
. , .. ?,I?:: Mandqeme~;t Technology (WMT) was d e s  igrled t o v  p r o v i d e  tt?cIir~ i4:;il 

.qa:;i.-;l::irce, t : ~ ?  in inr j  and equipment  t o  complement A I D  l oan  27&-Y\ -U l&,  
Spc i s i l k  l ? r  Ec~!li.prnent-. p r o j e c t  . The t r a i n i n g  and r e s e a r c h  component:; o f  t h e  , 6 rw ~ I I J .  p r o j e c t  were t a i l o r e d  p r i m a r i l y  t o  f a c i l i t a t e  t h e  i n t r o d u c t i v r i  c;f 
~ . ; . ' ~ i t l k  l e r  i r r  i gak ion  i n t o  t h e  J o r d a n  V a l l e y .  T h i s  P r o j e c t  Colnpl.?l: ion 
Report  was pr3pared  t o :  1 )  a s s e s s  p r o g r e s s  and o v e r a l l  impact o f  p r u j e c t  
~ c t i v i c i l ? ~ ,  2 )  p r o v i d e  a  r e c o r d  of p rob lems  f a c e d  arld . l e s sons  le::ciic.d, 
a r ~ d  3 )  rnaku recommendations f o r  f u t u r e  programming, d e s i g n  a n d  
implernentati.on of s i m i l a r  a c t i v i t i e s .  

U::ring the  e a r l y  stage:: of p r o j e c t  imp lemen ta t i on ,  e x t e r n a l  tac t ! . rcs  t o  
ch:? p r o j e c t  such a:; t h c  l a c k  of a  workiny agreement  among k e y  C;Oi 
i n s t i t d t i o n s  i nvo lved  i n  a g r i c u l t u r e  development  i n  t h e  V a l l e y  ( t i l e  
J o r d a a  Va l l ey  A u t h o r i t y  ( J V A ) ,  t h e  Mi l l i s t r y  of A g r i c u l t u r e  and  tile 

V n i v e r s i t y  o f  J o r d a n ' s  F a c u l t y  of  A g r i c u l t u r e ) ;  d rough t  r e s u l t i n g  i t i  

i n adequa t e  wate r  s u p p l y ;  and  t h e  unexpec t ed ly  n igh  f a rmer  a d o p t i o n  r a k e  
of d r i p  over s p r i n k l e r  i r r i g a t i o n  t e chno logy  i n h i b i t e d  t h e  i n t r o d u c t i o n  
of s p r i n k l e r s  a s  p l anned .  A p r o j e c t  e v a l u a t i o n  conduc ted  i n  May 19t i i ,  
:ecornrnended p r o j e c t  t e r m i n a t i o n  and d e o b l i g a t i o n  of remain ing  f u n d s .  
Ttiese recotnmandations were never  c a r r i e d  o u t ;  i n s t e a d ,  USAID and t h e  GOJ 
a g r e e d ,  i n  o r d e r  t o  a t t e m p t  t o  a c h i e v e  t h e  p r o j e c t  pu rpose ,  t o  e x t e n d  t h e  
p r o j e c t  and p rov ide  a d d i t i o n a l  t r a i n i n g  t o  Jo rdan  V a l l e y  A u t h o r i t y  s t a f f ,  
d n d  eq~i ipml~t i ' i  13ild s p a r e  p a r t s  t o  a s s i s t  t h e  A u t h o r i t y  i n  s o l v i n q  some o f  
t h e  i r r  i qak iun  -and' d r a i n a g e  problems i n  t h e  V a l l e y .  The add i . t i ona1  
trai.nj.nl:! and agreed-upon con tnod i t i e s  were p rov ided  by Decefnhc?r 3 1 ,  1.9d4,  
I:ha f i n a l  i'rojec:: A s s i s t a n c e  Complet ion Da te .  Ou tpu t s  oE t h e  p r ~ 3  j e c t  ! a ~ n c e  t h e  1981 e v a l u a t i o n  i n c l u d e  t r a i n e d  J V A  s t a f f  i n  i r r i g a t i o n  
tec!ir~irjuc.:; and a y s t e o  management, c o l n p u t r r i z a t i a n  of J V A 1 s  a d s i n i n : l r a t i v a  

! 
j ~ n d  i r r i q r i t i u n  opera  L ions ,  and improved r e l i a b i l i t y  of  th12 Vv'a.llcj: 
I r  iga!: i l~ i l  s:r;;tu -HI t h r o ~ c j h  JVA's use  of  tile p r o j e c t -  t ' inhnced t?:.:ca!i;~Lsr anii 

. . i . ;tltiiouij/i wa te r  Management Tec!lnolocjy d i d  no t  a c i i i eve  i. :s i r  icvr 
o b j e c t i v l ? ,  i . FJ .  t o  f a c i l i t a t e  t h e  i n t r o d u c t i o n  o f  s p r  i r l k l c r  i r r  i i , j a t i : ~ n  
i n t o  t h e  J o r d a n  V a l l e y ,  tire t e c h n i c a l  a s s i s t a n c e ,  t r a i n i n g ,  arid 

I cot~irnodit ies p rov ided  under t h e  P r o j e c t  d i d  make a p o s i t i v e  i t n p a c ~  on 

j i n c r e a s i n g  t h e  d f i c i e n c y  of wate r  u t i l i z a t j . o n  i n  thip V a l l e y ,  p:it::arii;f 
I i i i i p r ~ ~ i t ' l ~ ~  t h e  d V A ' s  i n s t i t u t i o n a l  c a p a b i l i t y  t o  ~nnndqe t h e  V a i  Ley ' s  
1 i r r i q a t i v n  systcrn.  
I 
i l ' h ~  iiIOSt i l~~portai i t- .  !cs:.;o~s Learned from t h e  Water Ilitriagetnent: ':'i~f:i~r.~oLir(jy 
I 

j 1.j 1.1 j 1:: c: t a l' r? : * 
I 
! 
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at; adoption of sprinkler irrigation techniques verau:; other ~authods in 
Jordan would have undoubtedly changed t h e  design of tt~is project and/or 
increased the chances of project succeos. 

