d  by f i e l d  d a y s  a n d  t o u r s .  Both 
s e m i n a r s  were f o r  one week. 

The f i r s t  s e m i n a r  was h e l d  a t  t h e  C.R.A.F.A. a g r i c u l t u r a l  
s c h o o l  n e a r  Kasba T a d l a .  I t  was o r g a n i z e d  p r i m a r i l y  by USU 
s t a f f ,  and  was used  t o  p r e s e n t  b a s i c  i n f o r m a t i o n  on r a n g e  



management i n  Morocco a s  w e l l  a s  t h e  p l a n n i n g ,  o r g a n i z a t i o n a l  
f o r m a t  t h a t  would be u t i l i z e d  f o r  t h e  remainder  o f  t h e  P r o j e c t .  
The re  were a p p r o x i m a t e l y  5 0  p e r s o n s  i n  a t t e n d a n c e .  A l l  DE/SP, 
USU, and PCV p e r s o n n e l  a s s i s t e d  t h r o u g h o u t  t h e  s e m i n a r .  

The second  semina r  was d e v e l o p e d  by t h e  Moroccan team and  
h e l d  i n  E l  J a d i d a .  T h i s  s emina r  was d e v o t e d  a l m o s t  e n t i r e l y  t o  
t h e  p r e s e n t a t i o n  of r e s e a r c h  d a t a  f rom s t u d i e s  pe r fo rmed  i n  
Morocco on r ange  o r  r a n g e  l i v e s t o c k  management and  p a s t o r a l  
s o c i o l o g y .  A t o u r  of t h e  P l a n t  M a t e r i a l s  C e n t e r  t h a t  i n c l u d e d  
t r a i n i n g  on c a l i b r a t i o n  o f  f a r m  implements  was p a r t  o f  t h e  
s e s s i o n  a c t i v i t i e s .  

Both s e m i n a r s  were well a t t e n d e d .  T h i s  was p a r t l y  because  
o f  p r o j e c t  f i n a n c i a l  s u p p o r t  o f  t h e  p a r t i c i p a n t s  and  g u e s t  
s p e a k e r s .  Normally ,  D E  p e r s o n n e l  would pay e x p e n s e s  o u t  o f  
p o c k e t .  Honorar iums h e l p e d  promote t h e  c o n c e p t  t h a t  Moroccan 
t e c h n i c i a n s  p r e s e n t i n g  r e s e a r c h  d a t a  were c o n s i d e r e d  
p r o f e s s i o n a l s  by t h e i r  p e e r s .  Programs o f  t h e  two p r o f e s s i o n a l  
s e m i n a r s  f o l l o w  ( F i g u r e s  6 .1  and 6 . 2 ) .  

TDY p e r s o n n e l  a l s o  p r o v i d e d  t i m e l y  and i n f o r m a t i v e  s e m i n a r s  
a s  p a r t  o f  t h e i r  a c t i v i t i e s  w h i l e  i n  Morocco. Drs. Ben Norton 
and  F red  Provenza p r e s e n t e d  s e m i n a r s  t o  b o t h  Moroccan and  Peace  
Corps  t e c h n i c i a n s  on sampl ing  methods t o  measure  r a n g e  
p r o d u c t i v i t y  and  on s t a t i s t i c a l  d e s i g n  and  a n a l y s i s  o f  d a t a .  Dr. 
J a c k  R u t t l e  p r e s e n t e d  i n f o r m a t i o n  on wool q u a l i t y  and  g r a d i n g ,  
s h e e p  husbandry  and  s e l e c t i o n  t e c h n i q u e s ,  a n d  s h e e p  r e p r o d u c t i o n  
a t  numerous f i e l d  d a y s  t h r o u g h o u t  t h e  c o u n t r y .  He c o n d u c t e d  one 
fo rma l  s emina r  i n  Oujda f o r  Moroccan t e c h n i c i a n s  i n  t h e  e a s t e r n  
r e g i o n .  W a l t e r  Graves  o r g a n i z e d  a n d  c o n d u c t e d  a  se r ies  o f  f o r m a l  
s e m i n a r s  on p l a n t  m a t e r i a l s  a p p r o p r i a t e  f o r  r e v e g e t a t i o n  programs 
i n  Morocco, a n d  on t h e  t e c h n i q u e s  o f  i d e n t i f y i n g ,  c o l l e c t i n g ,  
p r o c e s s i n g  and  e v a l u a t i n g  n a t i v e  p l a n t  m a t e r i a l s  f o r  r a n g e l a n d  
r e h a b i l i t a t i o n  p u r p o s e s .  

PROFESSIONAL MEETINGS 

The P r o j e c t  h a s  s p o n s o r e d  a  number o f  t r i p s  t o  p r o f e s s i o n a l  
m e e t i n g s  w i t h  s i d e  t r i p s  t o  v a r i o u s  l o c a t i o n s  of  p r o f e s s i o n a l  
i n t e r e s t  f o r  b o t h  Moroccan and American t e c h n i c i a n s  ( T a b l e  6 . 4 ) .  
These t r i p s  i n c l u d e d  v i s i t s  t o  r a n c h e s ,  s t a t e  and  f e d e r a l  
e x p e r i m e n t  s t a t i o n s ,  and  u n i v e r s i t y  r e s e a r c h  i n s t a l l a t i o n s  
t h r o u g h o u t  t h e  w e s t e r n  U.S. t o  r e v i e w  new t e c h n i q u e s  and  
equ ipmen t  and  t o  exchange  i d e a s  w i t h  t e c h n i c i a n s  and  r a n c h e r s  on 
s h a r e d  problems.  

The p r o f e s s i o n a l  m e e t i n g s  p r o v i d e d  a n  o p p o r t u n i t y  f o r  
P r o j e c t  t e c h n i c i a n s  t o  p r e s e n t  i n f o r m a t i o n  g e n e r a t e d  i n  Morocco 
t h a t  i n c l u d e d  r e s e a r c h  d a t a ,  h i s t o r i c a l  i n f o r m a t i o n  a n d  
p h i l o s o p h i c a l  a p p r o a c h e s  t o  t h e  i n t e r n a t i o n a l  r a n g e  management 
community. A t t endance  gave  t h e  t e c h n i c i a n s  e x p o s u r e  t o  t h e  wor ld  
r ange  l i v e s t o c k  p r o f e s s i o n ,  a n d  p r o v i d e d  v a l u a b l e  e x p e r i e n c e  i n  
t h e  a n a l y s i s ,  o r g a n i z a t i o n  a n d  p r e s e n t a t i o n  o f  i n f o r m a t i o n  b e f o r e  
a n  informed g roup  of p e e r s .  A comple t e  b i b l i o g r a p h y  o f  p a p e r s  
p r e s e n t e d  d u r i n g  t h e  l i f e  of  t h e  p r o j e c t  i s  a l s o  p r e s e n t e d  i n  
T a b l e  6 . 4 .  



SKPTEHBRB 17,1984 LUNDI 
08:30-08:4S U.A.R.A. D E I W A T  INTRODUCTION 
OB:4S-09:OO DR ROGER BANNBP USU SUITE 
09:OO-09:4S DB JOHN UAMK COLOUDO SCHOOL OF HINES HISTOPIPUB DE LA GBOLOGIE DU MAROC 
09:45-10;OO REPOS 
10:OO-10:45 DR. JOHN UAMK COLORADO SCHOOL OF HINKS HISTORIQUB DE LA GEOLOGIK DU MAROC 
10:4S-11:OO REPOS 
11:OO-12:OO OHAR BERKAT I A V / B b B I I  ECOLOGIK DES PAPCOUU DU HAROC 
12:OO-15:OO DEJEUNER CDAFA 
15:OO-15:4S DR FRED TUOKU H U C - I N W S B T I A T  LBS TYPES DB SOL AU MBOC 
lS:45-16:OO REPOS 
16:OO-16:4S OHAR BBRKAT I A V / U B A T  
16:45-17:OO REPOS 
1l:OO-17:)s L O U  BLODGBTT USU 

SEPTEMBRE 18.1984 M U D 1  
08:30-09:OO EL GHARUOUI 
09:OO-09:lS FAGOURI 
09:lS-0930 HARKOUSSK 
09:30-09:45 LABAISSK 
09:45-10:OO REPOS 
10:OO-10:lS AT IQUI  
10: lS-10:30 EL HAGHRAOUI 
10:30-10:4S HABDING 
10:45-11:00 REPOS 
11:OO-12:OO DR. H. NhPJISSK 
12:OO-15:OO DEJUNKP 
1S:OO-1S:4S DR. H. YAPJISSI  
15:)s-16:OO REPOS 
16:OO-16:45 DR. H. PURVIS 
1 6 : 4 5 7 : 0 0  REWS 
17:OO-11:4S DR. H. PURVIS 

SEPTEHBBE 19.1984 NEICIEDI  
07:30-09:OO CHARLES GAY 
09:OO-09:4S DR WBS BEPGBR 
09:4S-10:OO RKWS 
10:oo-10:~s %a was Bancan 
10:45-1l:OO REPOS 
11:OO-12:OO DR WES BERGBE 
12:OO-14:OO DEJEUNER 
14:OO-14:4S DR WKS BEPGEP 
14:45-15:00 REPOS 
1S:OO-16:OO DR WES BERGER 
16:OO-11:30 CHARLES GAY 

SEPTEHBRE 20,1984 JUEDI 
09!00-09:45 PAUL BARTKL 
09:4S-10:OO REPOS 
1O:OO-10:30 PAUL BARTEL 

lO:30- lO:45 HASSAN DHASSI 

10:45-L1:00 REPOS 
11:OO-12~00 DR. A. G L A I Z U  
12:OO-15:OO DEJEUNER 
1S:OO-15:4S ROD GALLACHKE 
15:4S-16:OO REPOS 
1o:OO-16:45 PAUL CRAUFOPD 

16:4S-11:OO REPOS 
17:OO-17~45 CHARLKS GAY 

BANCH ADABOUCH 
OBI(VA/OUARZAZATK 
CIISP/KL JADIDA 

ENA/HEKNES. 
CBAFA 
ENUHEKNBS 

IDENTIFICAIION DES P W T E S  PASTOULKS 

TECHNIQUKS D l  PPBPAUTION D'UW HERBIER 

SITUATION DB L'AHBLIOBATION DES PARCOURS AU HAROC 
DEVELOPPEHENT DES PARCOURS DANS LA REGION DE MIDELT 
DEVELOPPEHKNI DES PARCOURS DANS LA REGION DE DENI nsLuL 
DEVELOPPEHBNT DKS PAPCOUPS DANS LA REGION D'OUJDA 

DBVELOPPEHENT DES PABCOURS DANS LA REGION DB TIHAHDITE 
DEVELOPPEHENT DES PARCOURS DANS LA REGION DE OUARZAZATE 
VUK SUP LB CENTRE DK PRODUCTION DES SEHENCU PASTODALES 

BESOINS NUTEI1IONNKLS SAISONNIERS 

DEFICIEWCES NUTPIONELLES USUKLLKS CHKZ LES OVINS 

P W  DB T U V A I L :  OUTIL DE P M I F I C A T I O N  

LK PR0GPM)IB D'KVALUATION: OUTIL D'AMENAGEHEYT 

USU DEPART POUR U PEWK SWCPSP DK TADLA 
S P - C P S P / W I  BACKS OVIWES AU LUPOC 

SR-CPSP/UBAX SISTEIIKS DK SKLECIION 

SR-CRSP/RABAX VISITE DK LA FEMK SP-CUSP DE TADLA , 

L A  PERHK SR-CUP DK T A D U  
S W C R S P / W A I  LES PRINCIPES D'AHENAGKHKNT DES OVINS 

SR-CUSPIUBAT TABLE RONDK 
USU PETOUP A BEMI HKLLAL 

USU 

USU 

G I Z / U e A T  
C U F A  
FA01 RABAT 

USU 

SEPTEHBEL 21,1984 VENDREDI 
08:OO-08:30 CHARLES GAY USU 
08:30-12:OO 
12:OO-12~15 CHARUS GAY USU 

ASPECTS SOCIOLOGIQUBS DES PPOJKTS PASTOUUX 

LB SYSTEHK DK VULGARISATION BASE SUP LA FOPMTION 
ET LES VISITKS 
RESULTATS PPBLIHINAIOB DK L'ENQUETE SOCIOLOGIQUE A 
TIHAHDIT K 

PuoJars  DK PECHKBCHB DK a 2  

ESSAIS D'ENSEHENCBHEWT DANS LA PROVENCE DES AZILAL 

EXERCISE DK DBHONSIRATION: DBSSIN E I  EXECUTION DU 
PROJECI 

GPOUPK SESSIONS 

DEPART AU P e a I a e r a e  D'AIT BBM 
TOURNEE AU PLRIHLTBK D 'A IT  PBAA 
C W U  DO SEHINAIPK 

F i g u r e  6 . 1 .  S h o r t c o u r s e  program o r g a n i z e d  by t h e  D i r e c t i o n  de  
l l E l e v a g e  and  Utah S t a t e  U . ,  September  17-21,  1984,  Kasba T a d l a .  



Shnce dlOwerture du S h i n u e  DE/USU/Autori tas 

Pause 

R6partition des Principaux ?Lpes de Sol Cusghiri (INVi) 

Bicclimatologie Marocaine Harownl (INAV) 

Ecologie des Plantes Pastorales e t  Paturages aM1: m k a t  (INAV) 
~5 jeuner 

Guelques Techniques d'hmluation e t  du t%ni.torFng de l a  veg0% Odahbub 

Evaluation des Annuelles a Ait Rbaa Harkousse DE/BM 

Evaluation de l'l\moise Bourass/Laraisse 

P a w  

CrQtion des Perimetres dlPmelioration Pastorales: El Charbaoui 

Metlmdolcqie e t  %islation 

Pmenagenent de la V€y&tation Consultant: Ben Norton 

Corduite et Gestion du Troupeau SR-CFSP 

Pause 

Les Principes de l a  Vulgarisation USU 

M W e s  de Vulgarisation Appliquks par l e  Projet USRU) USU 

W jeuner 

Artustes Fourrayers dans 1'Alimntation Animale E l  Maghraoui 

Plantation dlArbustes Fourragers dam l a  RBgion d80arzazate  II 

Pause 

Presentation de Diapsit ives sur la !Xsertification en Mrique DE 

Bilan des Essais h t r e p r i s  par 1'ZTJPA SIX les  ~s~&ces Pastorales 

Ebemxenent  des Parcours entrepris ctrez les Societes d 'Etat  

Pause 

Ensanencenent du P&imetre de 1'Aarid 

Ensamcement entrepris dans l e  cadre du Pmjet  Loukkos 

Conservation des Eaux : Travaw de Sol 

Wjeuner 

Technique de Fert i l isat ion 

Essais de Fert i l lsat ion entrepris a TimaMite 

Pause 

Projection de Diapositives du Centre de Senences Pastorales 

Discussion 

Verdrdi  10 Mal: Yisite du Centre de Sanences Pastorales 

Tazi e t  Wding 

Figure 6.2.  Shor tcourse  program organized by the  D i rec t ion  de 
l l E l e v a g e ,  May 6-10, 1985, E l  Jad ida .  
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T a b l e  6.4.  P r o f e s s i o n a l  m e e t i n  s a t t e n d e d  and  p a p e r s  p r e s e n t e d  
d u r i n g  t h e  l i f e  of t h e  p r o j e c t  e x c l u d i n g  a t t e n d a n c e  by MS 
p a r t i c i p a n t s  i n  t h e  U.S.) .  

t3 

------------------- 
Dr. Concept ion d e l  
C a s t l l l o  
Mr. Mohamed A l r r i  

PARTICIPATING STAFF PROFESSIONAL UEETING OAT E LOCATION PAPERS PRESENTED ------------------------------------------------------------------------------------------------------------------------------ 

------------------- 
Dr. Alan Gray 
Mr. U'barek Fagourl  
Mr. A .  Uarmounl 
Mr. A .  61 G?arIYdOUl 

Dr. Richard Aro 
n r .  nonamed r t i q l  -------------------- 
Dr. Car l  Goebel 
Ur. Akka Oulhaboub 
nr .  Boulemr Bourass 

-------------------- 
Dr. Alan Gray 
n r .  n ' b a r e k  ~ a g o u r i  

...................... 
kmerican A s s o c i a t i o n  
f o r  t h e  Advancement of 
S c i e n c e  Symposrum on 
t h e  P o l i t i c a l  Ecology 
o f  P a s t o r a l  Peop les  ...................... 
Second I n t e r n a t i o n a l  
Rangeland Congress  

nay 1983 

S o c i e t y  f o r  Range 
Management ---------------------- 

International S o c l e t y  
of A n l m l  S c l e n c e  

...................... 
S o c l e t y  f o r  Range 

nanagement 

--------------- 
nay 1984 

--------------- 
D e t r o i t ,  Mich. 

February 1982 

--------------- 
August 1982 

--------------- 
February 1983 

--------------- 
Adelaide,  
A u s t r a l  l a  

Gray,  A., n. Faqour i ,  and D. ~ o l t e .  1983. For  a  
b e t t e r  tomorrow - The s t o r y  of range management I n  
norocco.  la s l i d e - t a p e  p r e s e n t a t i o n )  

C a l g a r y ,  Canada 

--------------- 
O n t a r i o ,  Canada 

--------------- 
Albuquerque, 

New Mexico 

No p a p e r s  p r e s e n t e d  

.................................................. 
Goebel ,  C.J. .  R. K o u r i r i ,  and U .  Faqour i .  1982. 
R e s u l t s  o f  f o r a g e  s p e c i e s  selections from ~ o r t n  
American varieties a p p l i e d  r n  e a s t e r n  norocco  f o r  
i n c r e a s e d  animal  p roduc t ion .  .................................................. 
Gray,  A.  and n. Fagourl .  1983. E v a l u a t i o n  and 
o b s e r v a t i o n s  of range g r d s s e e  on P l a i n a  d e  1 'Aar id  
i n  no rocco .  

.................................................. 
A r t z ,  N.E., J .T.  O'Rourke, J.L. C l l l e s ,  R.S. Aro, 
L H. N a r j i s s e .  1984. The development  i m p l i c a t i o n s  
o f  h e t e r o g e n e i t y  i n  a  Moroccan communal g r a z i n g  
sys t em.  

