
I 

I . -< - t ' .(< 

i1 UNITED 
AMERICAN EMBASSY 

AMMAN -- JORDAN 

FI/ Sf 
DATE: June 1, 1961 

ACTION W R A N D U M  FOR THE DIRECTOR 

THRU: Senior Review 
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PROBLEM: The attached Project   valuation Summary (PES) 
recommends early termination of Project 278-0192 Water 
Wiagement Technology. Ins rde r  t o  complete the document / 

the Director's concurrence and signature is required. 

BACKGROUND: The Project Grant Agreement supporting th i s  
project was executed i n  September of 1977, The contractor 
Frederiksen, K d n e  & Associates (FKA) was selected in 

c August of 1978 end as host country contract executed by the 
Jordan Valley Authority ( JVA ) . Contract personnel were 
scheduled to  arrive in  Jordan i n  September 1978. Contract 
advisors arrived i n  Jordan i n  February of 1979. '1 . 

The brojeat for  two long-term advisors: the 
Chief of Party was t o  be the project research advisor who iL 

, 
was t o  have a 36-month%our i n  Jordan; the extension/ 

c%' 
- training advisor was funded for 18 rno~t~hs. The cenclidate . . 

z .  

l,. selected for the research s lot  would only agree 30 a 24- I $ ,  

, month contract. As Dr. Marlowe was highly qualified, the 
-. . 4 :-. 
., , . ,, JVA and USAID jointly agreed t o  se t t l e  for the 24 month -I 

" ,  

contract. \ - <  ! - \ I  

' The extansion/training advisor ,' k. Duane Lindgren , completed - * .  
his 18-month tour i n  July 1980. Dr. Marlowe completed his L 

.T, 4 ' 
- 

;;:< .' 
tour in January 1981. It i's ,USAID1a understanding that  *? ' . 

,it , t . ,  

, L- c-- while the FI[A contract w i l l  not expire unt i l  November 1981, , . .. 
>, .. 1 .. +., . . ' 

L-4 
. . . the JVA plans no further ec t%dt ie s  under th i s  contract. -.- IY . i .  .- . .i , ,. , ". . . *.  - " .  -. . 
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The main thrust  of this project,  as planned, was t o  f ac i l i t a t e  
the introduction of sprinkler i rr igat ion in to  the Jordan 
Valley. Both the training and research components were 
targeted t o  t h i s  objective. Implementation was t o  be under- 
taken joint ly by the JVA, the Mnis t ry  of Agriculture (MOA) 
end the University of Jordan Faculty of Agriculture (FOA). 
While the overall impact of project ac t iv i t i es  has been 
positive, the ins t i tu t ional  involvement of the MOA and the  
FOAhavebeen negligible' and achievement of project objectives 
generally f e l l  short of expectations. 

The s ta tus  of the project can be summarized as  follows: 

There is  t o  be no further input by the FKA. 

The Project Assistance Completion Date is September 30, 
1981, leaving l i t t l e  time t o  redirect  project ac t iv i t i es  
or t o  implement additional TA act iv i t ies .  

A l l  responsibility for  agriculture development i n  the 
Jordan Valley has been transferred t o  the Ministry of 
Agriculture, and it is,  therefore, no longer appropriate 
fo r  JVA t o  be involved i n  agriculture research and 
extension. 

Termination of the project w i l l  leave i n  excess of $ 600,000 
of project funds unexpended. 

OPTIONS: There are three alternative options t o  project 
termination: 

 he, ;TVA has informally requested tha t  USAID c ~ n s i d e r  
u t i l iz ing the remaining project funds t o  procure agricul- 
ture machinely and equipment fo r  use i n  the Jordan Valley. 

This option is inconsistent with project objectives, 
would require a restructuring of the original project 
design and would also require an advice of program change. 
Such options are neither r e a l i s t i c  nor recommended a t  
t h i s  stage of the project 's l i f e .  

The JVA has al ternatively suggested that  the project be 
continued i n  the Wadi Araba area - a development area where 
agriculture development remains the responsibility of JVA 
and where most of the problems identif ied i n  the W project - 
paper prevail and must be addressed. 



This is clearly a deviation from the purpose of the MdT 
project since Wadi Araba is a distinctly separate geo- 
graphic area from the Jordan Valley in USAIDts view, and 
assistance for agriculture development in this area is 
inconsistent with the geographic focus of AIDts agricul- 
ture assistance on the Valley. Little research or other 
data is available to support TA efforts. 