') , Bringing institutions together to collaborate in project 
implementation is a difficult task and excessive optimism in the level of 
expected collaboration may not be warranted. Unless host country 
institutions are seriously committed to a project and are willing to 
commit the required level of resources and co-ordination, the success of 
a project which depends upon institutional collaboration will be limited. 
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See D i s t r i b u t i o n  L i s t  

A meet ing  o f  t h e  P r o j e c t  Committee f o r  t h e  dbove p r o j e c t  was h e l d  a t  t h e  
conference room on Monday December 30, 1985, t o  r e v i e w  s u b j e c t  PCR. The 
meet ing  which s t a r t e d  a t  10 a.m. l a s t e d  f o r  about  one hour and was a t t e n d e d  
by t h e  f o l l o w i n g  members o f  t he  commit tee:  

DRobertson - Regional Legal Adv i  s o r  
WFurt ick - A g r i c u l t u r a l  Deve? opment O f f i c e r  
Nancy Hardy - USAID E v a l u a t i o n  O f f i c e r  
B i  shara Dabbas - Accountant,  USAID C o n t r o l l e r s  O f f i c e  
Fuad Q u s h a i r  - P r o j e c t  O f f i c e r  

Fuad Q u s h a i r  opened the  meet ing  b y  p r o v i d i n g  a summary o f  t h e  h i s t o r y  o f  
t he  p r o j e c t  which had te rm ina ted  December 31, 1984. He h i g h l i g h t e d  p r o j e c t  
accompl ishments, shor tcomings,  problems encountered  d u r i n g  imp lemen ta t i on ,  
i n p u t s  and ou tpu ts ,  lessons  l e a r n e d  and recommendations. The p r o j e c t  
o f f i c e r  i n d i c a t e d  t h a t  t he  tomato a c t i v i t y  u s i n g  an improved package o f  
techno logy  c a r r i e d  o u t  under t h e  p r o j e c t  and t h e  t r a i n i n g  o f  JVA s t a f f  were 
among t h e  s i g n i f i c a n t  accomplishments o f  t h e  p r o j e c t .  He a l s o  gave t h e  
reasons which were r e s p o n s i b l e  f o r  t h e  non-achievement o f  t h e  main  t h r u s t  
o f  t h e  p r o j e c t ,  i . e .  t h e  i n t r o d u c t i o n  o f  s p r i n k l e r s .  These ranged f r o m  
weather  c o n d i t i o n s  ( d r o u g h t )  t o  l a c k  o f  collaboration/involvement o f  t h e  
t h r e e  concerned agencies and t o  t h e  a c c e l e r a t e d  and widespread a d o p t i o n  b y  
farmers o f  d r i p  i n  p re fe rence  t o  s p r i n k l e r  i r r i g a t i o n .  He expressed t h e  
v iew t h a t  t he  Water Management Technology p r o j e c t  shou ld  have preceded t h e  
AID S p r i n k l e r  Equipment Loan P r o j e c t  s i n c e  t h e  main t h r u s t  o f  t h e  WMT 
p r o j e c t  was t h e  i n t r o d u c t i o n  o f  s p r i n k l e r s .  

Committee members d i d  n o t  r a i s e  any m a j o r  i s s u e s  conce rn ing  t h e  PCR and 
g e n e r a l l y  f e l t  t h a t  i t  was adequate. Nancy Hardy, E v a l u a t i o n  O f f i c e r ,  who 
had been absent  on leave and d i d  n o t  have s u f f i c i e n t  t i m e  t o  r e v i e w  t h e  
PCR, i n d i c a t e d  she would r e v i e w  t h e  document and make any comments and 
recommendations on i t .  F o l l o w i n g  t h i s ,  t h e  P r o j e c t  O f f i c e r ,  w i l l  p r e p a r e  a 
r e v i s e d  d r a f t  i n c o r p o r a t i n g  any changes and submi t  t o  t h e  E v a l u a t i o n  
O f f i c e r  f o r  SRC review. I n  t h e  meantime, i f  any commit tee member has 
second thoughts  about  t he  PCR and w i s h  t o  make any sugges t i ons ,  p lease  send 
them t o  me. 
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The Gran t  Ag re~ rnen t  f o r  t h e  Water Management Technology (WMT) p r o j e c t  was 

executed  i n  September o f  1977. T h i s  p r o j e c t  was dt s i gnad  t o  p r o v i d e  t e c h n i c a l  

a s s i s t a n c e ,  t r a i n i n g  and equipment r e l a t e d  t o  i r r i g a t i o n  o p e r a t i o n s ,  and t i e d  

i n  t o  AID Loan No. 278-K-018, S p r i n k l e r  Equipment P r o j e c t .  The main t h r u s t  o f  

t h i s  p r o j e c t ,  as p lanned,  was t o  f a c i l i t a t e  t h e  i n t r o d u c t i o n  of s p r i n k l e r  

i r r i g a t i o n  i n t o  t h e  Jordan Val l e y .  Bo th  t h e  t r a i n i n g  and r e s e a r c h  components 

were t a r g e t e d  t o  t h i s  o b j e c t i v e .  

The c o n t r a c t o r ,  F rede r i ksen ,  Kamine & Assoc ia tes  (FKA), f o r  t h e  WMT P r o j e c t  

was s e l e c t e d  i n  August o f  1978 and a  h o s t  c o u n t r y  c o n t r a c t  executed  by t h e  

Jordan Val l e y  A u t h o r i t y  (JVA). C o n t r a c t  pe rsonne l  were scheduled t o  a r r i v e  i n  

Jordan i n  September 1978 b u t  because d e l a y s  were expe r i enced  i n  c o n t r a c t i n g ,  

t h e  a d v i s o r s  a r r i v e d  i n  Jordan i n  Feb rua ry  o f  1979. 

Imp lemen ta t i on  was t o  be under taken j o i n t l y  b y  t h e  JVA, t h e  M i n i s t r y  o f  

A g r i c u l t u r e  (MOA) and t h e  U n i v e r s i t y  o f  Jordan F a c u l t y  o f  A g r i c u l t u r e  (FOA) . 
Whi le  t h e  o v e r a l l  impact  o f  some p r o j e c t  a c t i v i t i e s  has been p o s i t i v e ,  t h e  

achievement  o f  t h e  p r o j e c t ' s  main purpose and o u t p u t s  has been m in ima l .  T h i s  

was m a i n l y  due t o  t h e  nea r  absence o f  i n s t i t u t i o n a l  i n v o l v e m e n t  o f  t h e  MOA and 

t h e  FOA and t o  o t h e r  e x t e r n a l  f a c t o r s  i n c l u d i n g  problems encountered  i n  t h e  

d i s t r i b u t i o n  and u t i l i z a t i o n  o f  A ID- f inanced s p r i n k l e r s  i n  t h e  Jordan V a l l e y  

wh i ch  a r e  d i scussed  i n  more d e t a i l  below. 