. 

El Gharbaou i ,  A . ,  E .  L a r a l s s e ,  A.  Oumekloul, A.  El 
naghraou i .  tl. A t i q l ,  n .  Fagour i ,  L n. Harkousse. 
1984. Range management i n  Morocco-Doing o u r  t h i n g  
t o  h e l p  o u r s e l v e s .  
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COMPUTER T R A I N I N G  SEMINAR 

The p r o j e c t  a s s i s t e d  i n  t h e  e s t a b l i s h m e n t  of  t h e  DE 
Microcomputer  Room (Le C e l l u l e  I n f o r m a t i q u e )  a s  a  c e n t e r  f o r  d a t a  
p r o c e s s i n g  t o  i n c r e a s e  t h e  number o f  DE p e r s o n n e l  t r a i n e d  t o  u s e  
t h e  computer  a n d  t o  t a k e  a d v a n t a g e  o f  t h e  f o u r  comple t e  
microcomputer  work s t a t i o n s  pu rchased  by t h e  RMIP. Computer Room 
s t a f f  gave  a  30-minute  p r e s e n t a t i o n  t o  DE a d m i n i s t r a t o r s  t o  
i n t r o d u c e  them t o  t h e  c a p a b i l i t i e s  o f  mic rocompute r s  and  t o  
announce t r a i n i n g  s e s s i o n s  which  would be a v a i l a b l e  t o  t h e i r  
t e c h n i c i a n s .  T h i s  s emina r  was f o l l o w e d  by n i n e ,  hour - long  
t r a i n i n g  s e s s i o n s  o v e r  a  three-week p e r i o d  which  a l l o w e d  
t e c h n i c i a n s  and  s e c r e t a r i e s  t o  u se  a p p l i c a t i o n  programs 
a n d  d a t a  o f  p e r s o n a l  i n t e r e s t .  After t r a i n i n g ,  u s e r s  were 
encouraged  t o  u t i l i z e  t h e  f a c i l i t i e s  o f  t h e  room a t  t he i r  
c o n v e n i e n c e  a n d  f r e e l y  s e e k  a i d  f rom t h e  s t a f f .  

The two Moroccan computer  s p e c i a l i s t s ,  who s u p e r v i s e  t h e  
Computer Room, t r a i n e d  s e v e n  t e c h n i c i a n s  and  f o u r  s e c r e t a r i e s  
d u r i n g  a n d  a f t e r  t h e  o r i g i n a l l y  p l a n n e d  t r a i n i n g  p e r i o d .  The 
semina r  t h a t  was d i r e c t e d  toward  DE a d m i n i s t r a t o r s  f e l l  s h o r t  o f  
e x p e c t a t i o n s ;  i t  was n o t  a t t e n d e d  by any  o f  them due t o  
s c h e d u l i n g  c o n f l i c t s .  T r a i n i n g  s e s s i o n s  a t t r a c t e d  young,  
e n t h u s i a s t i c  p e r s o n n e l  who q u i c k l y  a d a p t e d  t h e  s o f t w a r e  t o  t h e i r  
e v e r y d a y  t a s k s .  After t h e  t r a i n i n g  s e s s i o n s ,  t h e  Microcomputer  
Room s t a f f  c o n t i n u e d  t o  t r a i n  i n t e r e s t e d  p e r s o n n e l  i n d i v i d u a l l y ,  
upon r e q u e s t .  T h i s  a c t i v i t y  i n c l u d e d  t h r e e  s t a f f  members f rom 
t h e  PMC. 

SHEEP SELECTION TRAINING AT O U J D A  A N D  SAFI 

I n - c o u n t r y  t r a i n i n g  a c t i v i t i e s  d i r e c t e d  a t  improved h e r d  
management a n d  d e s i g n e d  f o r  b o t h  Moroccan t e c h n i c i a n s  a n d  
l i v e s t o c k  p r o d u c e r s  were c o n d u c t e d  a t  Oujda and  S a f i .  These  
a c t i v i t i e s  b u i l t  upon t h e  s h e e p  s e l e c t i o n  program d e s i g n e d  by Dr. 
R u t t l e  d u r i n g  h i s  TDY t r i p  i n  May a n d  June  o f  1985. The t r a i n i n g  
h a s  improved s k i l l s  o f  a b o u t  1 5  t e c h n i c i a n s  a n d  o v e r  100  
p r o d u c e r s .  T e c h n i c i a n s  were a b l e  t o  p r a c t i c e  t h e i r  s k i l l s  w h i l e  
c l a s s i f y i n g  more t h a n  4 , 0 0 0  a n i m a l s .  D e t a i l e d  d e s c r i p t i o n s  of  
t h e  a c t i v i t y  a r e  found  i n  t h e  E x t e n s i o n  s e c t i o n  o f  t h i s  r e p o r t .  

CONCLUSIONS A N D  RECOMMENDATIONS 

The t o t a l  t r a i n i n g  program o f  t h e  p r o j e c t  h a s  been a n  
o u t s t a n d i n g  s u c c e s s .  V i r t u a l l y  no a t t r i t i o n  h a s  o c c u r r e d  a n d  a l l  
p a r t i c i p a n t s  t h a t  have comple t ed  t h e i r  t r a i n i n g  a r e  i n  p l a c e  i n  
v a r i o u s  MARA o r g a n i z a t i o n s  a r o u n d  Morocco. The j o b  i s  n o t  y e t  
c o m p l e t e ,  however. Many g a p s  s t i l l  e x i s t  a t  many s i tes  i n  
Morocco. The re  i s  a  s e r i o u s  need  f o r  t r a i n e d  p e o p l e  i n  r a n g e  
management a n d  s h e e p  and wool p r o d u c t i o n .  The re  is  a l s o  
c o n t i n u e d  need  f o r  s h o r t - t e r m ,  i n - c o u n t r y  a n d  U.S. t r a i n i n g  f o r  



A d j o i n t  Techn iques  and  E n g i n e e r s  i n  p r o d u c t i o n  and  e x t e n s i o n .  
H o p e f u l l y ,  t h e  end  of  t h i s  p r o j e c t  w i l l  n o t  s i g n a l  a n  end  t o  t h e  
o p p o r t u n i t i e s  f o r  t r a i n i n g  o f  Moroccan t e c h n i c i a n s  i n  t h e  f i e l d s  
o f  r ange  management and  l i v e s t o c k  p r o d u c t i o n .  

P r e s e n t  p r o j e c t i o n s  by DE/SP a r e  t o  have 2  M.S. l e v e l  
t e c h n i c i a n s  ( o n e  t r a i n e d  i n  r a n g e  management /ex tens ion  and  one 
t r a i n e d  i n  r a n g e  l i v e s t o c k  managemen t / ex t ens ion )  and  2  B.S. o r  
A d j o i n t  Technique  l e v e l  f i e l d  a s s i s t a n t s  w i t h  s h o r t - t e r m  t r a i n i n g  
i n  r a n g e  and  r ange  e n t ,  29 r ange  l i v e s t o c k  management, and  1 2  
r u r a l  s o c i o l o g i s t s  w i l l  n eed  t r a i n i n g  t o  t h e  M.S. l e v e l .  The re  
w i l l  a l s o  be a  need  f o r  21 B.S. o r  A d j o i n t  Technique  f i e l d  s t a f f  
t o  r e c e i v e  s h o r t - t e r m  t r a i n i n g .  

F i v e - y e a r  p r o j e c t i o n s  i n c l u d e  t h e  o p e n i n g  o f  1 0  new o f f i c e s .  
Four w i l l  be r e g i o n a l  o f f i c e s  i n  t h e  O r i e n t a l  Region ,  and  s i x  
w i l l  be p r o v i n c i a l  o f f i c e s  i n  T i z n i t ,  Marrakesh ,  E l  Kelaa  d e s  
Sraghna  and  t h e  T a n g i e r  a r e a .  These new o f f i c e s  w i l l  r e q u i r e  1 0  
r a n g e  management a n d  1 0  r e n t ,  2 9  r a n g e  l i v e s t o c k  management, and  
12  r u r a l  s o c i o l o g i s t s  w i l l  need  t r a i n i n g  t o  t h e  M.S. l e v e l .  
The re  w i l l  a l s o  be a  need  f o r  21 B.S. o r  A d j o i n t  Techn ique  f i e l d  
s t a f f  t o  r e c e i v e  s h o r t - t e r m  t r a i n i n g .  

F i v e - y e a r  p r o j e c t i o n s  i n c l u d e  t h e  o p e n i n g  o f  1 0  new o f f i c e s .  
Four  w i l l  be r e g i o n a l  o f f i c e s  i n  t h e  O r i e n t a l  Region ,  and  s i x  
w i l l  be  p r o v i n c i a l  o f f i c e s  i n  T i z n i t ,  Mar rakesh ,  E l  Kelaa d e s  
S raghna  and  t h e  T a n g i e r  a r e a .  These  new o f f i c e s  w i l l  r e q u i r e  1 0  
r a n g e  management a n d  1 0  r a n g e  l i v e s t o c k  management t e c h n i c i a n s  
t r a i n e d  t o  t h e  M.S. l e v e l ,  a n d  20  B.S. o r  A d j o i n t  Techn ique  f i e l d  
s t a f f  t r a i n e d  t h r o u g h  s h o r t - t e r m  p r a c t i c a l  c o u r s e s .  



CHAPTER SEVEN: PROGRAM DEVELOPMENT - SEED PRODUCTION 



INTRODUCTION 

Des ign  Concept  

A major  problem hamper ing  r a n g e l a n d  programs i n  Morocco h a s  
been t h e  s low and  i r r e g u l a r  d i s t r i b u t i o n  o f  s e e d  f o r  t r i a l s  a n d  
s e e d i n g  programs.  The need  f o r  q u a l i t y  r a n g e  f o r a g e  s p e c i e s  s e e d  
on a  l a r g e  s c a l e  h a s  l o n g  been r e c o g n i z e d  a s  a  n e c e s s a r y  
i n g r e d i e n t  t o  s u c c e s s f u l  r a n g e  l a n d  r e h a b i l i t a t i o n  programs i n  
some a r e a s  o f  t h e  c o u n t r y .  I t  was f i r s t  i d e n t i f i e d  w i t h  t h e  
C a r t e r  s t u d y  i n  1966 ,  f o l l o w e d  by t h e  USAID L i v e s t o c k  a n d  
Rangeland Improvement P r o j e c t  (608-68-4)  i n  1968.  

I n  Oc tobe r  1975 ,  t h e  Government of Morocco r e q u e s t e d  
t e c h n i c a l  a s s i s t a n c e  f o r  r a n g e  management. When t h e  GOM F i v e  
Year P l a n  (1978-1982)  p r o j e c t e d  a  demand f o r  a l m o s t  1000 T  o f  
r a n g e  f o r a g e  s p e c i e s  s e e d  t o  be p l a n t e d  on 132 ,000  h e c t a r e s ,  
USAID f o l l o w e d  i n  August 1977 by s p o n s o r i n g  a  team of  c o n s u l t a n t s  
f rom Washington S t a t e  U n i v e r s i t y  t o  comple t e  a  s t u d y  on 
commerc ia l  r a n g e  f o r a g e  s p e c i e s  s e e d  p r o d u c t i o n .  T h i s  team 
recommended t h a t  p i l o t  s e e d  p r o d u c t i o n  programs be e s t a b l i s h e d  
immed ia t e ly .  I n  1977 ,  a  USAID document e n t i t l e d  I1Technica l  
S e r v i c e s  and  F e a s i b i l i t y  S tudy  f o r  F o r a g e s  a n d  S e e d s H  (608-11- 
120-131)  recommended t h e  e s t a b l i s h m e n t  o f  a  P l a n t  M a t e r i a l s  
C e n t e r  (PMC) t o  t es t  v a r i e t i e s  a n d  p roduce  f o u n d a t i o n  ( b a s i c )  
s e e d .  Thus,  t h e  i d e a s  a n d  c o n c e p t  were i n i t i a t e d  w i t h  t h e  
D i r e c t i o n  d e  l l E l e v a g e  t o  s o l v e  t h e i r  p e r e n n i a l  p roblem o f  s e e d  
s u p p l y  a n d  a v a i l a b i l i t y  t h a t  were h i n d e r i n g  t h e  improvement o f  
Moroccan r a n g e l a n d s .  

The P r o j e c t  I d e n t i f i c a t i o n  Document (PID)  , p r e p a r e d  i n  J u l y  
1979 ,  recommended t h a t  a  s e e d  p r o d u c t i o n  component be d e v e l o p e d  
i n  two p h a s e s .  Phase  I ( f i r s t  5  y e a r s )  would c o n c e n t r a t e  on 
c o o l - s e a s o n  s p e c i e s  w i t h  a  c e n t e r  c o n s t r u c t e d  i n  t h e  M i d e l t  
r e g i o n .  Phase  I1 ( s e c o n d  5 y e a r s )  would s p e c i a l i z e  on warm- 
s e a s o n  s p e c i e s ,  w i t h  a n o t h e r  c e n t e r  b e i n g  c o n s t r u c t e d  i n  a  
s u i t a b l e  r e g i o n .  Seed  p r o d u c t i o n  would c o n s i s t  o f  f o r a g e  s p e c i e s  
which have shown p o s i t i v e  r e s u l t s  i n  f i e l d  a d a p t a t i o n  and  u s e  
t r i a l s ,  i n  terms o f  p r o d u c t i v i t y ,  p a l a t a b i l i t y ,  p e r s i s t e n c e ,  a n d  
e a s e  of  e s t a b l i s h m e n t .  

The c o n c e p t  f o r  t h e  Seed  P r o d u c t i o n  C e n t e r  was f u r t h e r  
d e f i n e d  i n  t h e  " B a s i s  f o r  P r o j e c t f 1  p a p e r ,  p r e p a r e d  by C I D  i n  
December 1979.  O b j e c t i v e s  were c l e a r l y  o u t l i n e d  f o r  b o t h  t h e  
f i v e  y e a r  p l a n  of a c t i v i t i e s  and  t h e  r e s p o n s i b i l i t i e s  o f  t h e  s e e d  
p r o d u c t i o n  s p e c i a l i s t .  S p e c i f i c  recommendat ions  were made 
c o n c e r n i n g  a  f a rm s i t e ,  i n c l u d i n g  l o c a t i o n ,  s o i l  t y p e s ,  c l i m a t i c  
c o n d i t i o n s ,  i r r i g a t i o n ,  b u i l d i n g  a n d  equ ipmen t  r e q u i r e m e n t s .  

I n  August  1980 ,  t h e  USAID P r o j e c t  P a p e r ,  r e f l e c t i n g  t h e  PID 
recommendat ion f o r  two c e n t e r s ,  c l a r i f i e d  t h e  p u r p o s e  and  
e s t a b l i s h e d  r e q u i r e m e n t s  o f  t h e  C e n t e r .  E x p e c t i n g  t h a t  t h e  
g r e a t e s t  s e e d  demand would be  f o r  c o o l - s e a s o n  s p e c i e s ,  t h e  Meknes 
a r e a  was recommended f o r  t h e  Phase  I C e n t e r .  S i t e s  n e a r  Beni  
M e l l a l  a n d  E l  J a d i d a  were s u g g e s t e d  a s  a l t e r n a t i v e s ,  though i t  
was n o t e d  t h a t  t h i s  would l i m i t  c o o l - s e a s o n  g r a s s  s e e d  
p r o d u c t i o n .  The program f o r  t h e  C e n t e r  was comple t ed  d u r i n g  t h e  
P r o j e c t  G r a n t  Agreement (PROAG) n e g o t i a t i o n s  between t h e  GOM and  
USAID. 



O b j e c t i v e s  

The i n i t i a l  o b j e c t i v e s  f o r  t h e  C e n t e r  a n d  s t a f f ,  a s  d e f i n e d  
i n  t h e  USAID P r o j e c t  Pape r  and  PROAG, were: 

- f o r a g e  s p e c i e s  s e e d  m u l t i p l i c a t i o n  f rom b r e e d e r  ( p r e -  
b a s i c )  s e e d  t o  f o u n d a t i o n  ( b a s i c )  s e e d ,  

- c o o r d i n a t i o n  o f  f o r a g e  s p e c i e s  e v a l u a t i o n s  w i t h  f i e l d  
s t a f f  a t  t h e  v a r i o u s  p r o j e c t  s i t e s ,  

- deve lopmen t  o f  s e e d  c e r t i f i c a t i o n  s t a n d a r d s  f o r  r a n g e  
f o r a g e  s p e c i e s  s e e d s  t h r o u g h  I N R A  and  SONACOS, a n d  

- promot ion  o f  e x t e n s i o n  a n d  d e m o n s t r a t i o n  a c t i v i t i e s  f o r  
p r o d u c t i o n  and  u t i l i z a t i o n  o f  r a n g e  f o r a g e  s p e c i e s  s e e d s .  

These o b j e c t i v e s  f o r  t h e  PMC were q u i t e  a m b i t i o u s ,  b u t  n o t  
u n r e a s o n a b l e .  T h i s  program e s s e n t i a l l y  f o l l o w e d  t h e  s y s t e m  o f  
s p e c i e s  deve lopmen t  i n  t h e  USA; s e a s o n a l  a c c o m p l i s h m e n t s  f l o w  
i n t o  t h e  program f o r  t h e  n e x t  s e a s o n .  

The u l t i m a t e  g o a l  o f  t h e  PMC was f o r  Morocco t o  have a  
v i a b l e  f o r a g e  s p e c i e s  s e e d  p r o d u c t i o n  program,  w i t h  t h e  PMC 
p r o d u c i n g  t h e  f o u n d a t i o n  s e e d  f o r  t h e  p r i v a t e  s e c t o r  (SONACOS) , 
which i n  t u r n  would c o n t r a c t  w i t h  p r i v a t e  g r o w e r s  t o  p r o d u c e  a l l  
f o r a g e  s p e c i e s  s e e d  r e q u i r e m e n t s  f o r  Morocco. The demand for-  
t h i s  s e e d  e x i s t e d ,  o r  was a t  l e a s t  assumed t o  e x i s t ,  s i n c e  t h e  
p r o j e c t e d  need  f o r  GOM programs  a l o n e  amounted t o  1000  T  o f  s e e d .  
The n e x t  l o g i c a l  s t e p  was t o  d e v e l o p  a  s e e d - s t o c k  m u l t i p l i c a t i o n  
program f o r  s p e c i a l i z e d  f o r a g e  s p e c i e s .  A l l  o f  t h e  o t h e r  PMC 
o b j e c t i v e s  ( a d a p t a b i l i t y  t r i a l s ,  s e e d  c e r t i f i c a t i o n ,  e x t e n s i o n  
and  e d u c a t i o n )  s u p p o r t e d  t h i s  g o a l .  The end  r e s u l t  o f  t h e s e  
accompl i shmen t s  was e n v i s i o n e d  t o  c r e a t e  a  l l s e e d i n g l l  r e v o l u t i o n  
(where  a p p r o p r i a t e )  on Moroccan r a n g e l a n d s .  