3. A third option would be to substitute the Ministry of 
Agriculture for the JVA as the WMT project implementing 
agency and to mend project documentation accordingly. 
Doing so would necessitate AID/W approval of a revision . 

to the project authorization, amendment of the Project 
Agreement ( including Annex I) and extension of the PACD. 

project activities are, for the most part, parallel 
to, and are compatible with, the proposed agriculture 
project to be implemented rrlth the Ministry. Should 
USAID and the GOJ agree on such a substitution, the 
residual funds might be utilized as transition funding 
to start up some efforts to be carried on by during the 
period between the time the Project Agreement is signed . 
and the new project begins operation. 

Adopting this option has some attractions; however, 
doing so would add to the administrative tasks being 
placed on the Ministry by the new project, as well as 
upon USAID staff and possibly diverting attention from 
the new activity. Given the estimated time required 
to revise the Water Management documents and the proposed 
start-up of the new project toward the end of CY 1981, 
the utility of such a transition arrangement-may be 
limited. Little procurement or training could be 
initiated in the time availuble, 

I 
J 

RECCMENDATION: That you approve the PES conclusion by sign- 
ing the attached PES. The most expeditious manner of ddobligat- 

, ing the undisbursed funds is to effect an agreement with the 
: GOJ by which the PACD would be advanced and issue a PIL 

' incorporating such a modificakion to the Agreement along with 
a clear description of the ramifications this action would i 



entail. The PIL would be countersigned by the GOJ a? the 
deobligation would then occur without furt5er action. Due 
pending contracts claims should be resolved and contracts 
terminated prior to the amended PACD to allow termination 
payments . 
CLEARANCES: 

A/CONT:DSheldon: 
C/OTP : JTurman: 
CD: TPearson: 
PRG:DLeaty: 
RLkGDavidson: 
DD:LRichard~: re 
Attachments: 
PES Water Management Technology 
State 138736, dated 5/29/81 , 
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Tho Project Grant Agreement supporting t h i s  project was 
executed i n  September of 1977. The contractor Frederiksen, 
Kamine & Associates (FKA) was selected i n  August of 1978 
and a host country contract executed by the Jordan Valley 
Authority (JVA) .  Contract personnel were scheduled t o  
arrive i n  Jordan i n  September 1978. Both of the advisors, 
proposed by the contractor, declined t o  come t o  Jordan a t  
the  l a s t  minute. The contractor then launched a search for  
al ternate advisors who arrived i n  Jordan i n  February of 1979. 

The project provided for  two long-term advisors; the chief of 
party was t o  be the project research advisor who was t o  have 
a 36 month tour i n  Jordan. The extansion/training advisor 
was funded for  18 months. The candidate selected for  the 
research s lo t ,  Dr. George Marlowe, would only agree t o  a 24 
month contract. As  Dr .  Marlowe was highly qualified, the JVA 
and USAID joint ly agreed t o  s e t t l e  fo r  the 211 month contract. 

The e.ftension/training advisor, Mr. Duane Lindgren, completed 
h i s  tour in  July 1980. Dr. Marlowe completed h i s  tour i n  
January 1981. While the FKA contract w i l l  not expire un t i l  
November 1981, it is understood the JVA plans no further 
ac t iv l t i es  under t h i s  contract. 

The main thrust  of t h i s  project,  a s  planned, was t o  f a c i l i t a t e  
the introduction of sprinkler i r r igat ion in to  the  Jordan 
Valley. Both the training and research components were t a r -  
geted t o  t h i s  objective. See attachment number one for a 
detailed discussion of problems encountered by JVA i n  distr ib-  
ution and u t i l i aa t i an  of sprinklers i n  the Jordan Valley. 

Implementation was t o  be undertaken joint ly by tpe JVA, the 
Ministry of Agriculture (MoA) and the University o f ,  Jordan 
Faculty of Agriculture (FOA). While the overall  impact of 
some project a c t i v i t i e s  has been positive, the ins t i tu t ional  
involvement of the MOA and the FOA has been negligible and 
project purpose and outputs have not been achieved. 

In l igh t  of the fact  tha t  there is t o  be no further input by 
' - t h e  contractor, FKA, and tha t  the Grant Project Assistance 

Completion Date is September 30, 1981 leaving l i t t l e  time t o  
signif icantly redirect  project ac t iv i t i es ,  the. evaluation team 

I recommends ea r ly  termination of both the  FKA contract and the 
, Water Xanagement Technology Project . 
1 

- . < %  . 



14. Evalugtion Methodology: 

This is the first formal evaluation of this project. Evalua- 
tions, as scheduled in the project evaluation plan were de- 
layed as throughout 1978 and much of 1979 project implement- 
ation activities had not yet begun. This evaluation was 
scheduled for January 1981, when it was expected there would 
be some project activity to review. This evaluation was 
carried out by USAID agricultural staff with contributions 
from the contractor and JVA staff personnel. 