The f i r s t .  formal  eva l i r a t i o r i  No. FY81-3 da ted  May 31, 1981 recoinmended 

t e r m i n a t i o n  o f  t he  P r o j e c t .  The recommendation f o r  t e r m i n a t i o n  was l a r g e l y  

based on t h e  f a c t  t h a t  t h e r e  was t o  be no f u r t h e r  i n p u t  by the  c o n t r a c t o r ,  

(FKA) ,  and a  d e t e r m i n a t i o n  t h a t  t h e r e  was n o t  s u f f i c i e n t  t ime  t o  r e d i r e c t  

p r o j e c t  a c t i v i t i e s .  F o l l o w i n g  t h a t  e v a l u a t i o n ,  e x t e n s i v e  d i s c u s s i o n s  and 

n e g o t i a t i o n s  between USAID and t h e  Government o f  Jordan t o o k  p l a c e  f o l  l o w i n g  

which i t  was agreed t h a t  t h e  p r o j e c t  be ex tended t o  p r o v i d e  a d d i t i o n a l  

t r a i n i n g  f o r  JVA s t a f f  and equipment 'and spare  p a r t s  t o  a s s i s t  JVA i n  s o l v i n g  

some o f  t h e  i r r i g a t i o n  and d ra inage  problems faced i n  t h e  Jordan V a l l e y .  The 

p r o j e c t  was ex tended and t h e  a d d i t i o n a l  t r a i n i n g  and t h e  agreed upon 

commodi t ies were p rov ided .  F i n a l  PACD f o r  t h i s  p r o j e c t  was December 31, 1984. 

14. Methodology i n  P r e p a r i n g  P r o j e c t  Comple t ion  Repor t  (PCR) 

T h i s  P r o j e c t  Comple t ion  Repor t  b u i l d s  and draws upon t h e  f i r s t  f o rma l  

e v a l u a t i o n  and seve ra l  USAID M i s s i o n  in-house p r o j e c t  rev iews  c a r r i e d  o u t  

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 .  The PC2 has been p repa red  by t h e  P r o j e c t  

O f f i c e r  who has been assoc ia ted  w i t h  t h i s  p r o j e c t  s i n c e  i t s  i n c e p t i o n .  It i s  

based on m o n i t o r i n g  by  the  P r o j e c t  O f f i c e r  and o t h e r  U S A I D  personne l  d u r i n g  

p r o j e c t  in tp lementa t ion  and a f t e r  t e r m i n a t i o n  on Dec. 31, 1984, t h e  p r o j e c t  

a s s i s t a n c e  c o m p l e t i o n  d a t e  (PACD). 

The p r i m a r y  purposes of t h i s  r e p p r t  a r e  t o :  

( a )  assess p rog ress  and o v e r a l l  impact  o f  p r o j e c t  a c t i v i t i e s ,  

( b )  p r o v i d e  a  r e c o r d  o f  problems faced and l essons  l e a r n e d  f r o m  t h e  P r o j e c t ,  

and 

( c )  make recommendations f o r  f u t u r e  programming, des ign  and imp lemen ta t i on  o f  

s i m i  l 3 r  a c t . i v i  t i e s .  



The host  count ry  o f f i c i a l s  who have been d i r e c t l y  respons ib le  f o r  the 

implementation o f  the p r o j e c t  have c o n t r i b u t e d  t o  the PCR by p r o v i d i n g  c e r t a i n  

use fu l  data and in fo rmat ion .  

15. Externa l  Factors  

As s ta ted  i n  the prev ious eva lua t ion ,  e x t e r n a l  f a c t o r s  have had a  major  impact 

on p r o j e c t  a c t i v i t i e s  and were p r i n c i p a l l y  respons ib le  f o r  the very  l i m i t e d  

achievement o f  the p r o j e c t ' s  prime purpose, i . e .  the i n t r o d u c t i o n  o f  

s p r i n k l e r s ,  These f a c t o r s  can be summarized as f o l l o w s :  

( A )  An e f f e c t i v e ,  fo rma l i zed  working agreement was never reached among the 

Jordan Va l ley  A u t t g r i t y ,  the  agency which had pr ime r e s p o n s i b i l i t y  f o r  the 

p r o j e c t  and the  o t h e r  two i n s t i t u t i o n s ,  the  M i n i s t r y  o f  A g r i c u l t u r e  and t h e  

F a c u l t y  o f  A g r i c u l  t i t r e  ( U n i v e r s i t y  o f  Jordan),  which were t o  c a r r y  o u t  p r o j e c t  

inip1er;ientation. A l l  th ree i n s t i t u t i o n s  p a r t i c i p a t e d  i n  the p r o j e c t  design and 

had g e n e r a l l y  agreed t o  accept r e s p o n s i b i l i t y  f o r  implementat ion.  

The JVA attempted t o  pursue the  p r o j e c t  t r a i n i n g  o b j e c t i v e s  through i n f o r m a l  

arrangements w i t h  the M i n i s t r y  o f  A g r i c u l t u r e  and more than 2,000 farmers had 

been t r a i n e d  i n  the  mechanics o f  s p r i n k l e r  i r r i g a t i o n  i n  the e a r l y  stage o f  

p r o j e c t  implenlentat ion.  However, w i t h  the  appointment o f  a  new M i n i s t e r  o f  

A g r i c u l t u r e  i n  l a t e  1978 t h i s  arrangement broke down and the M i n i s t r y  o f  

A g r i c u l t u r e  personnel were i n  e f f e c t  drawn from the p r o j e c t .  



On the  research s ide,  the  F a c u l t y  o f  A g r i c u l t u r e  (FOA) designed research 

p r o j e c t s  t o  address the research areas i d e n t i f i e d  i n  the P r o j e c t  Paper. Some 

o f  t h e  p r o j e c t s  were i n i t i a t e d  i n  a n t i c i p a t i o n  o f  an agreement between the 

F a c u l t y  and JVA. However, because t h e  working agreement was n o t  reached, the  

FOA p r o j e c t  research was d iscon t inued .  

( B )  A major  ex te rna l  f a c t o r  was the  weather which p r e v a i l e d  d u r i n g  the crop 

years 1977/78 and 1978/79 when Jordan s u f f e r e d  f rom an extended drought.  As a  

r e s u l t  o f  the drought, t h e r e  was i n s u f f i c i e n t  water a v a i l a b l e  f o r  r e g u l a r  

d e l i v e r y  through the p ressur i zed  system which had a t  t h a t  t ime  been newly 

completed i n  the Va l ley .  Therefore,  s p r i n k l e r s  c o u l d  n o t  be used. T r a i n i n g  

farmers i n  the use o f  s p r i n k l e r s  when t h e r e  was no water  t o  operate  made 

1  i t t l e  sense. 

(Cj Another major  e x t e r n a l  f a c t o r  was the unexpectedly acce le ra ted  r a t e  a t  

which farmers adopted d r i p  i r r i g a t i o n  b o t h  i n  and o u t s i d e  t h e  Jordan V a l l e y  i n  

pre ference t o  s p r i n k l e r s .  Th is  was the  r e s u l t  o f  demonstrated b e n e f i t s  o f  

d r i p  i r r i g a t i o n ,  a t  l e a s t  i n  t h e  s h o r t  run.  P r i v a t e  s e c t o r  f i r m s  were ve ry  

aggress ive and a c t i v e  i n  i n t r o d u c i n g  d r i p  i r r i g a t i o n  under greenhouses, 

tunne ls  and open f i e l d s  o f t e n  i n  combinat ion w i t h  p l a s t i c  mulch. D r i p  

i r r i g a t i o n  i s  now the  predominant advanced i r r i g a t i o n  techn ique be ing used. 