DEVELOPMENT AT THE PMC 

M o d i f i c a t i o n s  t o  t h e  O r i g i n a l  P l a n  

The m i d - p r o j e c t  e v a l u a t i o n  team ( J a n u a r y  1 9 8 4 )  recommended 
t h a t  t h e  e m p h a s i s  be s w i t c h e d  from f o u n d a t i o n  s e e d  p r o d u c t i o n  t o  
n o n c e r t i f i e d  s e e d  p r o d u c t i o n .  T h i s  was f o r  s e v e r a l  r e a s o n s :  
1  ) t h e  q u a l i t y  s t a n d a r d s  f o r  r a n g e  f o r a g e  s p e c i e s  had n o t  been  
d e v e l o p e d  t h r o u g h  t h e  Moroccan s e e d  c e r t i f i c a t i o n  o f f i c e ,  
DPVCTRF. None o f  t h e  i n t r o d u c e d  r a n g e l a n d  s p e c i e s  u t i l i z e d  a t  
t h e  g r a z i n g  p e r i m e t e r s  were r e g i s t e r e d  i n  t h e  " o f f i c i a l 1 I  
c a t a l o g u e .  2 )  The immedia te  demand was f o r  n o n c e r t i f i e d  s e e d  t o  
be p l a n t e d  on r a n g e l a n d s ,  n o t  f o u n d a t i o n  s e e d  p r o d u c t i o n  f o r  
c e r t i f i e d  s e e d  p r o d u c t i o n .  And 3 ) ,  r e s u l t s  f rom t h e  a d a p t a b i l i t y  
t r i a l  e v a l u a t i o n s  f o r  t h e  i n t r o d u c e d  s p e c i e s  were i n c o n c l u s i v e .  
The Founda t ion  Seed  P r o d u c t i o n  Program r e q u i r e d  knowledge,  ba sed  
upon mean ing fu l  d a t a ,  which  p i n p o i n t e d  t h o s e  s p e c i e s  a d a p t e d  t o  
r a n g e l a n d s  which were w o r t h  t h e  i n i t i a l  i n v e s t m e n t  r e q u i r e d  f o r  
p r o d u c t i o n .  



The P r o j e c t  Redes ign  ( J u n e  1984)  and  t h e  amended c o n t r a c t  
between USU a n d  DE c l a r i f i e d  and  r e d e f i n e d  PMC g o a l s :  1 )  f o r a g e  
s p e c i e s  s e e d  m u l t i p l i c a t i o n ,  t o  i n c l u d e  c e r t i f i e d  s e e d  p r o d u c t i o n  
f o r  SONACOS, 2 )  p r o d u c t i o n  of p l a n t s  a n d  s e e d  o f  f o r a g e  s h r u b  
s p e c i e s ,  3 )  c o o r d i n a t i o n  o f  f o r a g e  s p e c i e s  e v a l u a t i o n s  and  
a d a p t a b i l i t y  t r i a l s ,  i n c l u d i n g  t h e  d i s t r i b u t i o n  o f  s e e d  a n d  
i n n o c u l a n t  a n d  t h e  deve lopment  o f  un i fo rm e v a l u a t i o n  p r o c e d u r e s ,  
4 )  c o l l e c t i o n ,  r e s e a r c h  and  deve lopment  o f  n a t i v e  r a n g e  f o r a g e  
a n d  c o n s e r v a t i o n  s p e c i e s ,  a n d  5 )  promot ion  o f  s e e d  p r o d u c t i o n  
e x t e n s i o n  a c t i v i t i e s ,  t o  i n c l u d e  a  d e t e r m i n a t i o n  o f  f o r a g e  
s p e c i e s  s e e d  r e q u i r e m e n t s  i n  Morocco. 

S p e c i e s  proven  t o  be a d a p t e d  f rom t h e  p r e v i o u s  USAID Range 
Management P r o j e c t  (begun i n  1 9 6 8 ) ,  ma in ly  c o o l - s e a s o n  g r a s s e s  o f  
t h e  genus  Agropyron,  became t h e  f o c a l  p o i n t  f o r  s e e d  p r o d u c t i o n .  
I t  had a l r e a d y  been e s t a b l i s h e d ,  however,  t h a t  s e e d  p r o d u c t i o n  
from t h e s e  c o o l - s e a s o n  g r a s s e s  may n o t  be f e a s i b l e  a t  t h e  Khemis 
M 1  t o u h  f a r m  l o c a t i o n .  

The p h y s i c a l  deve lopment  o f  t h e  f a r m  a n d  t h e  agronomic  
t r a i n i n g  i n  f a r m  management n e c e s s a r y  t o  comple t e  s e e d  p r o d u c t i o n  
t a s k s  were c a r r i e d  o u t  on s c h e d u l e .  The f i r s t  p l a n t i n g s  i n c l u d e d  
26 v a r i e t i e s ,  b o t h  warm-season and  c o o l - s e a s o n  g r a s s e s ,  a s  well 
a s  a n n u a l  a n d  p e r e n n i a l  legumes.  

From t h i s  f i r s t  a t t e m p t  i n  t h e  f a l l  o f  1982 t h r o u g h  t h e  end  
o f  t h e  p r o j e c t ,  a n n u a l  management o b j e c t i v e s  were a l t e r e d  
f r e q u e n t l y  t o  f i t  t h e  c a p a b i l i t i e s  o f  t h e  s t a f f ,  t h e  PMC b u d g e t ,  
a n d  t h e  demand f o r  s e e d  o f  v a r i o u s  s p e c i e s  f rom p r o j e c t  f i e l d  
o f f i c e s .  However, t h e  g o a l s  remained  e s s e n t i a l l y  t h e  same -- 
s e e d  a n d  p l a n t  p r o d u c t i o n  f o r  r e h a b i l i t a t i o n  and  deve lopment  of 
c o l l e c t i v e  r a n g e l a n d s .  

Summary o f  t h e  P r o c e s s  of Development a t  t h e  PMC 

C a l i f o r n i a  A g r i c u l t u r e  I n s t i t u t e  was s u b c o n t r a c t e d  f o r  f o u r  
y e a r s  t o  p l a n  t h e  deve lopment  o f  t h e  PMC. C A I  s p e c i a l i s t s  
v i s i t e d  Morocco t h r e e  times d u r i n g  t h e  f i r s t  y e a r  i n  o r d e r  t o :  1 )  
r ev i ew t h e  c u r r e n t  f o r a g e  s p e c i e s  s e e d  p r o d u c t i o n  and  m a r k e t i n g  
program, 2 )  o u t l i n e  t h e  i n i t i a l  farm management program,  3 )  
d e s i g n  t h e  f a r m  b u i l d i n g s ,  and  4 )  make recommendat ions  f o r  f a r m  
a n d  s e e d  c l e a n i n g  equ ipmen t .  

USU h i r e d  a r e s i d e n t  Seed P r o d u c t i o n  S p e c i a l i s t  i n  1982. 
The DE added  s u p p o r t  s t a f f ,  i n c l u d i n g  a  f a r m  manager and  
a s s i s t a n t .  Seed  p r o d u c t i o n  o b j e c t i v e s  were p l a n n e d  a n d  t h e  
i n i t i a l  f a rm work was c o n t r a c t e d  t o  COMAGRI .  The i n i t i a l  
p l a n t i n g s  c o n s i s t e d  o f  22  s p e c i e s  on 25  ha ( T a b l e  7 . 1 ) .  The 
s u r v i v a l  p e r c e n t a g e  was o n l y  a b o u t  10% due  t o  weed c o n t a m i n a t i o n .  
The e x e r c i s e  d i d  h e l p  i d e n t i f y  many f a r m  management m i s t a k e s .  I t  
h e l p e d  t o  l o c a t e  problem a r e a s  w i t h i n  t h e  f a r m ,  s u c h  a s  
h e t e r o g e n e o u s  s o i l  t y p e s ,  p o o r l y  d r a i n e d  a r e a s ,  a n d  t h e  o p e r a t i o n  
o f  t h e  i r r i g a t i o n  sys tem.  H e r b i c i d e  a v a i l a b i l i t y  i n  Morocco was 
r e s e a r c h e d  and  v i s i t s  were made t o  t h e  t e c h n i c a l  d e p a r t m e n t s  of 
companies  d i s t r i b u t i n g  c h e m i c a l s .  Some 200 d e m o n s t r a t i o n  p l o t s  



were a l s o  e s t a b l i s h e d .  
The f a r m  equ ipmen t  was o r d e r e d  a n d  d e l i v e r e d .  The 

c o n s t r u c t i o n  o f  t h e  PMC b u i l d i n g s  was i n i t i a t e d  and  was t o  
i n c l u d e  a  w e l l  a n d  a  c i s t e r n .  Fences  were b u i l t  a r o u n d  t h e  f a rm.  
The f i r s t  f o r m a l  t o u r  was g i v e n  i n  A p r i l  1983  t o  i n t r o d u c e  Seed 
C e r t i f i c a t i o n  o f f i c i a l s  f rom (DPVCTRF) a n d  r e p r e s e n t a t i v e s  f rom 
SOGETA, I N R A ,  The World Bank, GTZ, and  I N A V    ass an I1 t o  t h e  
f a rm.  

T a b l e  7 .1 .  S p e c i e s  p l a n t e d  a t  t h e  PMC: 1982-1983. 

Genus Species  Variety 

G r a s s e s  

Area Planted ( ~ a )  

Agropyron 
Agropyron 
Agropyron 
Agropyron 
Bromus 
Bromus 
Dzzgis  
Ehrha r  t a  FX:;;r:tis 
O r y z o p s i s  
P h a l a r i s  
Phleum 
Poa - 
Legumes 

As;;;~aAus 
R 

Medicago 
M e l i l o t u s  
Onobrych i s  
T r i f o l i u m  
T r i f o l i u m  
T r l f o l l u m  
T r i f o l i u m  
T r i f o l i u m  
T r l f o l i u m  
T r i f o l i u m  

e longa tum 
in t e rmed ium 
d e s e r t o r u m  
t r a c h v c a u l u m  
m a r g i n a t u s  
i n e r m i s  
p l o m e r a t a  
c a l v c i n a  
c u r v u l a  - o v l n a  
hymenoides  
t u b e r o s a  ~ - -  

p r a t e n s i s  
ampla  

c ice r  
1' l t t o r a l i s  
s a t i v a  
o f f i c i n a l i s  
v i c c i f o l i a  
h i r t u m  
i n c a r n a  tum 
s u b t e r r a n e u m  
s u b t e r r a n e u m  
s u b t e r r a n e u m  
s u b t e r r a n e u m  
s u b t e r r a n e u m  

Largo  
Oa he 
Nordan 
P r i m a r  
Bromar 
Manchar 
B e r b e r  
M i s s i o n  
C a t a l i n a  
Covar 
Nezpar 
P e r l a  
Common 
Sherman 

Common 
H a r b i n g e r  
Te t o n  
Common 
Common 
Hykon 
D i x i e  
C l a r e  
D a l i a k  
G e r a l d t o n  
T r i k k a l a  
Woogenel lup 

An expanded  s e e d  p r o d u c t i o n  program was d e v i s e d  a n d ,  w i t h  
improved f a r m  management t e c h n i q u e s ,  a  t o t a l  o f  1 9  s p e c i e s  were 
p l a n t e d  on 5 7  ha ( T a b l e  7 .2 .  ) .  C o n s i d e r a b l e  time was d e v o t e d  t o  
r e d e s i g n i n g  f i e l d  l a y o u t s ,  l a n d  l e v e l i n g ,  s e e d b e d  p r e p a r a t i o n ,  
and  weed c o n t r o l .  I n  a d d i t i o n ,  t h e  s h r u b  n u r s e r y  was c o n s t r u c . t e d  



a n d  p l a n t e d  w i t h  s h r u b  s p e c i e s  f rom t h e  genus  A t r i p l e x  f o r  b o t h  
s e e d  and  ~ l a n t  p r o d u c t i o n .  

The s u c c e s s  r a t e  f o r  e s t a b l i s h m e n t  improved t o  60% a n d ,  a s  
h a r v e s t  t ime  a p p r o a c h e d ,  there were p l a n t i n g s  o f  1 8  s p e c i e s  on 45 
ha .  The t o t a l  s e e d  p r o d u c t i o n  was 6000  kg o f  u n c l e a n e d  s e e d .  
These s e e d s  were d i s t r i b u t e d  t o  DE f o r  d e m o n s t r a t i o n s  a t  f i e l d  
l o c a t i o n s  a n d  p l a n t i n g s  by l o c a l  l i v e s t o c k  p r o d u c e r s .  

B u i l d i n g  c o n s t r u c t i o n  c o n t i n u e d  w i t h  t h e  c o m p l e t i o n  o f  t h r e e  
h o u s e s  a n d  a n  equ ipmen t  h a n g a r .  I m p o r t a n t  m o d i f i c a t i o n s  t o  
e x i s t i n g  f a r m  machinery  and  s p e c i a l i z e d  equ ipmen t  were e n g i n e e r e d  
by t h e  Peace  Corps  V o l u n t e e r  a s s i g n e d  t o  t h e  f a rm.  

T a b l e  7 .2 .  S p e c i e s  p l a n t e d  a t  t h e  PMC: 1983-1984. 

Genus Species  Variety Area Planted (Ha) 

G r a s s e s  

Agropyron c r i s t a t u m  
Agropyron d e s e r t o r u m  
A Q ~ O D V ~ O ~  i n t e rmed ium 

Andropogon g e r a r d i i  
Bromus 
Bromus 
Cenchrus  

%%- 
c i l i a r i s  

Dac t  l i s  l o m e r a t a  
3 u n c e u s  

E r a g r o s t i s  c u r v u l a  
Lol ium 
Phalaris 
P h a l a r i s  
Poa 

Legumes 

m a  
t u b e r o s a  
compressa  

Medicago r u g o s a  
I'4;'M;;;g; ;:;o;; 

g 
Medicano s c u t e l l a t a  
Medica o  d s c u t e l l a t a  

t r u n c a  t u l a  
Medicago 
M e l i l o t u s  
O n o b r i c h i s  

V i c i a  

t r u n c a  t u l a  
o f f i c i n a l i s  
v i c c i f o l i a  
compres sus  
d a s y c a r p a  

Fa i rway  
Nordan 
Oahe 
Luna 
Common 
Bromar 
Blando  
E x p e r i m e n t a l  
P a l e s t i n e  
Common 
Ca ta  1 i n a  
Wimera 
S i r o s a  
S e e d m a s t e r  
Reubens 

P a r a p o n t o  
Sa po 
Rhizoma 
Robinson  
Sa va 
Cyprus  
Jemalong  
Common 
Common 
Pi tman 
Lana 

With e a c h  p l a n t i n g  s e a s o n ,  t h e  s t a f f  g a i n e d  e x p e r i e n c e  a n d  
was b e t t e r  p r e p a r e d  f o r  t h e  new s e t  o f  c h a l l e n g e s .  I n  1984 ,  



s e e d i n g  s t a r t e d  on September  1 4 ,  and  a  t o t a l  o f  31 ha were 
p l a n t e d  w i t h  7  s p e c i e s  ( T a b l e  7 . 3 ) .  One hundred  f o r t y - f o u r  new 
d e m o n s t r a t i o n  p l o t s  were e s t a b l i s h e d .  These i n c l u d e d  t h e  
i n t r o d u c t i o n  o f  Moroccan n a t i v e  s p e c i e s  and  o t h e r  Nor th  A f r i c a n  
p l a n t  m a t e r i a l s .  I n  a d d i t i o n ,  70 ,000  Atri l e x  s p e c i e s  s h r u b  
p l a n t s  were d i s t r i b u t e d  t o  s u p p o r t  l o c a l  *ograms a r o u n d  
Morocco. Dur ing  t h e  s p r i n g  o f  1985 ,  26 ha were p l a n t e d  w i t h  8 
s p e c i e s .  A p o r t a b l e  s p r i n k l e r  i r r i g a t i o n  sys t em was u sed  f o r  t h e  
f i r s t  time t o  p roduce  c e r t i f i e d  Medicago s a t i v a  s e e d  f o r  SONACOS. 

Both t h e  Bureau Chef f o r  t h e  PMC and t h e  Farm Manager 
a t t e n d e d  s p e c i a l i z e d  t r a i n i n g  c o u r s e s  f o r  Farm Management i n  t h e  
US. A n - a d d i t i o n a l  Farm Manager and  a  Farm Mechanic were a s s i g n e d  
t o  t h e  PMC. 

After p r e s e n t a t i o n  o f  t h e  PMC f u n c t i o n s  t o  o t h e r  g r o u p s ,  t h e  
PMC r e c e i v e d  c o o p e r a t i o n  f rom s c i e n t i s t s  work ing  w i t h  I N A V  ( f o r  
g e n e t i c  r e s e a r c h  and  h e r b i c i d e l w e e d  c o n t r o l  r e s e a r c h  i n  s e e d  
p r o d u c t i o n ) ,  I N R A  ( f o r  n a t i v e  p l a n t  c o l l e c t i o n s  and  germplasm 
s t o r a g e ) ,  SONACOS ( f o r  c e r t i f i e d  s e e d  p r o d u c t i o n ) ,  and  DPVCTRF 
( f o r  c e r t i f i c a t i o n  s t a n d a r d s  f o r  r a n g e  f o r a g e  s p e c i e s  and  f i e l d  
i n s p e c t i o n s ) .  