The methods used have been straight forward and simple. The 
evaluation team visited project sites in the Jordan Valley, 
talked with Valley farmers, talked with project personnel, and 
reviewed project activities and project documents with other 
institutions having agriculture responsibilities in the Valley. 
The team compared the status of water management by Jordan 
Valley farmers today with that in pre-project days and assessed 

. the impact of the project in increasing water use efficiency. 

15. External Factors: 

External factors have had a major impact on project activities 
and are principally responsible for the current status of the 
project. They can be summarized as follows: 

A. While the JVA had prime responsibility for the project, 
actual implementation was to be carried out by the Ministry 
of Agriculture and the Faculty of Agriculture. All three 
institutions participated In project design and had gene- 
rally agreed to accept responsibility for W e m e n t  ation. 
Formal agreement was postponed until after the project 
agreement between U=XD end the GOJ was consummated. As 

C . .  

it turned out, an effective working agreement'with the - +.'. ..--- i( FOA, the MOA, and JVA I. never reached. 
I y ' I 
.' During the early stages of the project, the JVA attempted 

to pursue the project training objectives through informal 
arrangements with the U. During this early stage more 
than 2,000 farmer8 were trained in the mechanics of sprink- 
ler irrigation. However, with the appointmen*, of a new 

1 Minister in late 1978 this agreanent broke down and 
Ministry personnel were in effect drawn from the project. -. 



On the research side, the FOA designed research projects 
t o  address the research areas identified i n  the project 
paper. Some of the projects were in i t ia ted  in anticipa- 
t ion of an agreement between the  Faculty and JVA which 
would tr igger the procurement of commodities to  support 

t h e s e  researcn act iv i t ies .  In the absence of a working 
agreement t o  enable financial support from the A.I .D.  
grant, FOA project research was discontinued. 

In February of 1979 the project contract personnel arrived 
in  Jordan (more than nine months behind schedule). A t  t h i s  
point the JVA decided t o  conduct research and establish 
training s i t e s  as  a JVA function. 

B. The second major externil  factor  was the weather. During ' 

crop years 1977/78 and 1978179 Jordan continued t o  suffer 
from an extended drought. There was insufficient water 

! I available for  regular delivery through the newly completed 
pressurieed system i n  the Valley; therefore, sprinklers 
could not be used. Training farmers in the use of sprink- 
l e r s  when there was no water t o  operate them made l i t t l e  
sense. 

16.. Ynputs: - 
project outputs depended upon a substantial Jordanian input 

I 
of research and extension personnel. While the JVA made a - 
serious e f for t  t o  supply both, neither the research nor the 

I t raining envisioned in the project were accomplished. Although 
, other external factors had significant impact on project out- 

put, without the  d i rec t  involvement of MOA i n  ex%ension and the 
FOA i n  research, the probability of achieving project targets  
was remote. 

There were problems with the timely a r r iva l  of project commodi- 
t i e s  but in the l i gh t  of other factors t h i s  was minor. 

The U.S. contractor chief of party was highly qualified, 
completely eedicated and accomplishment oriented. It was 
principally through h i s  ef for t  that  some meaningful research 
work was accomplished. 



17. Outputs: 

Project outputs : 

Actual 

a. Research and extension ac t iv i t i es  a. Some research work is under& 9 
ralated t o  new i r r igat ion tech- way, however, it is  being - 
nlques being carried out i n  the . carried out independently 
Jordan Valley involving coopera- by the JVA, lhOA and FOA. 
t ive  e f for t s  by the  Jordan Valley 
Authority (JVA), the MOA and FOA. 

Research projects aimed a t  adopt- b. 
ing and/or developing new crop 
var ie t ies  and cropping practices. 
Research findings being fed in to  
farmer training/extension pro- 
grams within 18 months a f t e r  
project 's  inception. 

As above, research is .being 
done. The most significant 
research has been done a t  - 
locations supervised by the 
project.  However, there 
was no established mechanism 
t o  effect ively deliver research 
resu l t s  t o  the farmer. 

c. A minimum of 40 technicians c. Four JVA'technicians were - 
trained i n  sprinkler and other trained, but a l l  are now work- 
improved i r r iga t ion  techniques. . , ing outside of the Valley i n  

Wadi Araba where they are using 
the  sprinkler technology. 

d. One thousand farmers trained i n  d. More than 2,000 farmers were 
the mechanics of sprinkler irri- trained i n  the mechanics of 
gation, elementary water manage- sprinkler i r r igat ion by JVA 

b - ment, and elementary cropping and USAID s taff  but outside the 
+ - ,  

1 .  