It i s  es t imated t h a t  over 50,000 dunums were under d r i p  i r r i g a t i o n  i n  1984/85, 

o r  approx imate ly  20 percent  t h e  t o t a l  are8 under i r r i g a t i o n  i n  the Jordan 

Val ley .  The area under s p r i n k l e r  i r r i g a t i o n  i s  es t ima ted  a t  o n l y  1,500 dunums. 



1G. I npu ts  

The p r o j e c t  i n p u t s  as planned i n  the  P r o j e c t  Paper 's  l o g  frame cons is ted  of :  

( 1 )  Jordanian: Personnel ( research and ex tens ion ) ,  lan;, f a c i  1  i t i e s ,  and 

equipment f o r  research and t r a i n i n g  a c t i v i t i e s .  

( 2 )  US: Personnel, r e s i d e n t  and TDY, and equipment t o  supplement Jordanian 

resources i n  research and t r a i n i n g .  P a r t i c i p a n t  t r a i n i n g  t o  upgrade Jordanian 

s t a f f  c a p a b i l i t i e s .  

The p r o j e c t  p rov ided  f o r  two long-term adv isors ;  a  c h i e f  o f  p a r t y  who served 

as the p r o j e c t  research adv iso r  and was t o  have served a  36 month t o u r  i n  

Jordan. The e x t e n s i o n / t r a i n i n g  a d v i s o r  was funded f o r  18 months. The 

candidate se lec ted  f o r  the  research s l o t ,  Dr. George Marlowe, would o n l y  agree 

t o  a  24 month c o n t r a c t .  As Dr. Marlowe was h i g h l y  q u a l i f i e d ,  the JVA and 

USAID j o i n t l y  agreed t o  s e t t l e  f o r  a  24 month con t rac t .  

The e x t e n s i o n / t r a i n i n g  adv isor ,  Mr. Duane Lindgren, completed h i s  t o u r  i n  J u l y  

1980. Dr. Marlowe completed h i s  t o u r  i n  January 1981 and s ince  then no US 

t e c h n i c a l  ass is tance  under t h i s  p r o j e c t  was provided. The FKA c o n t r a c t  

exp i red  i n  November 1981. 

As i n d i c a t e d  i n  the  PES FY81/3, the re  were se r ious  problems assoc ia ted w i t h  

i n p u t s  p a r t i c u l a r l y  those expected o f  t h e  Jordanian s ide.  S u b s t a n t i a l  

Jordanian i n p u t  o f  research and ex tens ion  personnel  was env is ioned which d i d  

n o t  come about f o r  the  reasons discussed under e x t e r n a l  f a c t o r s  above. 

Al though the JVA made a  ser ious and s i n c e r e  e f f o r t  t o  supply  b o t h  research and 

extens ion personnel ,  i t  was r e a l i z e d  t h a t  w i t h o u t  the  d i r e c t  involvement o f  

the M i n i s t r y  o f  A g r i c u l t u r e  i n  ex tens ion  and the  F a c u l t y  o f  A g r i c u l t u r e  i n  

research, achievenlent o f  p r o j e c t  t a r g e t s  would be very 1 i m i  ted.  



- 6 -  

The o v e r a l l  p r o j e c t  expendi tures were as f o l l  ows: 

Con t r a c t  Services 

P a r t i c i p a n t  t r a i n i n g  

Commodities 

Tota l  

Since t h  

$1,320,000 

on, the  US i n p u t s  c o n s i s t  le l a s t  e v a l u a t i  a i n i n g  o f  JVA s t a f f  i n  

the Uni ted Sta tes and commodities and r e l a t e d  t r a i n i n g  t o  h e l p  improve t h e  

r e l i a b i l i t y  and inc rease  the e f f i c i e n c y  o f  JVA's i r r i g a t i o n  system. U.S. 

i n p u t s  prov ided s ince  May 1981 a t  a  va lue o f  9635,000 were: 

( A )  T r a i n i n g  i n  US 

S i x  JVA engineers a t tended t r a i n i n g  courses i n  Utah and Colorado d u r i n g  1982 

and 1983. These courses ranged from f o u r  t o  s i x  weeks i n  d u r a t i o n  and d e a l t  

w i t h  the f o l l o w i n g  t o p i c s :  

1. I r r i g a t i o n  Schedul ing 

2 .  On-Farm Water Management 

3. I r r i g a t i o n  Problems and Prac t i ces  

4 .  S o i l  Tes t ing  

5. I r r i g a t i o n  P r o j e c t s  

6. Operat ion and Management o f  I r r i g a t i o n  D i s t r i c t s  



The JVA has i n d i c a t e d  t h a t  a i l  t he  above courses were o f  g r e a t  use and b e n e f i t  

t o  t h e  p a r t i c i p a n t s  who, th rough the  t r a i n i n g  r e c e i v e d ,  have s i g n i f i c a n t l y  

enhanced t h e i r  c a p a b i l i t i e s  and s k i l l s .  A1 1 t h e  r e t u r n e d  s i x  p a r t i c i p a n t s  a r e  

s t i l l  wo rk ing  w i t h  JVA i n  t h e i r  r e s p e c t i v e  f i e l d s  o f  e n g i n e e r i n g .  

1. Computers and r e l a t e d  t r a i n i n g  

Two d i g i t a l  PDP 11/03 computer systems were i n s t a l l e d  and have been i n  use 

s i n c e  June 1983 by  JVA I r r i g a t i o n  Department i n  Amman and i n  t h e  Jordan 

V a l l e y .  The two computer systems a r e  be ing  used i n  o r d i n a r y  o f f i c e  work i n  

t h e  I r r i g a t i o n  Department and i n  s o l v i n g  some des ign  e x c e r c i s e s .  T h i s  has 

been the  f i r s t  t i m e  computer systems were e i t h e r  purchased o r  used b y  JVA f o r  

t h i s  purpose. T h i s  s tep  was t h e  b e g i n n i n g  o f  JVA's e f f o r t s  towards 

c o m p u t e r i z a t i o n  o f  a1 1  o f  i t s  a d m i n i s t r a t i v e  and i r r i g a t i o n  oper lat ions.  

Nine JVA eng ineers  a t tended  a  one-week t r a i n i n g  cou rse  wh ich  was o f f e r e d  

b y  N a t i o n a l  Con~puter Systems Co. (NCS)  f o l l o w i n g  t h e  i n s t a l l a t i o n  and 

commissioning o f  these computer systems. 