The main b u i l d i n g  f o r  o f f i c e s  a n d  s e e d  p r o c e s s i n g  was 
comple t ed  a l o n g  w i t h  a n  a d d i t i o n a l  house f o r  t h e  s t a f f .  The s e e d  
c l e a n i n g  equ ipmen t  was d e s i g n e d  and  o r d e r e d .  

T a b l e  7 .3 .  S p e c i e s  p l a n t e d  a t  t h e  PMC: 1984-1985. 

Genus Spec i e s  Variety Area Planted (Ha) 

G r a s s e s  

Agropyron 
Agropyron 
Agropyron 
Agropyron 
Cench rus  

Elymus ;;m;;r: t i s  

P h a l a r i s  

Legumes 

c r i s t a t u m  
d e s e r t o r u m  
e longa tum 
t r i c h o p h o r u m  
c i l i a r i s  

j u n c e u s  
c u r v u l a  
a r i z o n i c a  
t u b e r o s a  

Fa i rway  
Nordan 
J o s e  
Luna 
H i g g i n s  
B e r b e r  
P a l e s t i n e  
V i n a l  
Common 
Redondo 
Seedmas t e r  

Medicago s a t i v a  Moapa (sONACOS) 
Onobrych i s  v i c c i f o l i a  Common 
V i c i a  d a s v c a r ~ a  Lana 

The f a l l  s e e d i n g  a c t i v i t i e s  c o n c e n t r a t e d  ma in ly  on s e e d  
p r o d u c t i o n  o f  a n n u a l  f o r a g e  p l a n t s  f r o m ' t h e  genus  Medicago 



( m e d i c s )  i n  s u p p o r t  o f  t h e  MARA Ley Farming Program. A t o t a l  of  
9 0  ha ,  r e p r e s e n t i n g  7  v a r i e t i e s ,  were p l a n t e d  i n  1985 ( T a b l e  
7 . 4 ) .  A l s o ,  s e l e c t i v e  h e r b i c i d e  t r i a l s  were c o n d u c t e d  t o  s o l v e  
weed c o n t r o l  p rob lems  f o r  t h i s  program. R e s u l t s  o f  t h e  t r i a l s  
were p r e s e n t e d  a t  t h e  I N R A  s e m i n a r  on Ley Farming i n  May 1986. 

Seed and  s h r u b  p l a n t  d i s t r i b u t i o n  c o n t i n u e d  w i t h  6300 kg o f  
s e e d  a n d  1 2 7 , 8 0 0  p l a n t s  b e i n g  s e n t  t o  l o c a l  SE f i e l d  o f f i c e s .  To 
overcome i r r i g a t i o n  water p rob lems ,  a well was d r i l l e d  f o r  
s p r i n k l e r  i r r i g a t i o n  o f  b o t h  t h e  s h r u b  n u r s e r y  a n d  some s e e d  
p r o d u c t i o n  f i e l d s .  

The o t h e r  major  f a l l  a c t i v i t y  was t h e  e s t a b l i s h m e n t  o f  o v e r  
550 p l o t s  f o r  t h e  m u l t i p l i c a t i o n  o f  s e e d  from n a t i v e  r a n g e  p l a n t  
s p e c i e s .  This a c t i v i t y  r e p r e s e n t e d  a  change  i n  t h e  e m p h a s i s  f rom 
t h e  u s e  o f  i m p o r t e d  s p e c i e s  f o r  r a n g e  r e v e g e t a t i o n  t o  t h a t  o f  
d e v e l o p i n g  i n d i g e n o u s  n a t u r a l  r e s o u r c e .  

RESULTS 

S t a t u s  a t  C l o s e  o f  P r o j e c t  

With t h e  c u r r e n t  Moroccan government  i n t e r e s t  i n  t h e  Ley 
Farming s y s t e m ,  p r e s e n t  p r o d u c t i o n  a t  t h e  PMC r e p r e s e n t s  t h e  
manner i n  which  t h e  farm c a n  b e s t  f u n c t i o n  a s  a s u p p o r t  e n t i t y  
f o r  t h e  MARA programs.  Along w i t h  legume s e e d  p r o d u c t i o n ,  r a n g e  
f o r a g e  s p e c i e s  s e e d  p r o d u c t i o n  w i l l  c o n t i n u e  on a  l i m i t e d  s c a l e .  
T h i s  s e e d  p r o d u c t i o n ,  under  DE c o n t r o l ,  a s s u r e s  t h a t  a t  least  a 
p o r t i o n  o f  s e e d  r e q u i r e m e n t  f o r  t h e s e  r a n g e  f o r a g e  s p e c i e s  i s  
produced  l o c a l l y .  T h i s  p r o d u c t i o n  a l s o  r e d u c e s  t h e  p e r e n n i a l  
p roblem o f  n o t  h a v i n g  s e e d  a v a i l a b l e  on  a  t i m e l y  b a s i s  f o r  
p l a n t i n g .  

Approximate ly  51 ha s t i l l  remain  i n  s e e d  p r o d u c t i o n  f o r  
r a n g e  g r a s s  s p e c i e s ,  w i t h  100 ha p l a n t e d  t o  legume s p e c i e s .  The 
s h r u b  p r o d u c t i o n  n u r s e r y  was expanded a n d  improved w i t h  t h e  
a d d i t i o n  o f  a n  i r r i g a t i o n  sys t em.  P r e s e n t l y ,  i t  has  t h e  
c a p a b i l i t y  t o  p roduce  up t o  300 ,000  s h r u b  p l a n t s  a n n u a l l y .  

However, t h e  PMC program emphas is  on legume seed p r o d u c t i o n  
a n s w e r s  o n l y  a  p o r t i o n  o f  t h e  c o u n t r y  demand f o r  t h e s e  s p e c i e s .  
I n  1985 ,  a r o u n d  764 T of  a n n u a l  legume s e e d  was i m p o r t e d  from 
A u s t r a l i a  t o  s u p p o r t  t h e  Ley Farming Program. The PMC h a s  t h e  
c a p a b i l i t y  o f  p r o d u c i n g  a p p r o x i m a t e l y  60 T o f  legume s e e d  
a n n u a l l y .  With t h e  c u r r e n t  f o c u s  on legumes r a t h e r  t h a n  g r a s s e s ,  
t h e  seed p r o d u c t i o n  program a d d r e s s e s  t h e  most immedia te  need  f o r  
s e e d .  I t  s h o u l d  be  n o t e d  t h a t  w i t h  t h e  f o c u s  on p r o d u c t i o n  o f  
medic s e e d ,  a d d i t i o n a l  c a p i t a l  i n v e s t m e n t  is  r e q u i r e d  f o r  t h e  
p u r c h a s e  and  i m p o r t a t i o n  o f  s p e c i a l i z e d  h a r v e s t i n g  equ ipmen t .  

If l o c a l  demand f o r  a n n u a l  legume s e e d  c o n t i n u e s ,  t h e  n e x t  
s t e p  f o r  t h e  PMC would b e  t o  p roduce  f o u n d a t i o n  ( b a s i c )  s e e d  i n  
c o n j u n c t i o n  w i t h  a n  e x t e n s i o n  program f o r  s e e d  p r o d u c t i o n  by 
p r i v a t e  s e e d  p r o d u c e r s .  C e r t i f i c a t i o n  s t a n d a r d s  a r e  c u r r e n t l y  
b e i n g  d e v e l o p e d  f o r  t h e  a n t i c i p a t e d  l o c a l  p r o d u c t i o n  o f  s e e d .  

The p r i m a r y  g o a l s  o f  s e e d  a n d  p l a n t  m a t e r i a l s  p r o d u c t i o n  
have been a c c o m p l i s h e d .  The P r o j e c t  h a s  p r o v i d e d  DE w i t h  t h e  
c a p a c i t y  t o  p roduce  r a n g e  f o r a g e  s p e c i e s  s e e d  l o c a l l y .  S i n c e  
many of  t h e  e x o t i c  v a r i e t i e s  r e q u e s t e d  a n n u a l l y  by l o c a l  SE 



T a b l e  7 . 4 .  S p e c i e s  i n  p r o d u c t i o n  a t  t h e  PMC: 1985-1986. 

Genus 

G r a s s e s  

Species Variety 

Agropyron c r i s t a t u m  Fai rway 
A a r o ~ v r o n  d e s e r t o r u m  Nordan 

Area Planted (Ha) 
83-84 84-85 85-86 85-86 T o t a l  

I r r .  I r r .  Dry frr. 
Land 

Agropyron t r i c h o p l  

y 
g;;;h Berber 

Y B P a l e s t i n e  

J o s e  6 .2  6 .2  
g r u m  Luna 5 . 9  2 .2  

E h r h a r t a  c a  - 
Elymus 2 
E r a a r o s t i s  c u  

l y c i n a  Mis s ion  2 .3  2 .3  
n c e u s  V i n a l  2.0 2.0 
rvula Common 6 .0  6 .0  

Lolium r i n i d u m  Wimera 2.0 2.0 
Y 

- .  

~ h a l a r i s  t u b e r o s a  Seedmas te r  2  5  5  
P h a l a r i s  t u b e r o s a  S i r o s a  2 .0  
Poa - compressa  Reubens .5 

Legumes 

Medicago s a t i v a  
Medicago s a t i v a  

s c u t e l l a t a  
l i t t o r a l i s  

Y= ?ME% 

Rhizoma 
Moapa 
Cyprus  
P a r a g g i o  
Jemelong 
Sa va 
H a r b i n g e r  
P a r a p o n t o  
Se r e n a  
Common 

vic iad  d a s y c a r p a  Lana 

S h r u b s  

A t r i p l e x  spp .  

N a t i v e  C o l l e c t i o n s  and 
Demons t r a t i on  T r i a l s  

TOTALS 



o f f i c e s  a r e  no l o n g e r  a v a i l a b l e  on t h e  i n t e r n a t i o n a l  m a r k e t ,  t h e  
PMC o u t p u t  a s s u r e s  Morocco a c c e s s  t o  l i m i t e d  q u a n t i t i e s  o f  t h e s e  
p l a n t  m a t e r i a l s  w h i l e  s u p e r i o r  n a t i v e  s p e c i e s  and  s e l e c t i o n s  a r e  
b e i n g  i d e n t i f i e d  and  b r o u g h t  i n t o  p r o d u c t i o n .  

O N  SITE NURSERY OPERATION BY THE O U J D A  OFFICE: A MODEL 
0 

Ain Beni  Mathar On S i t e  Nursery  (ABM OSN) 

Rangeland r e c l a m a t i o n  e f f o r t s  i n  t h e  e a s t e r n  r e g i o n  o f  
Morocco have been s e v e r e l y  c o n s t r a i n e d  by t h e  l a c k  o f  d e p e n d a b l e  
o r  a d e q u a t e  s o u r c e s  o f  p l a n t  materials.  I t  seemed r e a s o n a b l e  
t h a t  p r o d u c t i o n  o f  l o c a l l y  a d a p t e d  p l a n t  material n e a r  t h e  
p l a n t a t i o n  s i t e  would i n c r e a s e  p l a n t  s u r v i v a l  r a t e ,  r e d u c e  
t r a n s p o r t a t i o n  c o s t  a n d  a s s u r e  a v a i l a b i l i t y  o f  p l a n t  m a t e r i a l .  

The Ain Beni  Mathar ON SITE Nurse ry  produced  1 5 0 , 0 0 0  s h r u b s  
o f  f o r a g e / f u e l w o o d  s p e c i e s  f o r  a r e a  p l a n t a t i o n s  i n  1985.  These  
p l a n t  materials met t h e  g o a l  o f  s u p p l y i n g  i n i t i a l  r o o t  s t o c k  f o r  
a Bureau d e s  P a r c o u r s  r a n g e l a n d  r e c l a m a t i o n  p r o j e c t ,  p l a n t a t i o n s  
by t h e  F o r e s t  S e r v i c e  a t  two newly c o n s t r u c t e d  dams and  a v i l l a g e  
e x t e n s i o n  d e m o n s t r a t i o n  p l a n t a t i o n .  A l o c a l  c e n t e r  f o r  p l a n t  
materials s u c h  as t h i s  h a s  t h e  p o t e n t i a l  t o  h e l p  small p r o d u c e r s  
i n v e s t  i n  f o r a g e  and  fue lwood s p e c i e s  t o  i n c r e a s e  r a n g e l a n d  
p r o d u c t i o n  t h r o u g h  c o n s e r v a t i o n  p r a c t i c e s .  

The ABM OSN was d e v e l o p e d  on a  f i v e  h e c t a r e  s i t e  p r o v i d e d  by 
t h e  l o c a l  r u r a l  commune. The s i t e  was c o n s i d e r e d  t o  be e x c e l l e n t  
because  a w a t e r  s o u r c e  b o r d e r e d  one s i d e  and  a d j a c e n t  t rees  
p r o v i d e d  p r o t e c t i o n  from t h e  wind. The F o r e s t  S e r v i c e  p r o v i d e d  
e x p e r t i s e  and  a  l a r g e  t r u c k ,  w h i l e  t h e  Bureau d e s  P a r c o u r s  
p r o v i d e d  f u n d i n g  f o r  l a b o r  and  two g u a r d i a n s .  The Range 
Management Improvement P r o j e c t  p r o v i d e d  f u n d s  f o r  f u e l  and  
c o n s t r u c t i o n  m a t e r i a l s .  

S e e d l i n g s  were r a i s e d  i n  p r e s s  m o t t e s ,  t h e  method most 
commonly used  by t h e  Moroccan F o r e s t  S e r v i c e  ( m o t t e s  a r e  small 
c u p s  made o f  c l a y ,  straw, s a n d  a n d  manure) .  These c u p s  were 
p l a c e d  i n  rows and  p l a n t e d  w i t h  3-5 s e e d s / m o t t e .  Seeds  had been 
soaked  f o r  48 hour s .  Cane s h a d e s  p r o t e c t e d  t h e  newly g e r m i n a t e d  
s e e d l i n g s  f rom wind and  i n t e n s e  s u n l i g h t .  

  triplex nummularia p l a n t s  a c c o u n t e d  f o r  85% of t h e  t o t a l  
p r o d u c t i o n  w h i l e  Atr i  l e x  h a l i m u s  a n d  A t r i p l e x  semi -baca t a  p l a n t s  
a c c o u n t e d  f o r  p a r t  o  +- t h e  r ema inde r .  Two s ~ e c i e s  o f  a c a c i a  t rees  
were a l s o  r a i s e d  f o r  v i l l a g e  p l a n t a t i o n s .  

- 
Nursery  c o n s t r u c t i o n  c o s t  c o n t r i b u t i o n s  were 23 ,068  DH f rom 

t h e  RMIP, 60 ,000  DH from Bureau d e s  P a r c o u r s  a n d  t h e  u s e  of  a  
t r u c k  f o r  two weeks p r o v i d e d  by t h e  F o r e s t  S e r v i c e .  A t  t h e s e  
p r o d u c t i o n  c a p a c i t y  a n d  c o s t  l e v e l s ,  t h e r e  was a n  a v e r a g e  c a s h  
i n v e s t m e n t  c o s t  o f  a p p r o x i m a t e l y  0 .55 DH/plant .  Annual l a b o r  
c o s t s  f o r  o p e r a t i o n ,  f i g u r e d  f o r  t e n  w o r k e r s  a t  s i x  d a y s  p e r  
week, were 64 ,000  DH. 

The deve lopment  o f  t h i s  n u r s e r y  h a s  opened t h e  e y e s  o f  t h e  
l o c a l  p e o p l e  t o  t h e  p o t e n t i a l  o f  r a n g e l a n d  r e c l a m a t i o n .  The re  
have been many r e q u e s t s  f o r  p l a n t s  i n c l u d i n g  one r e q u e s t  f o r  2000 
t r e e s  and  s h r u b s  f rom t h e  newly c o n s t r u c t e d  h i g h  s c h o o l .  T h i s  



n u r s e r y  h a s  i n c r e a s e d  t h e  p o t e n t i a l  f o r  l a r g e  s c a l e  r a n g e l a n d  
improvement and  i n t e r - s e r v i c e  c o o p e r a t i o n  i n  t h e  r e g i o n .  The 
h i g h  v i s i b i l i t y  o f  t h e  n u r s e r y  h a s  s p a r k e d  i n t e r e s t  t h r o u g h o u t  
t h e  community w i t h  one l o c a l  t r ibe  t a k i n g  t h e  i n i t i a t i v e  o f  
r e q u e s t i n g  t rees  and s h r u b s  f o r  e s t a b l i s h m e n t  of  p l a n t a t i o n s  on 
t r i b a l  l a n d .  T h i s  was an  u n s o l i c i t e d  r e q u e s t  t h a t  stemmed from 
t h e  d e s i r e  of l o c a l  p e o p l e  t o  a d d r e s s  what t h e y  p e r c e i v e  t o  be 
major problems a f f e c t i n g  t h e  l o c a l  env i ronmen t  and t h e i r  
l i v e l i h o o d .  

Na t ive  P l a n t  S p e c i e s  Resea rch  and Development 

Program Development 

The  o b j e c t i v e  i n  e s t a b l i s h i n g  a  n a t i v e  s p e c i e s  deve lopment  
program was t o  i d e n t i f y  p r o d u c t i v e  f o r a g e  p l a n t  s p e c i e s  a d a p t e d  
t o  t h e  e n v i r o n m e n t a l  r i g o r s  o f  Moroccan r a n g e l a n d s .  I n  some 
a r e a s ,  a n n u a l  s p e c i e s  dominate  t h e  p l a n t  communit ies  and  p r o v i d e  
l a r g e  amounts  o f  f o r a g e  on a  s e a s o n a l  b a s i s .  These s p e c i e s  a r e  
well a d a p t e d  t o  t h e  h a r s h  c o n d i t i o n s  c r e a t e d  by t h e  h i g h l y  
v a r i a b l e  a n d  s e a s o n a l  c l i m a t i c  e x t r e m e s  a s s o c i a t e d  w i t h  t h e  
M e d i t e r r a n e a n  c l i m a t e .  I n  o t h e r  a r e a s ,  p e r e n n i a l  s h r u b ,  g r a s s  
and  f o r b  s p e c i e s  dominate  a n d  p r o v i d e  f o r a g e  and  s i t e  p r o t e c t i o n  
on a  more c o n s t a n t  b a s i s .  These s p e c i e s  a r e  a l s o  d r o u g h t  
r e s i s t a n t  a n d  a r e  well s u i t e d  t o  t h e  a r e a s  where a  more 
c o n t i n e n t a l  c l i m a t i c  regime i s  p r e v a l e n t .  