I .  

practice4 within three months of project. However, not more than 
recipient of on-farm eqdpment 150 farmers have purchased 

, .  provided from AID loan. sprinkler systems. 

e .  This number t o  increase t o  3,000 e.  The capital  projects were 
upon completion of:additional completed on t i m e ,  however, 
capital  projects i n  1978. drought conditions reduced 

-! ,., 
available water and sprinklers 

,.I-- -. . . . could not be used. 
.I;, .. . . 
, .  

f . Additional training/extension f .  No new packages are being deve- - 
I '  

sessions w i l l  be carried out as 
+ , 

loped and no mechanism for  dis- 
I .  ,crop and water management packages semination has been developed. 

i - a .  developed, 
. . 
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Magnitude of Output : 

Planned 

Four research stations (one of a 
which, that of the FOA, is out- 
side project but whose work is 
coordinated with that of the 
other three ) conducting adap- 
tive research in significant 
problem areas in irrigated agri- 
culture. 

Actual - 

Close coordination between exten- b e  
sion/research training activities. 
Researcb funding being led into 
training/extension and feedback 
into research problem identifica- 
tion. 

Some research work is being 
carried out at three sites in the + 
Valley by JVA, however, these are 
temporary sites. Very few of the 
research requirements identified 
in the PP are being addressed. 

-- ---, 

There is no coordination ' 

. 
between MOA and FOA extension 
and research. 

Three thousand farmers in project c. Two thousand farmers were trained 
areas trained in basic mechanical, in mechanical handling' of sprink- 
water management and cropping ler systems. No other water 
practices. management technology was 

developed or taught under the project . 
Assumptions: 

Major production problems encoun- a. Major production problems under 
tered 'during progress of project sprinkler irrigation did not 
are amenable to solutions by adap- develop as major areas were not 
tive research. irrigated by sprinkler. 

\ 

Training methods acceptable to b. Farmers accepted 'the training 
farmers are available. 'methods used. 

c. ~ooper&ion among Jordanian c. Jordanian agencies could not agree 
agencies can be maintained. on their specific roles and respon- 

sibilities. The formal agreement 
. . 

r /  & #  

required in the project agreebent )kl' 

m's never consummated.' i 1 u"' 
I '  

1 ,  

!,. . 
:, , d. Loan-f inanced sprinkler equipment a d . Sprinkler equipment was available 
, - 

I >  % ,  , r.eady for distribution in December for'distribution as scheduled. 
/ I  

, , 
3 1977. 
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Planned 

e, Reservcir of King Talal Dam fills 
sufficient to provide water for 
Zarqa Triangle and East Ghor Ex- 
tensions by November 1977. 

f. Farm land in project areas sur- 
veyed and titles given to eli- 
gible farmers by November 1977. 

Actual 

a. The King Talal reservoir did not 
fill until the late fall of 1979. 

/" 
There was insufficient water for 
those areas until that time. 

f. The lack of survey teams slowed 
the survey work and delayed 
granting clear title to land 
owners in some areas. The lack 
of clear title prevented new 
owners from purchasing sprinklers 
on credit. 

18. Purpose: 

Project Purpose Statement: Upgrade agricultl* *.. productivity in the 
Jordan Valley by systematically raising the effsciency of water utili- 
zation. 

EOPS Indicators: . 

Planned A - - Actual 

a. Sprinklers and other advanced a. sprinklers are not nor in general 
irrigation techniques in effec- use in the Valley. The predominant 
tive use in Valley areas o n ,  advanced irrigation technique being 
crops to which they are well used is drip irrigation. This i 

adopted. system has been commercially pro- 
moted and, at least in the short 
run, beneftts and efficiency are 
greater than using sprinklers. 

b. Greater water efficiency b. Water use ecficiency Gutside the 
permitting year round project areas has improved manifold. 
irrigation to all irriga- Owners dependent on well water in 
ble areas in the Valley. many instances had insufficient water 

to irrigate their entire acreage. 
The use of drip irrigatibn has 
permitted them to expand the area 
irrigated fourfold' more. Within the 
project area water is being delivered 
through the pressure system only in 
the EGMC 18 km.-extension; In 'this ' " 

area only a few sprinkler systems are , 
in use and then only to leach salts 
from the soil. Crops are being 
irrigated with furrow or drip systems. 



Planned 

Farmer crop yields signif icantly 
greater with improved i r r igat ion 
and cropping technology than with 
surface irr igat ion,  a t radi t ional  
technology. 

Specialized training unit  dis- 
banded and functions absorbed 
by regular extension service. 

Actual 

c. Crop yields have improved on the 
average and yields on those farms 
adopting new technology have more 
than doubled. The project impact 
on improved yields has been l i m i -  
ted mostly t o  one crop -- tomatoes. 
Improvenent i n  tomato yields i s  
not direct ly related t o  improved 
water management but t o  the adop- , 

t ion of complete package of 
improved technology. 

d. The specialized training unit 
was never formally organized. 