2. Drainaqe Equipment 

A t r e n c h e r  and an excava to r  were procured t o  a s s i s t  JVA's Dra inage 

D i v i s i o n  t o  more e f f e c t i v e l y  c a r r y  o u t  i t s  v i t a l  r o l e  i n  t h e  development and 

r e h a b i l i t a t i o n  o f  t he  Jordan V a l l e y .  The problems o f  s a l i n i t y  and h i g h  wa te r  

t a b l e  ill i r r i g a t i o n  areits a re  be ing  t w a t e d  by open and sub-sur face cirainaqt! 



systems. The p r o  j e c t - f i n a n c e d  t r e n c h e r  and excava to r  p roved e x t r e m e l y  u s e f u l  

i n  d e a l i n g  w i t h  t he  dra inage prob lem i n  t h e  Jordan Val l e y .  Through Oct ,  1985, 

the  t r e n c h e r ' s  performance was 10,000 me te rs  f o r  sub-sur face d ra inage ,  w h i l e  

t he  excava to r  was used i n  c l e a r i n g  e x i s t i n g  open d r a i n s  and i n  e x c a v a t i n g  

7,850 meters o f  new d r a i n s .  

3 .  1 r r i q a t i o r . 1  E q u i p r w r ~ t  5pat.e P a r t s  and Re la ted  T r a i n i n g  

Valves,  c o n t r o l  systems and spare  p a r t s  were f i n a n c e d  by t h e  p r o j e c t .  

These have been o f  g r e a t  va lue  t o  t h e  i r r i g a t i o n  systems i n  t h e  Jordan Val l e y  

and i n  improv ing  and i n c r e a s i n g  t h e  e f f i c i e n c y  o f  i r r i g a t i o n  o p e r a t i o n s ,  

p a r t i c u l a r l y  i n  t he  18 krn e x t e n s i o n  o f  t h e  East  Ghor Main Canal P r o j e c t  and i n  

t he  Zarqa T r i a n g l e  I r r i g a t i o n  P r o j e c t -  two a reas  i n  wh ich  AID f o r m e r l y  

i nves ted .  

The s u p p l i e r  o f  t h e  i r r i g a t i o n  equipment spare  p a r t s  ( C l a v a l  o f  

C a l i f o r n i a )  p r o v i d e d  r e l a t e d  t e c h n i c a l  s e r v i c e s  and t r a i n i n g .  Mr. Brooks 

Wyles, I n t e r n a t i o n a l  Sales Manager o f  C l a v a l  and a  p r o f e s s i o n a l  eng inee r  

p resented many seminars on des ign ,  a p p l i c a t i o n  and s e r v i c e s  o f  c o n t r o l  va l ves  

i n  water  p r o j e c t s .  He a d j u s t e d  some v a l v e s  o f  e x i s t i n g  i r r i g a t i o n  p r o j e c t s  

and made p r o f e s s i o n a l  recommends t i o n s  f o l  l o w i n g  h i s  o b s e r v a t i o n s  and s i  t 

v i s i t s  t o  t h e  v a r i o u s  pumping s t a t i o n s  i n  t h e  Jordan V a l l e y  (Wadi Arab pumping 

s t a t i o n  and Zimalyeh pumping s t a t i o n ) .  N ine teen JVA eng inee rs  and t e c h n i c i a n s  

a t tended  the seminars presented by  M r .  Wyles i n  Amman and i n  t h e  Jordan 

V a l l e y .  One JVA eng inee r  and one t e c h n i c i a n  a l s o  a t t e n d e d  a  t r a i n i n g  course 

a t  t h e  C lava l  f a c t o r y  and f a c i l i t i e s  i n  New P o r t  Beach, C a l i f o r n i a .  



17. Outputs 

The l a s t  PES No. FY81-3 o f  May 1981 l i s t e d  p r o j e c t  p lar .ned o u t p u t s  and those 

a c t u a l l y  ach ieved.  It a l s o  p r o v i d e d  a  d i s c u s s i o n  o f  t h e  reasons f o r  t he  

l i m i t e d  p r o j e c t  ~ c h i e v e m e n t  as o f  t h a t  d a t e  which were covered under t h e  above 

s e c t i o n s  o f  t h i s  PCR, Since May 1981, and as i n d i c a t e d  under t h e  i n p u t s  

f a i r l y  s i g n i f i c a n t  o u t p u t s  were r e a l i z e d ,  a l t h o u g h  a l l  o f  these were n o t  

o r i c j i m l l y  e n v i s i o n e d  i n  t h e  PP. These i n c l u d e :  

( A )  T r a i n i n g  o f  JVA eng inee rs  i n  v a r i o u s  i r r i g a t i o n  d i s c i p l i n e s  and i n  t h e  

mechanics o f  s p r i n k l e r  i r r i g a t i o n  equipment. 

( B )  The c o m p u t e r i z a t i o n  o f  JVA's a d m i n i s t r a t i v e  and i r r i g a t i o n  o p e r a t i o n s  and 

r e l a t e d  t r a i n i n g  p r o v i d e d  t o  JVA's s t a f f .  

( C )  Improv ing  t h e  r e l i a b i l i t y  and i n c r e a s i n g  t h e  e f f i c i e n c y  o f  t h e  i r r i g a t i o n  

system and r e d u c i n g  t h e  problems stemming f rom s a l i n i t y  and h i g h  water  t a b l e  

i n  t he  Jordan V a l l e y .  

18. Purpose 

The s t a t e d  purpose o f  t h i s  p r o j e c t  i s  " t o  upgrade a g r i c u l t u r a l  p r o d u c t i v i t y  i n  

t h e  Jordan V a l l e y  b y  s y s t e m a t i c a l l y  r a i s i n g  t h e  e f f i c i e n c y  o f  wa te r  

u t i l i z a t i o n  " Whi le t h e  above o u t p u t s  have had a  p o s i t i v e  impact  on t h e  

p r o j e c t  purpose, a  pr ime p r o j e c t  o b j e c t i v e ,  i .e . ,  t h e  i n t r o d u c t i o n  o f  

s p r i n k l e r s ,  was o n l y  p a r t i a l l y  ach ieved and c o u l d  w e l l  be a  f a r  f e t c h e d  t a r g e t .  