The p o t e n t i a l  f o r  i d e n t i f y i n g  f o r a g e  a n d  c o n s e r v a t i o n  
s p e c i e s  i n  Morocco t h a t  a r e  e c o n o m i c a l l y  i m p o r t a n t  t o  Morocco and  
o t h e r  r e g i o n s  o f  t h e  wor ld  i s  i n d e e d  g r e a t .  The I n t e r n a t i o n a l  
Board f o r  P l a n t  G e n e t i c  Resources  (FAO) s e l e c t e d  t h e  
M e d i t e r r a n e a n  Region a s  a  p r i o r i t y  a r e a  from which t o  c o l l e c t  and  
p r e s e r v e  v a l u a b l e  germplasm which i s  b e i n g  l o s t  a t  a n  
i n c r e a s i n g l y  r a p i d  r a t e  due t o  e x p l o i t i v e  p r a c t i c e s  i n  
c u l t i v a t i o n ,  f o r e s t r y  and  l i v e s t o c k  g r a z i n g .  

I n  1983,  Mr. Wal t e r  Graves  ( U n i v e r s i t y  o f  C a l i f o r n i a ,  San 
Diego)  and Dr. Me1 Rumbaugh ( A g r i c u l t u r a l  Resea rch  Serv ice /US 
Department  o f  A g r i c u l t u r e ,  Logan, U tah )  conduc ted  a  
c o l l e c t i o n / e x p l o r a t i o n  t r i p  t o  Morocco sponsored  by t h e  USDA. 
The urgency  of  t h e  s i t u a t i o n  was i n d i c a t e d  by t h e  f a c t  t h a t  o n l y  
l i m i t e d  q u a n t i t i e s  of  s e e d  of  t h e  t a r g e t e d  g e n e r a  and  s p e c i e s  
were l o c a t e d .  These two s c i e n t i s t s  a c q u i r e d  852  a c c e s s i o n s  o f  
s e e d  o f  f o r a g e  p l a n t  s p e c i e s  f rom a r i d  and s e m i - a r i d  r a n g e l a n d s .  
(An a c c e s s i o n  i s  a  c o l l e c t i o n  o f  s e e d  o r  p l a n t  m a t e r i a l  f rom a  
s i n g l e  s p e c i e s  found i n  one l o c a t i o n . )  

A d a p t a b i l i t y  t r i a l s  a t  v a r i o u s  RMIP s i t e s  d e m o n s t r a t e d  t h a t  
most i n t r o d u c e d  s p e c i e s  a r e  on ly  m a r g i n a l l y  a d a p t e d  t o  t h e  
c o n d i t i o n s  e x i s t i n g  i n  Morocco a t  b e s t ,  even  under  p r o t e c t i o n  
from g r a z i n g .  I n  r e a c t i o n  t o  t h i s  r e a l i z a t i o n ,  t h e  RMIP began 
some c o o p e r a t i v e  work w i t h  Mr. Graves  t o  e s t a b l i s h  a  program o f  
n a t i v e  p l a n t  s p e c i e s  r e s e a r c h  and development  i n  August o f  1984.  
Mr. Graves  p r o v i d e d  29  a c c e s s i o n s  o f  p romis ing  Nor th  A f r i c a n  
p l a n t  m a t e r i a l  c o l l e c t e d  on a n  e a r l i e r  t r i p  t o  t h e  a r i d  z o n e s  o f  
T u n i s i a  f o r  t e s t i n g .  He a l s o  p r o v i d e d  s e e d  from 250 o f  t h e  most 
p romis ing  a c c e s s i o n s  a c q u i r e d  on t h e  t r i p  he made i n  1983  w i t h  
Dr. Rumbaugh. ( A  comple t e  i n v e n t o r y  of  n a t i v e  p l a n t  s p e c i e s  



c o l l e c t e d  o r  p rov ided  w i t h  Mr. Graves  a s s i s t a n c e  is  a v a i l a b l e  
from DE on microcomputer  d i s k e t t e .  See Chap te r  8 ,  P r o j e c t  
So f tware  L i b r a r y .  ) 

C o l l e c t i o n  T r i p  - 1985 

I n  J u l y  1985,  Mr. Graves  r e t u r n e d  t o  Morocco a s  a  RMIP 
c o n s u l t a n t  and  c o l l e c t e d  219 a c c e s s i o n s  o f  n a t i v e  p l a n t  m a t e r i a l .  
During h i s  s t a y  i n  Morocco he p r e s e n t e d  t r a i n i n g  s e m i n a r s  a t  s i x  
l o c a l  o f f i c e s  on t h e  v a l u e  of  n a t i v e  f o r a g e  s p e c i e s ,  c o l l e c t i o n  
t e c h n i q u e s ,  p l a n t  i d e n t i f i c a t i o n ,  l a b e l i n g  and  s t o r a g e .  
Techn iques  f o r  d e t e r m i n i n g  s e e d  g e r m i n a t i o n  r a t e s  and  f o r  
i n o c u l a t i n g  legume s e e d  were d e m o n s t r a t e d .  Germina t ion  s u p p l i e s ,  
c o l l e c t i o n  e n v e l o p e s ,  r e g i o n a l  maps, r e f e r e n c e  books and  r e l a t e d  
l i t e r a t u r e  were d i s t r i b u t e d  t o  e a c h  o f  t h e  l o c a l  o f f i c e s  
a f f i l i a t e d  w i t h  t h e  RMIP. A s p e c i a l  s emina r  was g i v e n  f o r  t h e  
PMC p e r s o n n e l  on p r o c e s s i n g ,  h a n d l i n g ,  c l e a n i n g  and  s t o r a g e  of  
v a l u a b l e  s e e d s .  Mr. Graves  compared t h e  f i n d i n g s  from 
t h e  1985 c o l l e c t i o n  t r i p  t o  d a t a  f rom c o l l e c t i o n s  he made i n  
Morocco i n  t h e  e a r l y  p a r t  o f  t h e  1 9 7 0 ' s  and  n o t e d  t h e  a b s e n c e  o f  
many s p e c i e s  p r e v i o u s l y  c o l l e c t e d .  The a s s e r t i o n  t h a t  n a t i v e  
p l a n t  r e s o u r c e s  o f  t h e  r e g i o n  a r e  r a p i d l y  d i s a p p e a r i n g  may v e r y  
w e l l  be t r u e .  

On b o t h  o f  t h e  c o l l e c t i o n  t r i p s  made by Mr. Graves ,  v a l u a b l e  
a s s i s t a n c e  was p r o v i d e d  by Mr. Mustapha Bounjemate,  D i r e c t o r  
F o u r r a g e r e ,  Le Guich  S t a t i o n  ( R a b a t ) ,  I N R A .  A comple t e  s e e d  
i n v e n t o r y  r e s u l t i n g  from t h e  Graves/Rumbaugh t r i p  and  t h e  1985 
t r i p  by Mr. Graves  were d o n a t e d  t o  I N R A .  

R e s u l t s  o f  P r o j e c t  E f fo r t s  

Seed f rom t h e  Graves/Rumbaugh c o l l e c t i o n  made i n  1983  and  
t h e  Graves  c o l l e c t i o n  made i n  1985 were p l a n t e d  f o r  
m u l t i p l i c a t i o n  a t  t h e  PMC i n  December 1985.  There  were 6 9  
a c c e s s i o n s  o f  n a t i v e  g r a s s e s  r e p r e s e n t i n g  15  g e n e r a ,  i n c l u d i n g  
D a c t y l i s  l o m e r a t a  ( 2 9  a c c e s s i o n s )  and  O r y z o p s i s  m i l i a c e a  ( 1 4  
a c c e s s i o n s  ' h p y r o n  f e s t u c o i d e s  was a n o t h e r  s p e c i e s  t h a t  
a p p e a r e d  t o  have a  g r e a t  d e a l  o f  p o t e n t i a l .  U n f o r t u n a t e l y ,  s e e d  
o f  t h i s  s p e c i e s  was n o t  mature  a t  t h e  time c o l l e c t i o n s  were made 
s o  l i t t l e  i f  any  v i a b l e  s e e d  o f  t h i s  p r o m i s i n g  d r o u g h t  and  
g r a z i n g  t o l e r a n t  s p e c i e s  was c o l l e c t e d .  T e c h n i c i a n s  r e t u r n e d  t o  
l o c a t i o n s  where t h i s  s p e c i e s  was n o t e d  o n l y  t o  f i n d  t h a t  t h e  s e e d  
had r i p e n e d  and  f a l l e n  t o  t h e  ground.  

There  were 353 a c c e s s i o n s  of leguminous f o r b s  r e p r e s e n t i n g  
21 g e n e r a  p l a n t e d  a t  t h e  PMC. T h i s  t o t a l  i n c l u d e d  ~ e d i c a  o  

- 

l a c i n i a t a  ( 3 5  a c c e s s i o n s ) ,  M .  t r u n c a t u l a  ( 2 4  a c c e s s i o n s  *- 
a c u l e a t a  ( 2 4  a c c e s s i o n s ) ,  ~ T l i t t o r a l i s  ( 1 7  a c c e s s i o n s ) ,  
minima (16 a c c e s s i o n s ) ,  ~ . r i g i d u l a  (15 a c c e s s i o n s )  and  M. 

olymorpha (15  a c c e s s i o n q .  Also i n c l u d e d  were e x p e r i m e n t a l  
i l a n t  m a t e r i a l s  f rom A u s t r a l i a  and  T u n i s i a .  The PMC s t a f f  a l s o  
e s t a b l i s h e d  a  v a r i e t y  t r i a l  f o r  a n n u a l  s p e c i e s  a n d  v a r i e t i e s  o f  
t h e  genus  Medicago u s e d  i n  t h e  GOM Ley Farming Program i n  a n  
e f f o r t  t o  s u p p o r t  t h a t  program. A t o t a l  o f  422 a c c e s s i o n s ,  
r e p r e s e n t i n g  36 g e n e r a  were p l a n t e d  i n  552 p l o t s  and  d e t a i l e d  
o b s e r v a t i o n s  o f  t h e  g e r m i n a t i o n  and  growth  were r e c o r d e d .  

The n a t i v e  s p e c i e s  e v a l u a t i o n  and  development  program h a s  
o n l y  j u s t  begun. L imi t ed  i n i t i a l  c o l l e c t i o n s  have been made, 



g e o g r a p h i c  a r e a s  f o r  a d d i t i o n a l  c o l l e c t i o n s  have been i d e n t i f i e d ,  
and  m u l t i p l i c a t i o n  o f  s e e d  h a s  been i n i t i a t e d .  P r e l i m i n a r y  
r e s u l t s  i n d i c a t e  t h a t  t h e  a c c e s s i o n  o f  Medicago l a c i n i a t a  f rom 
t h e  A i t  Rbaa G r a z i n g  P e r i m e t e r  o u t p r o d u c e s  a l l  o t h e r  a n n u a l  
medics  e v a l u a t e d ,  i n c l u d i n g  improved v a r i e t i e s  f rom o u t s i d e  
Morocco. T h i s  g i v e s  c r e d e n c e  t o  t h e  h y p o t h e s i s  t h a t  n a t i v e  
s p e c i e s  have a  g r e a t  d e a l  o f  p o t e n t i a l  f o r  m e e t i n g  t h e  n e e d s  o f  
Morocco and  o t h e r  c o u n t r i e s  i n  t h e  r e g i o n  a s  well a s  t h e  wor ld .  
T e c h n i c i a n s  a t  t h e  Beni  M e l l a l  SE O f f i c e  have comple ted  t h e  f i r s t  
phase  l e a d i n g  toward f i e l d  s c a l e  u t i l i z a t i o n  o f  t h i s  a c c e s s i o n ,  
f rom c o l l e c t i o n  t h r o u g h  m u l t i p l i c a t i o n  a t  t h e  PMC t o  t e s t i n g  i n  
t h e  f i e l d .  T h i s  a c c e s s i o n  is  now ready  t o  be produced  on a  
l a r g e r  s c a l e  a t  t h e  PMC f o r  u s e  i n  l a r g e  d e m o n s t r a t i o n  p l a n t i n g s .  

I n  t h e  coming y e a r s ,  more n a t i v e  p l a n t  s e e d  a c c e s s i o n s  w i l l  
be e v a l u a t e d .  P r e c i s e  r e c o r d k e e p i n g  and  mean ing fu l  d a t a  a n a l y s i s  
w i l l  be e s s e n t i a l .  I d e a l l y ,  one p e r s o n  s h o u l d  be g i v e n  t h e  
r e s p o n s i b i l i t y  f o r  c o n t i n u i n g  and  d e v e l o p i n g  t h i s  program; f rom 
f i e l d  c o l l e c t i o n  t o  c o o r d i n a t i o n  o f  t h e  r e c o r d k e e p i n g ,  p r o c e s s i n g  
and  s t o r a g e  o f  p l a n t  m a t e r i a l s  t o  e v a l u a t i o n  of  a c c e s s i o n s  a t  t h e  
PMC and  f i e l d  l o c a t i o n s .  I n  o r d e r  f o r  someone t o  c a r r y  o u t  t h e s e  
program r e s p o n s i b i l i t i e s  i t  i s  e s s e n t i a l  t h a t  a n  a d e q u a t e  budge t  
e x i s t  f o r  t r a n s p o r t a t i o n ,  p e r  diem,  equ ipmen t  and  n e c e s s a r y  
s u p p l i e s  f o r  c o l l e c t i n g .  T e s t i n g  s h o u l d  c o n t i n u e  f o l l o w i n g  t h e  
e s t a b l i s h e d  program f o r  a d a p t a b i l i t y  t r i a l s .  The key t o  s u c c e s s  
o f  a  program s u c h  a s  t h i s  i s  t i m i n g .  A l l  a s p e c t s  o f  c o l l e c t i n g ,  
p l a n t i n g  and  e v a l u a t i o n  r e q u i r e  t h a t  e a c h  be pe r fo rmed  a c c o r d i n g  
t o  a  well p l a n n e d  s c h e d u l e .  S u c c e s s  w i l l  o n l y  be a c h i e v e d  i f  
t h e r e  i s  good c o o r d i n a t i o n  between t h e  PMC and  f i e l d  o f f i c e s .  I t  
i s  e s s e n t i a l  t h a t  work be c a r r i e d  o u t  i n  a r e a s  where 
v e r n a l i z a t i o n  o f  c o o l - s e a s o n  s p e c i e s  w i l l  o c c u r  ( i n  a d d i t i o n  t o  
work a t  t h e  PMC) i n  o r d e r  t o  e v a l u a t e  many o f  t h e  h i g h  p o t e n t i a l  
s p e c i e s  f rom t h e  c o l d e r  c l i m a t i c  r e g i o n s  o f  t h e  c o u n t r y .  

CONCLUSIONS A N D  RECOMMENDATIONS 

U l t i m a t e  G o a l s  f o r  t h e  PMC 

The o r i g i n a l  g o a l s  s e t  f o r  t h e  PMC p r i m a r i l y  emphas ized  t h e  
u s e  o f  c o o l - s e a s o n  f o r a g e  g r a s s e s .  A f t e r  t h e  mid-pro j e c t  
e v a l u a t i o n ,  m o d i f i c a t i o n s  were made t o  t h e s e  g o a l s .  Once i t  was 
v e r i f i e d  t h a t  c o o l - s e a s o n  g r a s s e s  would n o t  v e r n a l i z e  and  p roduce  
s e e d  e c o n o m i c a l l y  a t  t h e  Khemis M1touh l o c a t i o n ,  s e e d  p r o d u c t i o n  
was d i r e c t e d  toward legume s p e c i e s .  

I t  i s  recommended t h a t  t h e  o r i g i n a l  g o a l s ,  however,  s t i l l  be 
a p p l i e d  t o  legume s e e d  p r o d u c t i o n  a c t i v i t i e s .  These g o a l s  a r e :  

- P r o d u c t i o n  o f  f o u n d a t i o n  ( b a s i c )  s e e d .  

- Development o f  s e e d  c e r t i f i c a t i o n  s t a n d a r d s .  

- Promot ion  o f  a n  e x t e n s i o n  program f o r  s e e d  p r o d u c t i o n .  



Four a d d i t i o n a l  recommendat ions  a r e  o f f e r e d  t h a t  would 
s t r e n g t h e n  t h e  r o l e  of  t h e  PMC i n  Morocco. These  a r e :  

- Cont inue  t h e  program f o r  r e s e a r c h  and  deve lopment  o f  
n a t i v e  p l a n t  s p e c i e s  f o r  f o r a g e  and  c o n s e r v a t i o n  u s e .  

- O b t a i n  f i n a n c i a l  autonomy i n  o r d e r  t o  a l l o w  t h e  
f l e x i b i l i t y  r e q u i r e d  f o r  t h e  PMC t o  f u n c t i o n  i n  t h e  r o l e  
t h a t  h a s  been i d e n t i f i e d .  

- Use t h e  PMC f a c i l i t i e s  t o  g e n e r a t e  r e v e n u e  by p r o d u c i n g  
h i g h  q u a l i t y  s e e d  o f  agronomic  c r o p s  f o r  which s e e d  i s  i n  
s h o r t  s u p p l y .  

- I n t e g r a t e  t h e  PMC s e e d  l a b o r a t o r y  w i t h  t h e  DPVCTRF. 

- Develop a  l a b o r a t o r y  f o r  inoculum p r o d u c t i o n  t h a t  w i l l  
complement t h e  program o f  r e s e a r c h  and  deve lopment  o f  
n a t i v e  legume s p e c i e s .  