A t  the time of project developrnent,it was considered ;that almost 
universal adoption of sprinkler i r r i ga t i on , i n  the Jordan 
Valley was not only desirable but practical.  The project 
envisioned rapid acceptance of sprinklers because they would 
save water, they were modern and therefore were bet ter ,  they 
were practical ,  they were inexpensive, credit  terms would be 
favorable and a host of other positive benefits. 

The project was designed t o  underline the benefits by demon- 
s t ra t ing  t o  the farmers how easy sprinklers were t o  use and 
tha t  they were both more effect ive and eff ic ient .  

The project did not i n  fac t  accomplish t h i s  objective. There 
are few conclusions t o  be drawn from,project research work that  
would e i ther  confirm nor refute the efficiency and des i rabi l i ty  

*of  almost universal sprinkler use. There is some evidence that, 
i n  fact,sprinklers may not be a s  universally desireable as  they 
were i n i t i a l l y  thought t o  be. 

19. Goal: - 
,I1To support-the GOJ'S sector goals of increasing agriculture 
yields and production, improving farmerls welfare through 
increased incomes and in~ reas ing~fo re ign  exchange earnings." 
While both individual farmers1 ylelds and overall  production 

3 



in the Jordan Valleyhave increased during the project period, 
it i s  not possible t oa t t r i bu t e  such increases t o  project 
ac t iv i t i es .  

An adaptive research and demonstration program, based on the 
most limiting factors, was developed and implemented by JVA/ . .  An established technological package used extensively 
in  winter tomato growing areas of the U.S. was demonstrated 
and transferred t o  various areas of the Jordan Valley. This 
package involved a new method of producing strong, disease 
free t omto  seedlings tha t  we rep l a t ed in  a drip irr igated,  
fumigated, raised bed i n  which the seasonal f e r t i l i z e r  require- 
ments were p l a c e d a d t h e  bed t igh t ly  covered with a black p las t i c  
mulch. Stakes w r e  placed along the length of the rows and twine 
stretched' between the stakes i n  a basket weave t o  hold the 
tomato plants  in  en upright position. This upright growth with 
wide row middles allowed pesticide spray equipment t o  t ravel  
between the rows and thoroughly cover the tomato plants. 

I 

The new technology increased yield and quality of tomatoes ( a  
crop representing 40% of the agriculture income from the Jordan 
Valley) two t o  three-fold a s  compared t o  conventional practices, , 

This technology has benefited the handful of farmers who par t i -  
cipated in  the demonstration program but there is no, currently 

' 

functioning, ins t i tu t ional  capacity t o  q r e a d  t h i s  technology 
through the Valley, Progress toward the project goal has been 
made i n  tha t  methods of improving yield and quality through 
be t te r  water use-ef f iciency have been demonstrated via improved 
technology but the improved technology d i d  not enhance sprinkler 
use; in fact ,  it favors furrow or  drip i r r i g a t i p ,  

20. Beneficiaries : I 

The principal direct  beneificiaries of t h i s  project a c t i v i t y  are 
those 250 t o  300 farmers who participated i n  the p i l o t  tomato 
growing demonstration ac t iv i t i es .  I f ,  through t h e i r  innovation, 
tomato growers through-out the Valley adopt this'package of 
practices the t o t a l  number would swell t o  more than 3,000. 

, ' . - .  
While more than 2,000 farmers participated i n  the sprinkler 
i r r igat ion act ivi ty,  no more than 150 farmers ,have purchased 
sprinkler systems. 

k b .. - 5 . . 
I.. *. 
5'": P.' , . 



The eight Jordanian MAT project employees benefited both from 
learning a new technology and an effective means of extending 
this technology. The trained technicians, if they can be 
recruited for the new Jordan Valley Agricl'ltural Project, can 
have a much greater impact and quite possibly benefit most of 
the 6,500 farm families in the Jordan Valley. 

Four project technicians were participants in a specially 
planned, six week training program administered by the University 
of Florida. This training was tailored to meet the need of the 
tomato activity and proved to be highly successful. Shortly 
after their return, the four participants were transferred to 
JVk activities in Wadi Araba where their training was only 
minimally applicable. 

21. Unplanned Effects: 

The original goal of having the Ministry of Agriculture and 
Faculty of Agriculture provide the problem-solving base for 
a sound water management training program did not materialize. 
Early in the project, the dilemma emerged as to how to initiate 
this problem-solving effort if .existing agencies were not provid- 
ing a concerted input. An adaptive research and demonstration 
program, based on the most limiting factors for tomatoes (a crop 
representing 40% of the agriculture income from the Jordan 
Valley), was developed and implemented by JVA/WMT personnel 
and coordinated with the Ministry of Agriculture and the Faculty 
of Agriculture whenever possible. Water management was the pivo- 
tal activity for all program elements. An established techno- 
logy from the U.S., which provides high water-use efficiency, 
was tested, demonstrated, and transferred in variaw areas of 
the Jordan Valley. The technology was, however, adapted more 
readily to drip rather than sprinkler irrigation. 