Assessment o f  Progress  

I t  i s  t h e  judgement of t h e  P r o j e c t  O f f i c e r  t h a t  t h e  o u t p u t s  r e f e r r e d  t o  under 

17 above, have had a p o s i t i v e  impact  on t h e  p r o j e c t  purpose.  T h i s  i s  

p a r t i c u l ~ r l y  t r u e  i n  so f a r  as: (1) wa te r  use e f f i c i e n c y  which p e r m i t t e d  t h e  

expansion o f  t he  Grca i r r i g a t e d  f o u r  f n l d  o r  more by  u s i n g  d r i p  i r r i g a t i o n  



~ o c t h o d  and ( 2 )  tonlato y i e l d s  o b t a i n e d  front farms a d o p t i n g  new techr io logy  wh ich  

rllore than doubled.  Improvenlent i n  tomato y i e l d s  was n o t  d i r e c t l y  r e l a t e d  t o  

improved wa te r  management b u t  t o  a d o p t i o n  o f  comple te  package o f  improvcd 

techno logy .  However, as s t a t e d  e a r l i e r  i n  t h i s  r e p o r t ,  a  p r ime p r o j e c t  

o b j e c t i v e ,  i .e. ,  t h e  i n p r o d u c t i o n  o f  s p r i n k l e r s ,  has n o t  been ach ieved  and 

c o u l d  w e l l  be u n a t t a i n a b l e  i n  t h e  f o r e s e a b l e  f u t u r e .  T h i s  b e l i e f  shared by 

v a r i o u s  i n d i v i d u a l s  I n  b o t h  t h e  pub ldc  and p r i v a t e  s e c t o r s  i s  f u r t h e r  

c o r r o b o r a t e d  by t h e  low r a t e  o f  a d o p t i o n  o f  t h e  s p r i n k l e r  i r r i g a t i o n  method as 

h e l l  as t h e  s low p rog ress  made i n  t h e  s a l e  o f  s p r i n k l e r  equipment  under A I D  

l o a n  No. 278-K-018 f o r  $4 .5  m i l  l i o n  made i n  1977. The v a l u e  o f  s p r i n k l e r  

equipment s o l d  under t h e  A I D  l o a n  t h r o u g h  1984 amounted o n l y  JD 297,802 

($804,870) and, t h rough  1985, i s  n o t  expec ted  t o  s i g n i f i c a n t l y  i n c r e a s e .  A t  

t h e  t i m e  o f  p r o j e c t  development, i t  was cons ide red  t h a t  a lmos t  u n i v e r s a l  

a d o p t i o n  o f  s p r i n k l e r  i r r i g a t i o n  was n o t  o n l y  d e s i r a b l e  b u t  p r a c t i c a l  and 

would be r a p i d l y  accepted.  T h i s  d i d  n o t  come t r u e .  

The s t a t e d  p r o j e c t  goa l  i s  t o  " t o  s u p p o r t  t h e  GOJ's s e c t o r  g o a l s  o f  i n c r e a s i n g  

a g r i c u l t u r e  y i e l d s  and p r o d u c t i o n ,  i m p r o v i n g  f a r m e r ' s  we1 f a r e  t h rough  

i nc reased  incomes and i n c r e a s i n g  f o r e i g n  exchange e a r n i n g s . "  

Whi le  b o t h  i n d i v i d u a l  f a rmer  y i e l d s  and o v e r a l l  p r o d u c t i o n  i n  t h e  Jordan 

V a l l e y  have i nc reased  s u b s t a n t i a l l y  d u r i n g  t h e  p r o j e c t  p e r i o d  ( see  t a b l e s  1 

and 2 and c h a r t  a t t a c h e d  t o  t h i s  r e p o r t ) ,  i t  i s  n o t  p o s s i b l e  t o  a t t r i b u t e  such 

i nc reases  t o  p r o j e c t  a c t i v i t i e s .  The heavy i nves tmen t  by t h e  pub1 i c  s e c t o r  i n  

i n f r ; l s t r ~ i c t u r ~ c !  p r o j e c t s  wh ich  i n c l u d e d  p r e s s u r i z e d  i r r i g a t i o n  f a c i l i t l e r ,  



a i r i  t;l!)lo f o r *  troth spt l lnk lerq i ~ n d  clrl~, i r r l g a t t o r t ,  n ie t - ks t i r~g  filc ' 1  i t i e s ,  

schoo ls ,  trospi t a b  and c l  i n i c s ,  houstng,  r.oad5 arid t he  i n s t a l  l a t i o n  o f '  powor 

g r i d  as w e l l  as by the  p r i v a t e  s e c t o r  which csp i t , a l i zed  on such i n v e s t n m t  has 

b m n  the  p r i n c i p a l  c o n t r i b u t o r  t o  t he  g a i n s  and a c h i e v e n m t s  made i n  t h e  

Jordan V a l l e y .  

The p r i n c i p a l  d i r e c t  b e n e f i c i a r i e s  o f  t h i s  p t , o j e c t  were: 

(A )  f4or.e than 2000 fa rmers  who p a r t i c i p a t e d  i n  t h e  s p r i n k l e r  i r r i g a t i o n  

a c t i v i t y  and r e c e i v e d  t r a i n i n g  i n  t he  mechanics o f  s p r i n k l e r s .  However, 

acco rd ing  t o  da ta  p r o v i d e d  by  Jo rdan ' s  A g r i c u l t u r a l  C r e d i t  C o r p o r a t i o n  no more 

than 460 farmers purchased s p r i n k l e r  systems t o  d a t e .  

: B )  The Jo rdan ian  employees o f  JVA who worked and r e c e i v e d  t r a i n i n g  under t h e  

Water Management Technology P r o j e c t .  These employees b e n e f i t e d  b o t h  f rom 

l e a r n i n g  a  new techno logy  and e f f e c t i v e  means o f  e x t e n d i n g  t h i s  t echno logy  as 

w e l l  as a c q u i r i n g  s k i l l s  which enhanced t h e i r  c a p a b i l i t i e s  i n  d i f f e r e n t  

f i e l d s .  P a r t i c u l a r  . ~ ~ = n t i o n  should be made o f  t h e  f o u r  a g r i c u l t u r i s t s  who 

underwent a spec i i i  i l y  t a i l o r e d  program a d m i n i s t e r e d  b y  t h e  U n i v e r s i t y  o f  

F l o r i d a  t o  meet t he  need o f  t he  "tomato a c t i v i t y "  t h a t  p roved t o  be h i g h l y  

success fu l  and o f  s i x  o t h e r  eng ineers  who a t tended  s h o r t - t e r m  i r r i g a t i o n  

t r a i n i n g  courses i n  the  U.S. i n  1982 and 1983. T r a i n i n g  was a l s o  p r o v i d e d  t o  

a  s i g n i f i c a n t  member of JVA eng inee rs  i n  u s i n g  computers i n s t a l  l e d  a t  JVA's 

I r r i g a t i o n  Department and those who a t t e n d e d  seminars i n  the  des ign ,  

a p p l i c a t i o n  and s e r v i c e  o f  c o n t r o l  v a l v e s  i n  wa te r  p r o j e c t s .  