L e s s o n s  Learned 

P o t e n t i a l  problem a r e a s  i n  s e e d  p r o d u c t i o n  were a d e q u a t e l y  
documented d u r i n g  i n i t i a l  s t u d i e s ,  y e t  d e c i s i o n  makers  a t  t h e  
e a r l y  s t a g e s  o f  t h e  P r o j e c t  were e i t h e r  unconv inced  o r  
i n a d e q u a t e l y  i n fo rmed  o f  t h e s e  i s s u e s .  The o n l y  i r r i g a t e d  f a rm 
s i t e  a v a i l a b l e  was i n  a  c l i m a t i c  zone  i n a p p r o p r i a t e  f o r  a c h i e v i n g  
t h e  o b j e c t i v e  o f  c o o l - s e a s o n  g r a s s  s e e d  p r o d u c t i o n .  The a b s e n c e  
o f  a n  o p e r a t i n g  b u d g e t  which was a d e q u a t e  i n  t e r m s  o f  amount and  
f l e x i b i l i t y  h a s  been a  c h r o n i c  problem a t  t h e  PMC. The b u d g e t i n g  
p r o c e d u r e s  a p p l i e d  t o  normal  government  o p e r a t i o n s  h a s  n o t  p roved  
e f f e c t i v e  f o r  o p e r a t i o n  o f  a  f a c i l i t y  ( s u c h  as  t h e  PMC) t h a t  i s  
i n v o l v e d  i n  f a r m i n g .  

Moroccan r a n g e l a n d s  s t i l l  r e q u i r e  s e e d  o f  r a n g e  f o r a g e  
s p e c i e s  and  t h e  q u a n t i t i e s  r e q u e s t e d  i n c r e a s e  y e a r l y .  I t  r e m a i n s  
t h e  r e s p o n s i b i l i t y  o f  DE t o  f u l f i l l  t h i s  s e e d  p r o d u c t i o n  need .  
No o t h e r  MARA D i v i s i o n  i s  p r o j e c t e d  t o  u n d e r t a k e  s e e d  p r o d u c t i o n  
o f  t h e s e  r a n g e  f o r a g e  s p e c i e s .  If DE c o n t i n u e s  t o  r e q u i r e  
d o m e s t i c  p r o d u c t i o n  o f  r a n g e  f o r a g e  s p e c i e s ,  and  i f  t h e y  c o n t i n u e  
t o  emphas i ze  c o o l - s e a s o n  g r a s s e s ,  t h e n  a n o t h e r  s u i t a b l e  l o c a t i o n  
f o r  s e e d  p r o d u c t i o n  must  be a  p r i o r i t y .  A t  least  two l o c a t i o n s  
a r e  n e c e s s a r y  t o  p r o v i d e  t h e  r a n g e  o f  e n v i r o n m e n t a l  c o n d i t i o n s  
n e c e s s a r y  t o  a c h i e v e  t h e  s e e d  p r o d u c t i o n  p o t e n t i a l  f o r  most  r a n g e  
s p e c i e s .  The Khemis MI t o u h  l o c a t i o n  c o u l d  remain  t h e  c e n t e r  f o r  
c o o r d i n a t i o n ,  p r o c e s s i n g ,  s t o r a g e ,  some t e s t i n g  and  q u a l i t y  
c o n t r o l  f o r  c o o l - s e a s o n  s p e c i e s .  

The P r o j e c t  I d e n t i f i c a t i o n  Document (PID)  f i r s t  s u g g e s t e d  
t h a t  a  s e e d  m u l t i p l i c a t i o n  c e n t e r  be deve loped  i n  two p h a s e s  o v e r  
a  10  y e a r  p e r i o d .  Phase  11, a c c o r d i n g  t o  t h e  p l a n ,  h a s  been  
s u c c e s s f u l l y  comple t ed .  



CHAPTER EIGHT: PHYSICAL RESOURCE DEVELOPMENT 



INTRODUCTION 

To f a c i l i t a t e  p r o j e c t  i m p l e m e n t a t i o n  w h i l e  m a i n t a i n i n g  t h e  
g o a l  o f  d e v e l o p i n g  c a p a b i l i t y  w i t h i n  DE o f  managing v a s t  
r a n g e l a n d  f o r a g e  a n d  l i v e s t o c k  r e s o u r c e s ,  s u b s t a n t i a l  q u a n t i t i e s  
of c a p i t a l  equipment  and  e x p e n d a b l e  s u p p l i e s  were p u r c h a s e d .  I n  
a d d i t i o n ,  b a s i c  i n f o r m a t i o n a l  r e s o u r c e s  s u c h  a s  l i b r a r i e s  and  
b a s e  l i n e  d a t a ,  which h e l p  a d m i n i s t r a t o r s  a n d  t e c h n i c i a n s  
i d e n t i f y  p rob lems ,  were deve loped .  The P r o j e c t  a l s o  u n d e r t o o k  a  
number o f  small c o n s t r u c t i o n  p r o j e c t s  i n  o r d e r  t o  overcome 
o b s t a c l e s  which b locked  t h e  r e a l i z a t i o n  of P r o j e c t  o b j e c t i v e s .  
The g o a l s ,  i n  t h e  a r e a  of p h y s i c a l  r e s o u r c e  deve lopmen t ,  was t o  
p r o v i d e  equipment  and  f a c i l i t i e s  which would make r ange  
management i n t e r v e n t i o n s  p o s s i b l e  i n  Morocco a n d  t o  t r a i n  
i n d i v i d u a l s  i n  t h e  p r o p e r  u s e  o f  t h e s e  m a t e r i a l s .  Some s p e c i f i c  
o b j e c t i v e s  were : 

- t h e  o u t f i t t i n g  o f  t h e  P l a n t  M a t e r i a l s  C e n t e r  (PMC) f o r  
t h e  t a s k  of p r o d u c t i o n  and  p r o c e s s i n g  o f  s e e d  f rom p l a n t  
s p e c i e s  u s e f u l  i n  t h e  r ange  env i ronmen t .  

- t h e  p u r c h a s e  of mic rocompute r s  t o  f a c i l i t a t e  a n a l y s i s  and  
r e p o r t i n g  by DE/SP p e r s o n n e l .  

- t h e  p u r c h a s e  o f  v e h i c l e s ,  t o o l s ,  a n d  o f f i c e  equ ipmen t  f o r  
f i e l d  o f f i c e s  i n  o r d e r  t o  c a r r y  on t h e  p l a n n e d  program o f  
r e s e a r c h ,  e x t e n s i o n  and  deve lopment  a t  s e l e c t e d  l o c a t i o n s .  

S t a f f  began d e v e l o p i n g  i n - c o u n t r y  r e s o u r c e s  a t  t h e  o u t s e t  o f  
t h e  P r o j e c t ,  i n c l u d i n g :  a Rangeland and  P a s t o r a l  S o c i o l o g i c a l  
L i b r a r y ,  a 4- language  Lexicon  f o r  t e c h n i c i a n s  work ing  i n  
r a n g e l a n d  deve lopmen t ,  and  P l a n t  S p e c i e s  H e r b a r i a  f o r  f i e l d  
worke r s .  O r i g i n a l  s t a f f  members h e l p e d  d e v e l o p  t h e  Moyen Atlas 
s o c i o l o g i c a l  s u r v e y  and  saw t h e  need t o  c o l l e c t  b a s e l i n e  marke t  
p r i c e s  f rom l o c a l  s o u k s .  Dur ing  t h e  f i n a l  y e a r  o f  t h e  P r o j e c t ,  
t h e  a r r i v a l  o f  f o u r  mic rocompute r s  and  t h e  emphas i s  on s e e d  
c o l l e c t i o n  and  m u l t i p l i c a t i o n  of n a t i v e  s p e c i e s  f a c i l i t a t e d  t h e  
c r e a t i o n  of a c o m p u t e r i z e d  d a t a b a s e  o f  n a t i v e  p l a n t  s p e c i e s  s e e d  
r e s o u r c e s  w i t h i n  Morocco. O the r  d a t a b a s e s  a n d  d a t a b a s e  
management programs f o l l o w e d  t h i s  e f f o r t ,  l e a v i n g  beh ind  a 
s i z a b l e  l i b r a r y  o f  5 1 / 4  i n c h  d i s k e t t e s  f o r  f u t u r e  u se  by DE and  
o t h e r  i n t e r e s t e d  a g e n c i e s .  

PROJECT COMMODITIES 

Purchased  Commodities 

Pu rchased  commodi t ies  were grouped  i n t o  s i x  g e n e r a l  
c a t e g o r i e s :  

- machinery  and  t o o l s .  

- o f f i c e  equ ipmen t  ( t y p e w r i t e r s ,  d e s k s ,  f u r n i t u r e ) .  



- f i e l d  mater ia ls  ( seed ,  f e r t i l i z e r ,  animal heal th 
products,  feed supplements, e t c .  ) . 

- vehic les .  

- books f o r  the p ro jec t  l i b r a r y .  

- computer r e la ted  mater ial  (hardware, software,  and 
consumables) . 

PLANT MATERIALS CENTER 

The following cont r ibut ions  were made by the Pro,ject i n  
order t o  produce a n  operat ing center  f o r  the- production and 
d i s t r i b u t i o n  of range p lan t  mater ia ls :  

I .  Utah S t a t e  University 
A .  Purchases i n  USA 

Cost i n  d o l l a r s  

Combine, Massey Ferg 43,113.00 
Rigid gra in  t a b l e ,  Massey Ferg 5,855.00 
Windrow pickup 82 Melroe 2,410.00 
Swather 18 FT Massey Ferg 6,221 .OO 
Precis ion Planter  Nibex 3,969.00 
Tractor  Frame f o r  P lanter  Nibex 5,048.00 
Stubble D r i l l  Nye 5,199.00 
2 - Bel t  Threshers,  36 I n  8,450.00 
P l o t  P lanter  Nibex 1,079.00 
P l o t  Sprayer Mater 2,317.00 
P l o t  Head Thresher 1,474.00 
M2B Seed Cleaner 2,015.00 
2 - "Bag  closer^^^ Sewing Machines 1,600.00 
Platform Scale 100 l b .  491 .OO 
Laboratory Equipment 
a .  Debearder Mat-OSU 2,310.00 
b .  Germinator 723.00 
c .  Seed Blower 1,056.00 
d. 2 - "Office Testerst1 Seed Cleaners 1,504.00 
e .  Seed Counter (Count-A-Pak) 2,223.00 
f .  Mojsture Tester  ( S t e i n l i t e )  1,294.00 
g. Stereo Microscope 518.00 
f .  Platform Scale 5 l b .  455.00 
h. Gram Scale (Seedburo) 112.00 
i. Refr igera tor  ( G E )  565.00 
j. Freezer (Westinghouse) 418.00 
k. Seed Screens (40)  384.00 
1. Pur i ty  Work Board 125.00 
m .  7 - Aluminum Scoops 62.00 

Office Equipment 
a .  Typewriter E l e c t r i c  ( O l i v e t t i )  1,148.00 
b .  Copier (Xerox 3103) 3,197.00 
c .  Calculator (Texas Instruments) 130.00 
d .  Camera (Canon AF-1) w /  3 lenses and case 779.00 



17. Shop Equipment 
a .  Welder w/accessory k i t  (Dayton) 2,318.00 
b .  Tool K i t  (Craftsman) 1,750.00 
c .  112 inch w /  d r i l l  s e t  245.00 

18. Seed Cleaning Equipment 
a .  Design 5,000.00 
b. Processing Equipment, 16 pieces 85,520.00 
c .  System f o r  Dus t  C o n t r o l  and Seed Flow 29,190.00 
d. Manufacture and Assemble System 10,000.00 
e .  Star t -up Training Course, 

TDY Assistance 7,250.00 

T o b l  ( e x c l u d i n ~  shipping) 247,517.00 

Shipping and Handling ( 8  405) 99,007.00 

B. Purchases i n  country,  January 1983 t o  March 1985 

Farm equipmentlparts 
Tractor p a r t s  
Shop supp l i e s / t oo l s  
Farm/nursery supp l i es  
Chemicals 
Bags 
Office equipment/supplies 
I r r i g a t i o n  pipe 

Grand Total o f  Project  Expenditures f o r  PMC $383,624.00 

11. Direction de l lElevage Cost i n  dirhams 

A.  Buildings and Fences 
I .  4 Houses and Power s u p p l y  1,419,745.00 
2. Off ices ,  c leaning p l an t ,  equip shop  1,089,125.00 
3. Fencing, roads 196,570.00 

B. Water and I r r i g a t i o n  development 
1.  Domestic well and pump 217,731 . I 0  
2. Portable  pump 110,010.00 
3. Dr i l l i ng  well f o r  sp r i nk l e r  i r r i g a t i o n  339,000.00 

C. Shrub Nursery I r r i g a t i o n  
1 .  Reservoir 
2. Sprinkler  system and pump 

D.  Farm Equipment 
1.  4 - Tractors  225,500.00 
2. Moldboard plow 30,500.00 
3. Disc plow 20,500.00 
4 .  Cover crop 8,000.00 
5. F e r t i l i z e r  spreader (Centr i fuge)  3,750.00 
6. F e r t i l i z e r  spreader ( 5  meters) 16,600.00 
7. Hay baler  44,000.00 
8. Hay rake 7,540-00 



2 - C u l t i v a t o r s  
S i c k l e - b a r  Mower 
F l a i l  Mower 
2 - R o l l e r s  
S p r a y e r  ( 6 0 0  l i t r e s )  
S p i k e - t o o t h  Harrow 
Blade  
Furrow maker 
R o t o t i l l e r  
R o t a v a t o r  
2 - T r a i l e r s  
2 - C i s t e r n s  
C h i s e l  
Fork L i f t  

E.  V e h i c l e s  
1 .  Truck  
2 .  3 - R-4's  

F. Shop Equipment  and  T o o l s  

G .  O p e r a t i n g  S u p p l i e s  and  M a t e r i a l s  
1 .  Machinery r e p a i r s  and  s p a r e  p a r t s  
2 .  M a t e r i a l s  f o r  f a rm f a b r i c a t i o n  
3. F e r t i l i z e r s  and  Chemica ls  
4.  D i e s e l / G a s o l i n e  
5. Labor 
6.  F e e s  f o r  I r r i g a t i o n  Water 
7. O f f i c e  Equipment a n d  S u p p l i e s  

TOTAL 



INFORMATIONAL RESOURCES 

A s  p e r t i n e n t  i n f o r m a t i o n  i s  o f t e n  n o n e x i s t e n t  o r  
i n a c c e s s i b l e  i n  d e v e l o p i n g  c o u n t r i e s ,  t h e  Range Management 
Improvement P r o j e c t  h a s  a t t e m p t e d  t o  g a t h e r  a s  much u s e f u l  
i n f o r m a t i o n  on t h e  deve lopment  o f  r a n g e  management p rograms  a s  
p o s s i b l e .  The f o l l o w i n g  a r e  t h e  major  i n f o r m a t i o n  r e s o u r c e s  
c r e a t e d  i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e .  

L i b r a r y  Development 

Throughou t  t h e  l i f e  o f  t h e  P r o j e c t ,  documents  on r a n g e  
management and  p a s t o r a l  p r o d u c t i o n  s y s t e m s  were a c q u i r e d  f rom 
Moroccan a n d  US s o u r c e s .  Each o f f i c e  assumed t h e  r e s p o n s i b i l i t y  
f o r  o r g a n i z i n g  i t s  own l i b r a r y .  A l a r g e  P r o j e c t  l i b r a r y  i n  
Meknes was o r g a n i z e d  by a  t r a i n e d  l i b r a r i a n  d u r i n g  t h e  i n i t i a l  
two y e a r s  o f  t h e  P r o j e c t .  Moroccan t e c h n i c i a n s  i n  Meknes have  
c o n t i n u e d  t o  m a i n t a i n  t h i s  c o l l e c t i o n ,  c a t a l o g i n g  a l l  f u r t h e r  
a c q u i s i t i o n s .  

To make t h i s  d o c u m e n t a t i o n  more a c c e s s i b l e  t o  DE/SP 
p e r s o n n e l ,  a  computer  program was w r i t t e n  t o  c a t a l o g u e  a n d  
r e t r i e v e  t i t l e s .  T h i s  b i b l i o g r a p h y  program ("BIBLIOIt) a l l o w s  
a c c e s s  t o  a  d a t a  b a s e  c o n t a i n i n g  s p e c i f i c  i n f o r m a t i o n  ( i . e . ,  
c i t a t i o n  d a t a ,  keywords ,  l o c a t i o n ,  e t c .  ) on a l l  documents  
m a i n t a i n e d  i n  Raba t  o r  a t  P r o j e c t  s i t e s .  T h i s  d a t a  i s  b e i n g  
d e v e l o p e d  a n d  c a t a l o g u e d  by DE s t a f f  on a  c o n t i n u i n g  b a s i s .  The 
DE t e c h n i c i a n s  have a d a p t e d  B I B L I O  t o  c a t a l o g u e  a l l  o f  t h e i r  
r e f e r e n c e s  a n d  documents ,  a s  well. 

P a s t o r a l  Lex icon  

E x t e n s i o n  a c t i v i t i e s  a r e  most  e f f e c t i v e  when e x t e n s i o n  
a g e n t s  c a n  s p e a k  w i t h  p e o p l e  a n d  e x p l a i n  new methods i n  terms 
which a r e  e a s i l y  u n d e r s t o o d  by t h e  a u d i e n c e s  i n v o l v e d .  I n  
Morocco a  d i a l e c t  i s  spoken  which  i s  q u i t e  d i f f e r e n t  f rom Modern 
S t a n d a r d  A r a b i c .  T h e r e  a r e  a l s o  l a r g e  d i a l e c t i c a l  d i f f e r e n c e s  
w i t h i n  t h e  c o u n t r y ,  a s  well a s  many a r e a s  where B e r b e r  i s  more 
common t h a n  A r a b i c .  For t h i s  r e a s o n ,  p r o j e c t  p e r s o n n e l  d e c i d e d  
t o  c r e a t e  a  P a s t o r a l  Lex icon .  Loca l  terms were c o l l e c t e d  by t h e  
DE/SP S o c i o l o g i c a l  C o u n t e r p a r t s  a n d  Peace  Corps  V o l u n t e e r s  
t h r o u g h o u t  t h e  l i f e  o f  t h e  P r o j e c t ,  s e n t  t o  t h e  main o f f i c e  a n d  
o r g a n i z e d  on i n d e x  c a r d s .  I n  t h e  f a l l  o f  1985, a  f o r m a t  was 
d e v e l o p e d  u s i n g  t h e  new mic rocompu te r s  a n d  s o f t w a r e  which  
p e r m i t t e d  p r i n t i n g  a n d  d i s t r i b u t i o n  o f  t h e  Lex icon  t o  a l l  P r o j e c t  
s i t e s .  