The new technology increased yield and quality of tomatoes two 
to three fold as compared to conventional practices. .This 
adaptive research and demonstration program, which has proved 
to be effective, a b u l d  continue. There is little doubt that 
the tomato activity changed the farmers outlook toward yield 
potential, more effective use of fertiliser and water, and 
reduced labor due to the proper use of mulch and irrigation. 



Follow-on technology such as the use of herbicides, fruit 
setting growth regulating chemicals, better fumigation 
methods, and tractor-dram or even self-propelled sprayers 
should be demonstrated. 

22. Lessons Learned: 

Lessons learned in connection with this project can be divided 
into two categories: positive and negative. The negative 
lesson learned was: 

The Grant Agreement called for a tripartite agreement among the 
JVA, MOA and FOA. This appears to have been a mistake. Bi- 
lateral agreements between the JVA and the FOA and the JVA 
and the MOA could have served the needs of the project and 
would have been immeasurably easier to negotiate. Unfortunately, 
by the time this became obvious it was too late to take remedial 
action.' 

The requirement that a formal agreement, satisfactory to AID, 
appeared in the project agreement as a Condition Precedent (CP) 

' 

to disbursement of project funds. When it became evident that 
such an agreement could not be consummated as anticipated during 
project design and as farmers were to begin purchasing sprinkler 
systems to irrigate their 1978 fall crops and needed training in 
the use of s p r ~ e r s j '  AID agreed to amend the Grant Agreement 
and reduce this CP to a covenant. The Agreement was so amended 
in June 1978, AID funded a four-man team to assist the GOJ in 
reviewing and reconmending an organizational structure for the 
delivery of agriculture services in the Jordan Valley, Such an 
organization would have involved all three entities. The team 
report was presented to the 00J in August of 1978 and the GOJ 
indicated that some action would follow. No action was taken. 
While the intentions of the GOJ were good, the covenant was 
not met. A project element as important to project implementa- 
tion as the participation of the principal action agents should 
not be left until after the Project Agreement has been 
consummated but should be resolved during project development. 

On the positive side, the research and demonstration activities, 
although they deviated fromplanned project activities, clearly 
demonstrated the receptivity of Jordan Valley farmers to an 
innovative approach to tec&ology ,transfer. - Generally, extension 



efforts in the ValUey, over the past several years, have been 
ineffective. Farmers, in general, have discounted the exten- 
sion service as a creditable source of usable technology. 
However, the limited demonstration program mounted by W 
personnel was designed to involve the cooperating farmer and 
his neighbors in all aspects of the demonstration. This 
proved to be effective in that each of the plots attracted 
from 25-30 participants, most of whom were share-croppers. 
Farmers were initially quite skeptical but as they observed 
and asked questions they became involved. As the crop 
season kr,,ressed, the advantages of the new technology were 
apparent and most were ready to adopt many of the new practices. 

2?.  Attachments: 

1. Loan Status Review Report, S, ~inkler Irrigation Project . 
2 .  End 'of Tour Report, Water Management Technology Project, 

Jordan Valley Authority, 16 pages. 

3. Appendix End of Tour Report, Water Management Technology, 
10 pages. 







- -d * - UNITED STATES GOVERNMENT 1 
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J U l L C t 8  A I D  Loan No. 278-K-018 - Loan Status Review Report 
Sprinkler I r r iga t ion  Equipment Project 

! 
TO8 Edgar C.  Harrell ,  Director, USEiID/J 

Problem: Your approval is required f o r  the actions recomendcd belo::, 
-the subject report  (attached ). 

I 

Discussion: The review of the  loan s t a t u s  indicates  tha t  a l l  loan 
funds have been disbursed. The review describes.problems encountered : 
during implementation and what is being, o r  vms, done t o  resolve them. i 

The review concludes t h a t  the  project  did not achieve its purpose as  
scheduled i n  the  Loan Agreement, i . e . ,  the  equipment is not being 
purchased by farmers a t  scheduled r a t e s  shovm in  the  PP. However, 
the review concludes t h a t  the purpose a s  s tated in the  PP w i l l  be 
achieved ultimately. I 

! 
The Project Ccmi?,tee, a s  a r e s u l t  of i t s  review, rccommds: 