Unplanned Ef fec ts  

Since a  sound Water Management T r a i n i n g  Program d i d  n o t  m a t e r i a l i z e  

because o f  t h e  absence o f  a  conce r ted  e f f o r t  by  the  t h r e e  i n s t i t u t i o n s  which 

were t o  implement t h e  p r o j e c t  i n  a  c o l l a b o r a t i v e  f a s h i o n ,  an a d a p t i v e  resea rch  

and demonstra t i  on program was developed and imp1 emen t e d  . The program was 

based on t h e  most l i m i t e d  f a c t o r s  f i r  tomatoes ( a  c rop  r e p r e s e n t i n g  40 p e r  

c e n t  o f  t h e  a g r i c u l t u r e  income f rom t h e  Jordan V a l l e y )  and was implemented by  

the  Jordan Val l e y  A u t h o r i  ty /Water  Management Technology personne l  and 

c o o r d i n a t e d  w i t h  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and t h e  F a c u l t y  o f  A g r i c u l t u r e ,  

whenever p o s s i b l e .  Water management was the  p i v o t a l  a c t i v i t y  f o r  a l l  program 

elements.  An e s t a b l  i s h e d  techno logy  f rom t h e  U n i t e d  S t a t e s  wh ich  p r o v i d e s  

h i g h  water  use e f f i c i e n c y  was tes ted ,  demonstrated and t r a n s f e r r e d  i n  t h e  

v a r i o u s  areas  o f  t h e  Jordan V a l l e y .  Technology was, however, adapted more 

r e a d i l y  t o  d r i p  r a t h e r  than s p r i n k l e r  i r r i g a t i o n .  

About 300 fa rmers  p a r t i c i p a t e d  i n  t h e  p i l o t  tomato growing demons t ra t i on  

a c t i v i t i e s  c a r r i e d  o u t  i n  t h e  e a r l y  s tage  o f  p r o j e c t  imp lemen ta t i on .  I t  i s  

es t i rna ted t h a t  a t  l e a s t  1,500 a d d i t i o n a l  tomato growers th roughou t  t h e  Val l e y  

have s i n c e  adopted t h e  package o f  p r a c t i c e s  demonstrated on t h e  f i e l d s  o f  t h e  

300 fa rmers ,  i n d i c a t i n g  t h e  m u l t i p l i e r  e f f e c t  o f  t h e  p i l o t  demons t ra t i on  

a c t i v i t y .  The new techno logy  i nc reased  y i e l d  and q u a l i t y  o f  tomatoes two t o  

t h r e e  f o l d  as compared w i t h  conven t i ona l  p r a c t i c e s .  There i s  l i t t l e  doubt  

t h a t  t h e  tomato a c t i v i t y  has changed f a r m e r s '  o u t l o o k  toward  y i e l d  p o t e n t i a l ,  

more e f f e c t i v e  use o f  f e r t i l i z e r  and water ,  and reduced l a b o r  due t o  t h e  

p rope r  use o f  mulch and i r r i g a t i o n .  



2 2 ,  Lessons Learned 

( A )  The Water Management Technology P r o j e c t  (a   rant t e c h n i c a l  ass is tance 

p r o j e c t )  t i e d  i n  and was c l o s e l y  r e l a t e d  t o  a  $ 4 . 5  m i l l i o n  ( o r i g i n a l l y  $8 

m i l l  i o n )  1976 A I D  s p r i n k l e r  equipment l oan  p r o j e c t  i n  as much as t h e  main 

t h r u s t ,  n o t  achieved, was the i n t r o d u c t i o n  o f  s p r i n k l e r  i r r i g a t i o n ,  I n  

r e t r o s p e c t  - and h i n d s i g h t  - the t e c h n i c a l  ass is tance p r o j e c t  (WMT) should 

have preceded the  Loan p r o j e c t  and s u f f i c i e n t  research c a r r i e d  o u t  t o  p rov ide  

the bas is  f o r  the  type o f  i r r i g a t i o n  and the  s p r i n k l e r  equipment Loan. The 

f o l  l ow ing  excerp t  on Jordan Val l e y  farmers acceptance o f  s p r i n k l e r  i r r i g a t i o n  

taken f rom a  r e p o r t  e n t i t l e d  W(\ter Management Technology, s p r i n k l e r  i r r i g a t i o n  

(Jordan) prepared i n  February 1977 by D r .  Jack K e l l e r ,  i s  reproduced below. 

The views expressed almost 9 years ago by the  au thor  o f  t h e  r e p o r t  proved t o  

be t r u e .  

Farmers Acceptance o f  S p r i n k l e r  I r r i g a t i o n  

Several farmers were apprehensive about s p r i n k l e r  i r r i g a t i o n .  

The i r  main concern was w i t h  s p r i n k l e r  tomatoes, cucumbers, and 

squash. They s a i d  they feared s p r i n k l i n g  would r e s u l t  i n  fungus 

and disease problems and c r a c k i n g  t o  tomato sk ins .  The b a s i s  f o r  

these wor r ies ,  stemmed f rom the  f a c t  t h a t  when t h e r e  were unusua l l y  

heavy r a i n s ,  these problems arose. 

Prof .  Max Jensen ( then w i t h  the  F a c u l t y  o f  A g r i c u l t u r e )  and t h i s  

w r i t e r  ( D r .  Jack K e l l e r )  both  understand and share t h i s  concern. 

There i s  a  l a c k  o f  t e s t e d  and d e t a i l e d  v i a b l e  packages f o r  the  crops 



under s p r i n k l e  i r * r 8 i g a t i o n  i n  thr! V a l l e y ,  and a t  t h i s  

w r i t i n g  (Feb rua ry  1977)  i t  appears r i s k y  t o  push s p r i n k l i n g  

w i t h o u t  p r o v i d i n g  the  fa rmers  w i t h  ve ry  e x p l i c i t  and 

r e l i a b l e  i n f o r m a t i o n  on how t o  hand le  t h e i r  t h r e e  most  

impor tan t  c rops ,  tomatoes, cucumbers and squash. I n  f a c t ,  

i f  f o r  these JVC (now JVA) shou ld  a d v i s e  the  fa rmers  t o  

h o l d  o f f  s p r i n k l i n g  them. 

On the  o t h e r  hand, t h e r e  i s  agreement t h a t  t he  r o o t ,  

fo rage,  g r a i n ,  c i t r u s ,  and most o t h e r  vegetab le  c rops  ( w i t h  

t h e  e x c e p t i o n  o f  e g g p l a n t )  w i l l  produce ve ry  we1 1 under 

s p r i n k l e  i r r i g a t i o n  w i t h  no unexpected d i f f i c u l t i e s .  

( E )  B r i n g i n g  i n s t i t u t i o n s  t o  c o l l  abo ra te  i n  t h e  imp lemen ta t i on  o f  p r o j e c t s  i s  

a d i f f i c u l t  t a s k  and excess i ve  opt imism i n  t h e  l e v e l  o f  expected 

c o l l a b o r a t i o n  may n o t  be warranted.  Un less  i n s t i t u t i o n s  a r e  s e r i o u s l y  

committed t o  a p r o j e c t  and i t s  o b j e c t i v e s  and u n l e s s  t h e  r e q u i r e d  l e v e l  o f  

resources and c o o r d i n a t i n g  e f f o r t  a r e  p rov ided ,  coup led  w i t h  f o l l o w  through,  

t he  success o f  a p r o j e c t  which depends upon i n s t i t u t i o n a l  c o l l a b o r a t i o n  w i l l  

be l f m i t e d .  Th is  p r o j e c t ' s  l i m i t e d  achievement i s  l a r g e l y  a t t r i b u t e d  t o  

inadequate o r  nea r  absence o f  i n s t i t u t i o n a l  i nvo l vemen t  and c o l l a b o r a t i o n .  