The Lex icon  microcomputer  " c a r d  f i l e 1 '  l i s t s  a l l  c o l l e c t e d  
terms i n  F r e n c h ,  E n g l i s h ,  A r a b i c  a n d  (when a p p l i c a b l e )  B e r b e r .  
Words c a n  be r e t r i e v e d  by e n t e r i n g  t h e  word i t s e l f  i n  any  of t h e  
l a n g u a g e s  by t h e  s u b j e c t  o r  by t h e  r e g i o n  o f  u s e  ( p r o v i d e d  o n e ' s  
t r a n s l i t e r a t i o n  ma tches  t h e  one  e n t e r e d ) .  Lists o f  words  can  be 
s o r t e d  a l p h a b e t i c a l l y  i n  e i t h e r  F r e n c h  o r  E n g l i s h .  P r i n t o u t s  o f  
t h e  Lex icon  were p r o v i d e d  t o  a l l  P r o j e c t  o f f i c e s ,  a n d  t h e  
d i s k e t t e  i s  a v a i l a b l e  t h r o u g h  t h e  DE Microcomputer  Room f o r  
f u t u r e  u s e ,  c o p y i n g ,  a n d  r e v i s i o n .  



Souk O b s e r v a t i o n s  

Programs o f  r a n g e  management, a s  i s  t h e  c a s e  w i t h  a l l  
deve lopmen t  p rog rams ,  must c o n s i d e r  t h e  l o c a l  economic  
e n v i r o n m e n t .  I n  Morocco, major  marke t  i n t e r a c t i o n s  t a k e  p l a c e  a t  
t h e  l o c a l  weekly  marke t  ( s o u k ) .  The Souk S t u d y ,  pe r fo rmed  a t  
e a c h  P r o j e c t  s i t e ,  e n a b l e d  e v a l u a t i o n  o f  t h e  m a r k e t  t r e n d s  o f  
p r o d u c t i o n  i n p u t s  a n d  o u t p u t s  f rom t h e  a g r o - p a s t o r a l  p r o d u c t i o n  
s y s  tern. 

The s t u d y  c o n s i s t e d  o f  weekly  v i s i t s  t o  major  s o u k s  i n  e a c h  
s t u d y  a r e a .  Data  were r e c o r d e d  on s t a n d a r d  f o r m s  a n d  
p e r i o d i c a l l y  summarized a n d  r e p o r t e d .  These  d a t a  were e n t e r e d  
o n t o  the-  computer  u s i n g  t h e  LOTUS 1-2-3 program.  The d i s k e t t e s  
a r e  a v a i l a b l e  t h r o u g h  t h e  DE Microcomputer  Room. 

Socio-economic A n a l y s i s  o f  t h e  A i t  A r f a  du Guigou 

I n  1982 ,  t h e  Middle  A t l a s  P r o j e c t  c o n d u c t e d  a  s u r v e y  o f  a l l  
p r o d u c e r s  i n  t h e  r e g i o n .  A s  o f  1984 ,  t h e  c o l l e c t e d  d a t a  had 
r e c e i v e d  o n l y  a  c u r s o r y  a n a l y s i s .  T h i s  was p r i m a r i l y  due  t o  t h e  
l a c k  o f  a  well d e f i n e d  s y s t e m  o f  a n a l y s i s  a n d  t h e  a b s e n c e  o f  a  
computer  w i t h  which  t o  c o n d u c t  t h e  a n a l y s i s .  I n  1984 ,  t h e  s t a f f  
o f  t h e  RMIP a n d  t h e  l o c a l  s t a f f  o f  t h e  S e r v i c e  d e s  P a r c o u r s  
d e c i d e d  t o  a n a l y z e  t h i s  d a t a  f o r  t h e i r  own u s e .  I t  was d e c i d e d  
t h a t  a  s u r v e y  o f  a  s m a l l e r  number o f  p r o d u c e r s  was n e c e s s a r y  t o  
c o r r o b o r a t e  a n d  u p d a t e  t h e  d a t a  f rom t h e  p r e v i o u s  s u r v e y .  

A n a l y s i s  was c o n d u c t e d  a t  t h e  l e v e l  o f  t h e  f o u r  t r i b a l  
f r a c t i o n s .  I t  i d e n t i f i e d  d i f f e r e n c e s  between major  p o p u l a t i o n  
g r o u p s .  The s t u d y  c o n c l u d e d  t h a t  t h e  l e v e l  o f  e f f i c i e n c y  o f  
s m a l l  p r o d u c e r s  c o u l d  be improved by b e t t e r  i n t e g r a t i n g  c r o p  
p r o d u c t i o n  t o  meet t h e  n u t r i t i o n a l  n e e d s  o f  l o c a l  l i v e s t o c k .  
F u r t h e r ,  t h e  r e s u l t s  i n d i c a t e d  t h a t  improvements  i n  h e r d  
management s t r a t e g i e s  c o u l d  be made. 

The raw d a t a  f rom b o t h  s u r v e y s  were coded  a n d  e n t e r e d  o n t o  
m a g n e t i c  t a p e .  The copy  b e l o n g i n g  t o  DE is  s t o r e d  i n  a n  a i r -  
c o n d i t i o n e d  s t o r a g e  f a c i l i t y  a t  t h e  I n s t i t u t  N a t i o n a l  de  l a  
S t a t i s t i q u e  e t  d e  l t E c o n o m i e  App l ique  (INSEA). T h i s  t a p e  i s  
a v a i l a b l e  f o r  f u r t h e r  a n a l y s i s  o r  r e f e r e n c e .  ( A  d e t a i l e d  r e p o r t  
o f  t h i s  s u r v e y  i s  a v a i l a b l e  unde r  s e p a r a t e  c o v e r .  See  l i s t  o f  
P r o j e c t  documen t s . )  

P r o j e c t  S o f t w a r e  L i b r a r y  

A l l  p rograms  a n d  d a t a  b a s e s  d e v e l o p e d  unde r  t h e  program a r e  
a v a i l a b l e  a t  DE Raba t .  They a r e  a c c e s s i b l e  by IBM-PC 
compatible/MS-DOS s y s t e m s .  C o p i e s  c a n  be o b t a i n e d  by s e n d i n g  a  
b l a n k  d i s k e t t e  t o  t h e  t l C e l l u l e  I n f o r m a t i q u e t t ,  DE, M A R A ,  Raba t  
( t e l .  640-22) .  

Range L i v e s t o c k / C r o p  P r o d u c t i o n  Sys tem Model: F i l e  name--PROMO. 
( 1 9 8 6 ) ,  1  d i s k e t t e .  T h i s  program u s e s  LOTUS 1-2-3 t o  
p r o v i d e  a n  e a s i l y  u n d e r s t o o d  a n d  a p p l i e d  p r o d u c t i o n  s y s t e m  
model t h a t  c a n  be u s e d  a t  t h e  i n d i v i d u a l  and  g roup  p r o d u c e r  
l e v e l s .  The model c a n  be u sed  t o  a n a l y z e  p r o d u c t i o n  s y s t e m s  
a n d  e n a b l e  t h e  u s e r  t o  i d e n t i f y  p r o d u c t i o n  prob lems  a n d  



o p p o r t u n i t i e s  a t  t h e  i n d i v i d u a l ,  l o c a l ,  r e g i o n a l  o r  n a t i o n a l  
l e v e l s .  I t  a l s o  c a n  be u s e d  a s  a  t o o l  t o  a i d  d e c i s i o n  
makers  i n  program e v a l u a t i o n  a n d  f i n a n c i a l  r e s o u r c e  
a l l o c a t i o n  by e n a b l i n g  them t o  i d e n t i f y  t h e  most  b e n e f i c i a l  
p rograms .  

M a t e r i a l  I n v e n t o r y  Program: F i l e  name--1NV. ( 1  9 8 6 ) ,  1  d i s k e t t e .  
T h i s  program was w r i t t e n  u s i n g  Dbase I1 t o  p r o v i d e  menu 
d r i v e n  a c c e s s  t o  s t a n d a r d  MARA m a t e r i a l  i n v e n t o r i e s .  The 
program a l l o w s  a  u s e r  t o  b u i l d ,  r e t r i e v e ,  e d i t  a n d  p r i n t  
names o f  i n v e n t o r i e d  items, a n d  p r i n t  a  c o m p l e t e d  MARA 
i n v e n t o r y  form.  

L i b r a r y  Program: F i l e  name--BIBLIO. ( 1 9 8 6 ) ,  1  d i s k e t t e .  T h i s  
program was w r i t t e n  u s i n g  Dbase I1 t o  p r o v i d e  a c c e s s  t o  a l l  
b i b l i o g r a p h i c  m a t e r i a l s  a t  DE a n d  P r o j e c t  s i t e s .  The 
program a l l o w s  a  u s e r  t o  a d d ,  e d i t ,  r e t r i e v e  a n d  s o r t  
b i b l i o g r a p h i c  e n t r i e s  a n d  p r i n t  l is ts  o f  a v a i l a b l e  
m a t e r i a l s .  

P a s t o r a l  Lex icon  Program: F i l e  name--LEXICON. ( 1 9 8 5 ) ,  1  d i s k e t t e .  
T h i s  program u s e s  P F S : F i l e  t o  p r o v i d e  a c c e s s  t o  A r a b i c  a n d  
B e r b e r  terms c o n c e r n i n g  r a n g e  p r o d u c t i o n .  The program 
a l l o w s  a  u s e r  t o  a d d ,  e d i t  a n d  r e t r i e v e  l e x i c a l  items, a s  
well a s  t o  p r i n t  a l p h a b e t i c a l l y  s o r t e d  l is ts .  

I n v e n t o r y  o f  P l a n t  C o l l e c t i o n s  (Moroccan I n d i g e n o u s  Fo rage  P l a n t s  
C o l l e c t i o n  P rog ram) :  F i l e  name--COLLECTIONS. ( 1 9 8 5 ) ,  1  
d i s k e t t e .  T h i s  program u s e s  P F S : F i l e  t o  p r o v i d e  i n f o r m a t i o n  
on a l l  n a t i v e  r a n g e  f o r a g e  s p e c i e s  c o l l e c t e d  u n d e r  t h e  
a u s p i c e s  of t h e  P r o j e c t  i n  J u l y  a n d  August  1985.  T h i s  f i l e  
was p r e p a r e d  a s  Annex 1  t o  t h e  TDY r e p o r t  by Mr. W a l t e r  
Graves .  The program a l l o w s  t h e  u s e r  t o  a d d ,  r e t r i e v e  a n d  
p r i n t  s o r t e d  l ists.  ( I n  F r e n c h ) .  

I n v e n t o r y  o f  t h e  Moroccan N a t i v e  Range Fo rage  S p e c i e s  C o l l e c t i o n :  
F i l e  name--MORESEED. ( 1 9 8 6 ) ,  1  d i s k e t t e .  T h i s  program u s e s  
P F S : F i l e  t o  p r o v i d e  i n f o r m a t i o n  on s e l e c t e d  n a t i v e  r a n g e  
f o r a g e  s p e c i e s  c o l l e c t e d  i n  J u l y  a n d  Augus t  1983  a n d  
m u l t i p l i e d  f o r  s e e d  p r o d u c t i o n  a t  t h e  U n i v e r s i t y  o f  
C a l i f o r n i a ,  R i v e r s i d e  by Mr. W a l t e r  G r a v e s  i n  1985. The 
o r i g i n a l  p l a n t  m a t e r i a l  was c o l l e c t e d  by Mr. Graves  a n d  Dr. 
Me1 Rumbaugh, ARS-USDA/Logan, Utah.  The program a l l o w s  t h e  
u s e r  t o  a d d ,  r e t r i e v e  a n d  p r i n t  s o r t e d  l is ts .  ( I n  E n g l i s h ) .  

H e r b a r i a  

Knowledge o f  l o c a l  v e g e t a t i o n  i n  b o t h  s c i e n t i f i c  terms a n d  
l o c a l  d i a l e c t  is  v e r y  i m p o r t a n t  t o  t h e  l a n d  manager o r  e x t e n s i o n  
a g e n t  i n  t h e  f i e l d .  C o l l e c t i o n s  o f  spec imens  o f  t h e  l o c a l  f l o r a  
were made a n d  p r e p a r e d  f o r  d i s p l a y  a n d  r e f e r e n c e  a t  e a c h  o f  t h e  
P r o j e c t  s i t e s .  S p e c i a l i s t s  a t  I N A V  Hassan I1 i n  Raba t  have  been  
a v a i l a b l e  on a  c o n t i n u i n g  b a s i s  t o  p r o v i d e  a s s i s t a n c e  i n  t h e  
c o r r e c t  i d e n t i f i c a t i o n  o f  s p e c i e s .  



Ain Beni Mathar 

The Ain Beni  Mathar  he rba r ium h a s  54 s p e c i e s  i d e n t i f i e d  w i t h  
l o c a l  A r a b i c  names. S e v e n t e e n  o f  t h e s e  s p e c i e s  have been 
p o s i t i v e l y  i d e n t i f i e d .  However, t h e  d u r a b i l i t y  o f  t h i s  
c o l l e c t i o n  i s  t h r e a t e n e d  by t h e  l a c k  o f  permanent  mount ing o f  t h e  
spec imens ,  u n c e r t a i n t y  o f  s t o r a g e  f a c i l i t i e s ,  and  l a c k  o f  
ma in t enance  a t  t h e  l o c a l  l e v e l .  

Beni  M e l l a l  

The m a j o r i t y  o f  t h e  Beni  M e l l a l  he rba r ium was c o l l e c t e d  on 
t h e  A i t  -Rbaa p e r i m e t e r  d u r i n g  t h e  f i r s t  t h r e e  y e a r s  o f  t h e  Range 
Management Improvement P r o j e c t  ( R M I P ) .  Dur ing  t h e  l a t t e r  two 
y e a r s  o f  t h e  p r o j e c t ,  p l a n t s  were c o l l e c t e d  i n  t h e  s u r r o u n d i n g  
a r e a s .  Mr. Nourddine and  Mr. D r i o u i c h  of t h e  Bureau P a s t o r a l  a r e  
p r e s e n t l y  r e s p o n s i b l e  f o r  t h e  c o l l e c t i o n ,  which is  s t o r e d  a t  t h e  
Range Management o f f i c e  i n  t h e  S e r v i c e  de  L'Elevage complex. To 
d a t e ,  t h e  he rba r ium c o n t a i n s  172  c o l l e c t e d  spec imens .  O f  t h e s e ,  
63 have been i d e n t i f i e d  w i t h  a  t o t a l  of 34 d i f f e r e n t  s p e c i e s  
r e p r e s e n t e d .  The re  a r e  109  spec imens  t h a t  have n o t  been 
i d e n t i f i e d  ( 3 0  have n o t  been mounted) .  The p l a n t s  were 
i d e n t i f i e d  by t h e  s t a f f  a t  t h e  I N A V  Hassan I1 i n  Rabat  u s i n g  
P e t i t e  F l o r e  d e s  Reg ions  A r i d e s  du  Maroc O c c i d e n t a l  by Mr. R .  
Negre a s  t h e  s o u r c e  t e x t .  

M i d e l t  and  T i m a h d i t e  

Herbar iums were p r e p a r e d  f o r  t h e  M i d e l t  and  T i m a h d i t e  a r e a s .  
A d e t a i l e d  a c c o u n t i n g  of  s p e c i e s  h a s  been comple t ed  f o r  t h e  
M i d e l t  he rba r ium w i t h  t h e  a s s i s t a n c e  o f  Dr. Omar B e r k a t  who a i d e d  
i n  t h e  c o r r e c t  i d e n t i f i c a t i o n  o f  p l a n t  s p e c i e s .  

CONSTRUCTION 

O f f i c e  C o n s t r u c t i o n :  Beni Mellal 

I n  A p r i l ,  1985  t h e  P r o j e c t  f i n a n c e d  t h e  r emode l ing  of a n  
e x i s t i n g  s t r u c t u r e  i n t o  a  permanent  o f f i c e  f a c i l i t y  a t  t h e  Beni  
M e l l a l  S e r v i c e  d e  l 1 E l e v a g e  b u i l d i n g .  Al though t h e  c o n t r a c t  
s t i p u l a t e s  t h a t  DE w i l l  p r o v i d e  o f f i c e  s p a c e  and  equ ipmen t ,  
b u d g e t a r y  c o n s t r a i n t s  f o r c e d  t h e  P r o j e c t  t o  f i n a n c e  t h e s e  i t e m s  
i n  most c a s e s .  The S e r v i c e  d e  1 ' E l e v a g e  o f f i c e s  a t  Beni  M e l l a l  
were n e v e r  a d e q u a t e  t o  s u p p o r t  t h e  P r o j e c t  s t a f f .  An a g r e e m e n t  
was s t r u c k  between t h e  SE d i r e c t o r  and  t h e  P r o j e c t  t o  c o n v e r t  a  
g a r a g e  s p a c e  i n t o  a n  o f f i c e  a n d  l a b o r a t o r y  f o r  P r o j e c t  s t a f f ,  
i n c l u d i n g  USU, Peace  Corps  and  SE p e r s o n n e l .  The c o n s t r u c t i o n  
c o s t s  were a p p r o x i m a t e l y  20 ,000  DH. The o f f i c e  was c o m p l e t e l y  
f u r n i s h e d  w i t h  o f f i c e  equ ipmen t  a n d  d r a f t i n g  s u p p l i e s  f o r  SE 
p e r s o n n e l  u s e .  



Water Hook-up: Ain Beni Mathar  

The Ain Beni  Mathar E x t e n s i o n  o f f i c e  was w i t h o u t  w a t e r  f o r  
t h e  f i r s t  f o u r  y e a r s  of  t h e  p r o j e c t .  T h i s  c r e a t e d  many p rob lems  
f o r  DE/SP t e c h n i c i a n s ,  r e s i d e n t  Peace  Corps  v o l u n t e e r s ,  v i s i t i n g  
s t a f f  and  TDY p e r s o n n e l .  The hook-up, which c o s t  US$1500, w i l l  
a l l o w  t e c h n i c i a n s  t o  l i v e  and  work c l o s e  t o  t h e  p e r i m e t e r  and  
p e r m i t  b e t t e r  u s e  of a n  e x i s t i n g  f a c i l i t y .  