1 

a. That a Project Implementation Let ter  be nc~crti:lted providing up t f ~  
f i v e  years f o r  t h e  JVA t o  d i s t r ibu te  the equipment. Accelerated repnynent 
of the  loan f o r  t h e  estimated value of any undistributed equilment mn:: LC 
requested a t  the end of t h i s  time period; and 

b. That the  JVA submit to  USAID semi-annunl (Jnnuary 31-Ju~tc 39) I 
dis t r ibut ion  status repor ts  indicating aulc:f : ~ n d  dis tr lLutic~n of the 
equ iprnent . w 

The subject report  has been circulated f o r  clearances three  times i n  
" f ina l  d ra f t t t .  Fu l l  4reeraent with, and concurrence nn, it:: f onn r.nd 
content have y e t  t o  be ashleved. Therefore, the Project Colnrnittee , 
recommends t h a t  t h e  Senior Jieview Cornittee meet t o  ~~lrikc o fix131 
determination. l' 

, I 
I 

Recornendation: That you approve the rcco~:mndcd nctiun:;. 

Clearances: USAID/J Project Reviw Comi tt c r  



LOAN STATUS REVIEVI liKrOiCi '  -- 3 , , A A J - s ~ z - ~  

A .  Iden t i f i ca t i on  

A . I . D .  b a n  Number: 278-K-018 
Name of Project  Spr inkler  I r r i ~ n t i o r ~  Equip::rcnt 
Original  Loan Amount: $8, GOO, 000.00 
Deobligations : ( See Sect ion C .2 ) $3,500,000.00 09/06)/77 

S 1 0 7  l 03/80 , 

S 4 .  J Pondi 111: 
F inal  Loan Amount: $4,489,428.80 
Date of Authorization: September 27, 1976 
Date of Obligation: September 30, 1976 
Terminal Date f o r  Disburscmen t : Novcmber 30, 1980 
Total  Disbursements ( a s  of 4/10/111):84, i,8?, 428.80 (&e Scxtion I.  ) 

Report prepared by: - 
In i  t i n 1  :; ~ o t c  

6 .  

Aied Sweis CWE 0 

Albert  Knrian CD/E 
Larry Srown CD 
Charles Jenkins OTP (@ 

. '. B. S m n o r y  .. . l 

This  loan was intended t o  f inance the prwurmcnt of' sprinkler 
i r r i g a t i o n  equipment i n  support of four  Jordan Valley irricnt.301.1 
construct ion p ro j ec t s  and has been f u l l y  disbursed. The purpose of 
improving a g r i c u l t u r a l  y i e l d s  i n  the Jordan Valley can not be shown 
t o  have been achieved by. t h i s  p ro jec t  because of equipment under- 
u t i l i z a t i o n .  Reasons f o r  t h i s  underu t i l i za t ion  a r e  s w ~ c s t e d  herein .  

.- 
C. -d 

1. Project  Description 
I 

The East Jordan River Vallcy (hercimf l,cr thc "Jtvt1:rn  Volley" ) 
is  t h e  western-most p a r t  of t h e  k shemi t e  Kingdom of Jortfnn. I t  ext,end:: 
from the  Yarmouk River t o  t he  Dead Sea. Thc Jordan V n l l c y  cc)ntuins 
approximately 420,000 dunums of a r ab l e  lnnd c:jpnt)te of' ::upjvtlru: :I 

program of susta ined i r r i g a t e d  agr icu l tu re .  

The Government of Jordan (GOJ) deci drd  i n  t h  c r ~ r  ly 1970's t,o 
encourage t h e  use  of sp r ink l e r  i r r i g a t i o n  in c e r t n h  nreris of thc Jordan 
Valley where o ther  i r r i g a t i o n  methods' vrcre b(bl ievod t o  bc less cff ' icierrt  
and more cos t ly .  These a reas  encompnsscd (I:?, , I  00 d\~numn, S ncl ud i ~ ~ f :  
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33,100 dunums being $migated by the open v:ntc!rcourse nethod. Four 
separate  construction projects  were designed n r ~ d  irnpltmc?r~t.eti to 
develop these areas  : 

(a ) The East Chor Canal Extension ( A .  I .D. Loen 278-H-001); 
( b )  The Zarqa Triangle Project (A.1.D. Loan 278-T-011); 
( c  ) The North East Chor I r r i ~ o t i o n  ProJect ( Int.crrl;~ticxral 

Developnent Association ); nnd 
(d ) The Hisban-Kafrein Irrigateion llroject (KF1'1). 

During the development and design of these pro jec ts ,  cost  
esca la t ion  f o r  equipment was underestimated resulting i n  insuf f ic ien t  
funds being avai lable  t o  procure the  spri11k7 cr i r r i g t ~  t ion equipment 
f o r  these projects .  