As s t a t e d  i n  t h e  p r e v i o u s  e v a l u a t i o n  PES No. FY81-3, t h e  requ i rement  t h a t  a 

f o rma l  agreement, s a t i s f a c t o r y  t o  A I D ,  appeared i n  t he  p r o j e c t  agreement as a 

C o n d i t i o n  Precedent  ( C P )  t o  d isbursement o f  p r o j e c t  funds.  When i t became 

e v i d e n t  t h a t  such an agreement c o u l d  n o t  be consummated as a n t i c i p a t e d  d u r i n g  

p r o j e c t  design and as fa rmers  were t o  beg in  pu rchas ing  s p r i n k l e r  systems t o  

i r r i g a t e  t h e i r  1978 f a l l  c rops  and needed t r a i n i n g  i n  t h e  use o f  s p r i n k l e r s ,  

A I D  agr,eed t o  amend the  Grant  Agreement and reduce t h i s  CP t o  a covenant .  

The Agrf?r?nient was so amended i n  June 1978, b u t  t h e  covenant  was n o t  met. 



(C) i j r r l y  the f i r s t  COJ P r o j e c t  D i t w t o ~  WdPJ ( ? s s i y n ~ l d  t o  the  p r o j e c t  on a f u l l  

t ime b a s i s .  P r o j e c t s  o f  t h i s  n a t u r e  requi tno a  f u l  1 t fme d i r c c t o t *  supported by 

zdequa t e  s t a f f  and resources .  
b 

23. Remarks and Recommendations 

( a )  The c o l l a b o r a t i o n  o f  t h e  t h r e e  i n s t i t u t i o n s  (MOA, JVA and FOA) which d i d  

n o t  come about  under t he  Water Management Technology P r o j e c t  as e n v i s i o n e d  

w i l l  have a  b e t t e r  chance o f  b e i n g  a , t t a ined  under t he  ausp i ces  o f  t h e  r e c e n t l y  

c r e a t e d  semi-autonontous N a t i o n a l  Center' f o r  A g r i c u l t u r a l  Research and 

Techno1 ogy (NCARTT) . 

The NCARTT w i l l  be under t h e  s u p e r v i s i o n  o f  a  s t e e r i n g  commit tee formed by t h e  

Prime b l i n i s t e r  which c o n s i s t s  o f  h i g h  l e v e l  o f f i c i a l s  o f  t h e  agencies and 

i n s t i t u t i o n s  concerned w i t h  a g r i c u l  t u r e .  NCARTT w i  11 be headquatered i n  Amman 

and w i l l ,  i n i t i a l l y ,  have f i v e  s a t e l i  t e  r e g i o n a l  o f f i c e s  f o r  research and 

techno logy  t r a n s f e r  i n  the  p redominen t l y  r a i n f e d  h i g h l a n d s .  I t  i s  p lanned 

that; a t  some l a t e r  da te  the  MOA D e i r  A l l a  Research S t a t i o n  wh ich  serves  

i r r i g a t e d  a g r i c u l t u r e  i n  t h e  Jordan V a l l e y  w i l l  be a t t a c h e d  t o  NCARTT. 

Given the  S t e e r i n g  Commit tee 's  compos i t i on  o f  o f f i c i a l s  o f  a1 1  t h e  concerned 

agencies i n  one body and i t s  mandate shou ld  make i t  t h e  l o g i c a l  forum and 

p rope r  mechanism f o r  c o o r d i n a t i n g  and s u p e r v i s i n g  resea rch  and techno logy  

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

NCARTT w i  11, a t  t he  a p p r o p r i a t e  t ime,  be a b l e  t o  dea l  more e f f e c t i v e l y  w i t h  

the  k i n d  o f  problems which c o n t r i b u t e d  t o  t he  non-achievement o f  t h e  p r i n c i p a l  

o b j e c t i v e  o f  t he  WMT P r o j e c t .  



(5) U S A I D  i lnd O V A  shou ld  c o n t i n u e  t a p p i n g  the  resources  p r o v i d e d  under t h e  

c e n t r a l  l y - f u n d e d  Water Clanagement S y n t h e s i s  I I P r o j e c t ,  wh ich  has t h e  key 

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

imp rov ing  w a t e r  management p r a c t i c e s  i n  t h e  des ign  and o p e r a t i o n  o f  e x i s t i n g  

and f u t u r e  i r r i g a t i o n  p r o j e c t s  and g i v i n g  gu idance t o  U S A I D  f o r  s e l e c t i n g  and 

a s s i s t a n c e  from t h i s  p r o j e c t  has been w e l l - u t i l i z e d  by 

A u t h o r i t y  wishes t o  c o n t i n u e  u s i n g  t h i s  m e c h a n i m  f o r  

i r r i g a t i o n  system. 

imp lement ing  development o p t i o n s  and i n v e s t m e n t  s t r a t e g i e s .  Techn i ca l  

t h e  JVA, and the  

i m p r o v i n g  t h e  Val 

( C )  I n  o r d e r  t o  m a i n t a i n  t h e  a g r i c u l t u r a l  g a i n s  made i n  t h e  Jordan V a l  l e y  and 

w i t h  t h e  expec ted  increas 'e i n  p r o d u c t i o n  r e s u l t i n g  f r om expans ion  o f  t h e  

i r r i g a t e d  a rea  and improved techno logy  b e i n g  deve loped and used, c o n t i n u e d  

e f f o r t s  shou ld  be made t o  address t h e  prob lem o f  m a r k e t i n g  f r u i t s  and 

vegetab les .  



Table u e  

1977 and 1982 

1977 1982 

CrOP Production Area I?roduction Area % Change 

(htric tons1 (dununs I Metric Tons) Dunums in Area 

Tomato 66,290 66,936 

W9'Plant 23,365 20,710 

Potato 11,697 10,440 

Cucumber 6,027 6,178 

%+sh 25,398 22,674 

Source: Department of Statistics Agricultural Sample Surveys 



ES-ted Yield Increases for Selected Vegetables 

In Jordan Valley 

1977-1982 

% increase 
in yield 

!Amato 990 

Eggplant 1, 128 

Potato 1,124 

Cucuanbcr 9 76 

sguash 1,120 

Source: C e p r t m n t  of Statistics Agricultural -1e Surveys 
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