On S i t e  Nurse ry :  Gouttitier 

Nurse ry  Development P l a n  

The s h o r t a g e  o f  a v a i l a b l e  s h r u b s  i s  a n  a c u t e  problem 
h i n d e r i n g  r e c l a m a t i o n  e f f o r t s ' o f  t h e  Bureau d e s  P a r c o u r s .  
N u r s e r i e s  must be d e v e l o p e d  n e a r  f u t u r e  p l a n t a t i o n  s i tes  t o  
p r o v i d e  g r e a t e r  p l a n t  a v a i l a b i l i t y ,  t o  c u t  t r a n s p o r t a t i o n  c o s t s  
a n d  t o  i n c r e a s e  s h r u b  s u r v i v a l  r a t e s .  To t h i s  e n d ,  a  deve lopment  
p l a n  h a s  been c r e a t e d  f o r  a  n u r s e r y  a t  t h e  G o u t t i t i e r  
E x p e r i m e n t a l  Farm. T h i s  Nurse ry  h a s  a  280 ,000  p l a n t  c a p a c i t y  
which w i l l  h e l p  r a n g e  r e h a b i l i t a t i o n  e f f o r t s  b u t  w i l l  s t i l l  f a l l  
s h o r t  o f  mee t ing  n e e d s .  

The c l i m a t i c  zone  i n  which t h e  P r o j e c t  P l a n t  M a t e r i a l s  
C e n t e r  i s  l o c a t e d  limits t h e  p r o d u c t i o n  o f  s e e d  f o r  many o f  t h e  
i m p o r t a n t  r a n g e l a n d  p l a n t  s p e c i e s  a d a p t e d  f o r  u s e  i n  t h e  
moun ta ins  and  b a s i n s  p l a t e a u  a r e a s  o f  t h e  i n t e r i o r  o f  Morocco 
(see PMC, v e r n a l i z a t i o n  p r o b l e m ) .  T e c h n i c i a n s  a t  t h e  Oujda 
o f f i c e  i n v e s t i g a t e d  t h e  p o s s i b i l i t y  o f  s e e d  p r o d u c t i o n  a t  t h e  
G o u t t i t i e r  E x p e r i m e n t a l  Farm. I n  a n  e f f o r t  t o  d e t e r m i n e  t h e  
b i o l o g i c a l  f e a s i b i l i t y ,  s e e d s  f rom f i f t e e n  s p e c i e s  were sewn i n  
1 0  X 1 0  meter p l o t s .  An a d d i t i o n a l  6 ha was s e e d e d  t o  a  m i x t u r e  
o f  s p e c i e s  a s  a  d e m o n s t r a t i o n  a c t i v i t y .  

These  t r i a l s  were i n s t a l l e d  on November 1 4  and  1 5 ,  1985.  
A f t e r  two weeks a n  i n t e n s e  r a i n s t o r m  o c c u r r e d ,  accompanied by 
h i g h  winds  which c a u s e d  t h e  s o i l  t o  d r y  and  c r a c k  i n  a  s h o r t  
t ime .  G r a s s  s e e d  g e r m i n a t e d  b u t  c o u l d  n o t  b r e a k  t h r o u g h  t h e  
c r u s t  formed by t h e  f a s t  d r y i n g  o f  t h e  s o i l  s u r f a c e .  The a r e a  
h a s  a  h i s t o r y  of  e x t e n s i v e  p lowing  which h a s  a d v e r s e l y  a f f e c t e d  
t h e  s o i l  s t r u c t u r e .  T h i s  i s  a  problem t h a t  must be d e a l t  w i t h  
t h r o u g h o u t  t h e  r e g i o n  a s  i t  r e p r e s e n t s  much o f  t h e  m a r g i n a l  
c r o p l a n d s  i n  t h e  a r e a .  

Cane P l a n t a t i o n  

Cane ( P h r a g m i t e s  a u s t r a l i s )  i s  a  v e r y  u s e f u l  m a t e r i a l  i n  
many c o n s t r u c t i o n  p r o j e c t s .  The c o s t  o f  u s i n g  c a n e  f o r  s h a d i n g  
of  n u r s e r y  s t o c k  was a  major  e x p e n s e  i n  t h e  deve lopment  of  s h r u b  
n u r s e r i e s  a t  Ain Beni  Mathar  and  t h e  PMC. For  t h i s  r e a s o n ,  a  
s m a l l  p l a n t a t i o n  o f  500 c a n e  p l a n t s  was d e v e l o p e d  a t  t h e  
G o u t t i t i e r  E x p e r i m e n t a l  Farm. 

The r o o t  s t o c k  was p u r c h a s e d  f o r  t h e  same c o s t  a s  s i n g l e  
c a n e ,  0 .35 d i r h a m s  e a c h .  The s h o o t s  were p l a n t e d  i n  c o n t o u r s  i n  
a  deep  r a v i n e  n e a r  a n  i r r i g a t i o n  s o u r c e .  Growth h a s  begun on a l l  
o f  t h e  t r a n s p l a n t e d  s h o o t s .  



Seed Source  P l a n t a t i o n  

A s o u r c e  o f  s e e d  f o r  n u r s e r y  s t o c k  h a s  been  a  major  c o n c e r n  
f o r  t h e  Oujda r e c l a m a t i o n  e f f o r t s .  To h e l p  a l l e v i a t e  t h e  
p rob lem,  600  p l a n t s  were  p l a n t e d  i n  a  s i t e  n e a r  t h e  n u r s e r y  ( 2 0 0  
Atr i  l e x  nummular ia ,  200 A t r i p l e x  h a l i m u s ,  and  200 A t r i p l e x  semi- & The F o r e s t  S e r v i c e  i n  T a o u r i r t  h a s  a g r e e d  t o  s u p p l y  1 0 0  
Medicago a r b o r e a .  The l a t t e r  s p e c i e s  h a s  shown good p o t e n t i a l  
i n  r a n g e l a n d  p l a n t i n g s  i n  s i m i l a r  a r e a s .  

L i v e s t o c k  Hand l ing  F a c i l i t y  and  Dip Tank Redes ign :  Ain Beni 
Ma thar 

A m o d i f i c a t i o n  o f  t h e  e x i s t i n g  Dip Tank was needed  t o  a l l o w  
t o t a l  immersion o f  l i v e s t o c k  f o r  comple t e  c o n t r o l  o f  e x t e r n a l  
p a r a s i t e s .  T h i s  i n v o l v e d  n a r r o w i n g  a n d  d e e p e n i n g  t h e  e x i s t i n g  
t a n k .  I n c o r p o r a t e d  i n t o  t h e  t a n k  sys t em was a  w e i g h i n g  s t a t i o n  
which c o n s i s t e d  o f  a  room f o r  t h e  s c a l e  a n d  a n  i n l e t  and  o u t l e t  
c h u t e  l e a d i n g  f rom a  h o l d i n g  pen .  The c h u t e  was c o n s t r u c t e d  s o  
t h a t  a n i m a l s  c o u l d  be s e p a r a t e d  o u t  o f  t h e  l i n e  by t h e  u s e  o f  a  
s m a l l  g a t e .  A h o l d i n g  pen was a l s o  c o n s t r u c t e d  f o r  t h e  d i p p e d  
a n i m a l s .  

Some work i s  r e q u i r e d  on t h e  s c a l e  room a n d  t h e  g a t e s  i n  
o r d e r  t o  c o m p l e t e  t h i s  p r o j e c t .  With t h e  c o m p l e t i o n  o f  t h i s  
f a c i l i t y ,  t h e  e n t i r e  E l  F a t h  C o o p e r a t i v e  h e r d  c o u l d  be t r e a t e d  i n  
one day w i t h  t h e  a s s u r a n c e  o f  comple t e  t r e a t m e n t  f o r  e x t e r n a l  
p a r a s i t e s .  T h i s  f a c i l i t y  c o u l d  a l s o  h e l p  r e d u c e  t h e  l a b o r  
r e q u i r e d  d u r i n g  h e r d  s e p a r a t i o n  a n d  v a c c i n a t i o n  a c t i v i t i e s .  

On S i t e  Nur se ry :  Ain Beni Mathar 

A c o o p e r a t i v e  e f f o r t  was mounted t o  d e v e l o p  a  n u r s e r y  f o r  
p r o d u c i n g  p l a n t  m a t e r i a l s  i n  Ain Beni  Mathar .  D e t a i l s  o f  t h i s  
e f f o r t  a r e  p r e s e n t e d  i n  C h a p t e r  T h r e e :  Program Development - Seed  
P r o d u c t i o n .  

MICROCOMPUTER ROOM 

A g o a l  o f  t h e  RMIP was t o  e s t a b l i s h  t h e  Microcomputer  Room 
(Le C e l l u l e  I n f o r m a t i q u e )  a s  a  c e n t e r  f o r  t r a i n i n g ,  d a t a  
p r o c e s s i n g ,  a n d  computer  c o n s u l t i n g  n e e d s  w i t h i n  DE. The DE/SP 
C e n t r a l  O f f i c e  (MARA, R a b a t )  h a s  f u n c t i o n e d  i n  s t r i c t l y  a n  
a d m i n i s t r a t i v e  c a p a c i t y ;  i t  h a s  n o t  been a  c e n t e r  o f  e x p e r t i s e  
f o r  t h e  ma in t enance  o f  f i e l d  o p e r a t i o n s .  Mic rocompu te r s  o f f e r  
t h e  DE a  method o f  i n p u t  i n t o  f i e l d  o p e r a t i o n s  t h r o u g h  t h e  
a n a l y s i s  o f  r e s u l t s  o f  f i e l d  a c t i v i t i e s  and  t h e  d i s t r i b u t i o n  o f  
c o n c l u s i o n s .  O b j e c t i v e s  were t o :  

- p u r c h a s e  a n d  i n s t a l l  f o u r  c o m p l e t e  work s t a t i o n s  
(mic rocompu te r ,  p r i n t e r ,  s o f t w a r e ,  computer  d e s k s  a n d  
d i s k e t t e  f i l i n g  s y s t e m ) .  



- o r g a n i z e  program d i s k e t t e s  t o  make them r e a d i l y  a v a i l a b l e  
t o  i n e x p e r i e n c e d  u s e r s .  

- o f f e r  t r a i n i n g  f o r  i n t e r e s t e d  p e r s o n n e l .  

- promote t h e  i n t e g r a t i o n  o f  a p p l i c a t i o n  programs i n t o  DE/SP 
f u n c t i o n s .  

- b e g i n  a p p l i c a t i o n s  c o n s u l t i n g  w i t h  a t  l e a s t  one f i e l d  
s t a t i o n .  

User p r o f i c i e n c y  was encouraged  by p r o v i d i n g  b a s i c  h a r d w a r e ,  
o f f e r i n g  o n l y  a  s m a l l  s e l e c t i o n  o f  v e r s a t i l e  s o f t w a r e  w i t h  
manuals  i n  F rench  ( s i m p l e  f i l i n g  s y s t e m ,  advanced  d a t a  b a s e  
management, s p r e a d s h e e t ,  word p r o c e s s i n g ,  and  s t a t i s t i c s  
p r o g r a m s ) ,  and  o f f e r i n g  hands-on t r a i n i n g  i n  a  c e n t r a l ,  
s u p e r v i s e d  workspace .  

The DE Computer Room r e c e i v e d  two microcomputer  s t a t i o n s  i n  
November 1985 ,  and  one a t  t h e  c l o s e  o f  t h e  p r o j e c t  i n  J u n e  1986 
( t h e  r e m a i n i n g  microcomputer  s t a t i o n  went  t o  t h e  Ou jda  o f f  i c e ) .  
The room, which f u n c t i o n s  i n d e p e n d e n t l y  o f  S e r v i c e  
a d m i n i s t r a t i o n ,  was s u p e r v i s e d  by two Moroccan s p e c i a l i s t s  ( o n e  
f u l l - t i m e ,  A b d e l l a h  M d a f r i ;  one h a l f - t i m e ,  Dr. R . .Az la f ,  b o t h  o f  
whom were t r a i n e d  i n  a n i m a l  p r o d u c t i o n  and  microcomputer  
a p p l i c a t i o n s ) ,  and  one USU p r o j e c t  s t a f f  member. B e s i d e s  
c o n d u c t i n g  t r a i n i n g  (see T R A I N I N G :  MICROCOMPUTERS), Computer Room 
s t a f f  conduc ted  t r a i n i n g  and  w r o t e  programs t h a t  a d d r e s s e d  n e e d s  
w i t h i n  a n d  o u t s i d e  t h e  s c o p e  o f  t h e  P r o j e c t .  A t  t h e  c l o s e  o f  t h e  
RMIP, a  number o f  d a t a  b a s e s  had been d e v e l o p e d  and  were 
r o u t i n e l y  b e i n g  u s e d .  ( F o r  a  c o m p l e t e  d e s c r i p t i o n  o f  RMIP d a t a  
b a s e s  and  program d i s k e t t e s  [IBM-PC/MS-DOS] see INFORMATIONAL 
RESOURCES: RMIP SOFTWARE LIBRARY. For c o p i e s  o f  d i s k e t t e s  p l e a s e  
c o n t a c t  DE, M A R A ,  R a b a t l t e l .  640-22. ) Computer Room s t a f f  w r o t e  
F rench  l a n g u a g e  menu d r i v e n  programs t o  a c c e s s  d a t a  b a s e s  o f  t h e  
SP L i b r a r y  and  SP M a t e r i a l  I n v e n t o r y .  C o n t a c t  w i t h  t h e  S e r v i c e  
d e  l l E l e v a g e  i n  O u a r z a z a t e  and  t h e  PMC was made b a s e d  on t h e  
e x p r e s s e d  i n t e r e s t  a t  t h e s e  l o c a t i o n s  f o r  deve lopment  o f  
a p p l i c a t i o n s  i n  t h e  f i e l d .  

Problems e n c o u n t e r e d  d u r i n g  t h i s  a c t i v i t y  were: 1) d a t a  
s c r a m b l i n g  and  equ ipmen t  m a l f u n c t i o n s  c a u s e d  by t h e  l o c a l  power 
s u p p l y ,  and  2 )  d i f f i c u l t y  i n  m e e t i n g  F rench  l anguage  
r e q u i r e m e n t s  unde r  t h e  "buy American p o l i c y .  P u r c h a s e  o f  heavy-  
d u t y  power s t a b i l i z e r s  w i t h  b a t t e r y  back-ups f o r  e a c h  
microcomputer  is recommended. C o n v e n t i o n a l  p r o t e c t i v e  d e v i c e s  
marke ted  i n  t h e  USA were i n s u f f i c i e n t .  Though h i g h  q u a l i t y  
s t a b i l i z e r s l b a c k - u p  power s u p p l i e s  a r e  e x p e n s i v e ,  t h e y  c a n  keep  a  
microcomputer  o p e r a t i n g  a f t e r  a s s i s t a n c e  p r o j e c t s  and  a s s o c i a t e d  
f u n d i n g  have ended .  Buying US computer  equ ipmen t  means h a v i n g  t o  
s u b s t i t u t e  p r i n t e r  ROMS t o  p r i n t  t h e  F r e n c h  c h a r a c t e r  s e t  on 
d a i s y  wheel  p r i n t e r s ,  b u y i n g  F rench  k e y b o a r d s ,  t r y i n g  t o  buy 
F rench  c o p i e s  o f  equ ipmen t  and  s o f t w a r e  manua l s ,  and  F r e n c h  menu 
d r i v e n  s o f t w a r e .  Buying a  24-p in  n e a r  l e t t e r  q u a l i t y  p r i n t e r  and  
s o f t w a r e  which w i l l  make F r e n c h  c h a r a c t e r  c o n v e r s i o n s  be tween  
program and  p r i n t e r  ( e . g .  Mic ro -Sof t  Word) e l i m i n a t e s  one 
problem.  The s o l u t i o n  i s ,  however ,  f o r  USAID t o  e i t h e r  d e v e l o p  a  
US based  c o n t a c t  f o r  F rench  l a n g u a g e  equ ipmen t  ( a  l a r g e  
p e r c e n t a g e  o f  F r e n c h  hardware  and  s o f t w a r e  i s  a l r e a d y  



manufac tu red  by f o r e i g n  b r a n c h e s  o f  US compan ie s )  o r  t o  r e l a x  t h e  
p o l i c y .  

CONCLUSIONS AND RECOMMENDATIONS 

Some of  t h e  i n i t i a l  equipment  pu rchased  was e s s e n t i a l l y  
unused t h r o u g h o u t  t h e  l i f e  o f  t h e  P r o j e c t .  T h i s  equipment  was 
p u r c h a s e d  a t  t h e  o n s e t  o f  t h e  P r o j e c t  based  upon l i s t s  o f  
equ ipmen t  deve loped  s e v e r a l  y e a r s  b e f o r e  p r o j e c t  i m p l e m e n t a t i o n  
began.  I t  is  recommended t h a t  p r o j e c t s  p u r c h a s e  o n l y  f o r  a  s h o r t  
i n i t i a l  ' p e r i o d ,  a f t e r  which l i s ts  can  be m o d i f i e d  and  major  
p u r c h a s e s  can  be made based  upon c u r r e n t  knowledge of  program 
deve lopment  n e e d s  and  t h e  c o n s t r a i n t s  which a r e  l i k e l y  t o  be 
f a c e d .  

DE/SP must d e v e l o p  t h e  means t o  p l a n  b u d g e t s  and  manage 
o p e r a t i n g  e x p e n s e s .  The agency  i s  young and  s t a f f  a r e  s o r e l y  
l a c k i n g  i n  t h a t  c a p a b i l i t y .  F u r t h e r  a s s i s t a n c e  t o  DE s h o u l d  
c o n c e n t r a t e  on d e v e l o p i n g  s k i l l s  i n  p e r s o n n e l  which w i l l  s u p p o r t  
f i e l d  o f f i c e s  i n  a r e a s  o f  p l a n n i n g ,  a c c o u n t i n g ,  and  i n v e n t o r y .  
These  a r e  a r e a s  i n  which DE/SP must d e v e l o p  i n  o r d e r  t o  f u n c t i o n  
a s  a n  agency .  If t h e  GOM is  commit ted  t o  deve lopment  o f  t h e  
r a n g e / l i v e s t o c k  s e c t o r ,  f u n d i n g  of  programs must improve and  
c o n t i n u e  a f t e r  a s s i s t a n c e  f rom o u t s i d e  s o u r c e s  e n d s .  
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