The Sprinkler I r r iga t ion  Equipmcn to L~:III ( 27.3-K-01fi ), ttre ' 

subject  loan, was t o  procure portable on-farm snrinkler  irrigcttion 
equipment t o  meet the  expected requirements 1.0 irri~ntc! the 03,lC)O 
dunums of land included under t h e  four ubovcmc~l t i  oned pro,jec ts. 'She 
GO J 's Land Redistribution Program was t o  crent,e nbout. 2,327 40-du~urn 
farm units i n  these a reas .  A minimum of one j~ortoblc spr jnkler  unit. 
comprised of two f l y l i n e s  was cxpcctetl t o  bc* providccl to crnc:h farm 
u n i t  . 

The mater ials  t o  be procured under the subject l a m  includ(:d 
portable  pipes,  f i l t e r s ,  pressure gauges, c(?uplers, valves, f i t t ir iys 
and spr inkler  heads. The ~ a t u r a l  Resources Authority ( I W  ) w s  too 
s to re ,  manage and d i s t r i b u t e  the  equipment. 1.0 frinn owner:: i i~~pr t>v r ld  
by the Jordan Valley Comission (,WC ) rls e l i ~ i h l e  r ec ip i rn t s  
following t h e  execution of c red i t  o r  cash sole  ngreemc.nt.s bC?t~~Wrl  tliio 
Agricul tural  Credit  Corporation (ACC)  and the e l i g i b l e  recipient .  
Funds rea l ized  from the  s a l e s  were t o  be mnlntnined i n  R saparate 
account by the  ACC f o r  relending t o  Jordrm V:lIley formor:; Tor 
procurement of addi t iona l  ~ n d / o r  rcplaccmnt. ::prink1 cr aqui;):!lcrr t . 

Concurrent with the abovemcnti ollcil i r:*i i:n t ion  ~<ro,i ef:t.:: nnd thi :: 
spr inkler  equipment project. is  USAID':: C':I wr  Xhrmgenrwt. ' l 'cct~rrr~lo~~:~ 
( V M T  ) Pro j e c t  ( Grant 278-01 92 ). A1 1 t~ rc i 11 I,# w i d  tm c!wr~pj W C I I  t, (!:I 41 
other.  The \W projec t  vms 1.0 provide I whrli r::~ l r~snl !:t.:tr~ccn I . ( )  ,Tr~rrl:rt I 

Valley farmers i n  the  proper u t i l i  zo t ion i)f s p r i ~ ~ k l  cr I rrj ly ,t.j orr .. 
equipment and t o  conduct the r~scnrch rqu i:*fvf t.o upl.irnj ;;c (: I Y ~ I  

production under a spr inkler  rcgirnc. 

2. Signif i cant ProJ cc t Event.:: 
. - -- - -. -- --...--. - .  . 

Equipncnt f o r  the  p r o J w t  i n s  est.ir:~:i:.cd t o  co::t $':.O mi 1 liorl 
a t  the  time of Pro,joct Paper devclnpmcnt.. Prlmnril:~ 3:: t . h *  rc::ult. of 
two events,  p ro jec t  cos t s  t o  A .  I.D. w r c  :*i!?~i  t'i c:rn!.ly rc*~l~i~:~d 
resu l t ing  i n  the  deoblignt.ion of $ 3 .  5 !ni 11 i O!I I ?:: f.r:;~I.c~:J~c.:* 0, 1077. 
These events wcro: 



( a )  The decision t~ 1 . h ~  G O J  t o  purchtlnc! thc: ::pririkla~* 
i r r i g a t i o n  equipment completely disassembled and t o  acquire Lilt 
necessary equipment and t raining t o  'assemble i t  i n  Jordan. This 
resul ted i n  savings I n  the purchase p r i ce  due t o  l e s s  U.S. labor 
costs ,  savings i n  f r e igh t  charges due t o  more compnct packing ar~d 
savings t o  A . I . D .  because l,llc! CGJ would provide the pcrso~mcl  
t o  asseiable the  equipment i n  Jordan. 

( b )  The COJ and U S A I D  endeavored t:, .is::uc irwitntjoric f o r  
bids zt a time when demand was low i n  thc  U.S. f o r  similar equipment; 
and succeeded. 

Total savings a t  the time of projcct  ccxnpletion h:lvc 
mounted t o  $3,510,571.20. 

On May 16, 1977, Temporary Law No. ( 18 ) was enacted zhu~iging 
the JVC t o  the JVA ( Jordo:~ Valley Authority ) and t rnnsf  crrinr: tile 

d authori ty  and r e spons ib i l i t i e s  of the  NRA (as  well a s  most other 
agel. aies i n  t h e  Jordan Valley ) t o  t h e  JVA. This resul ted i n  the JVA, 
as thk implementing agency, having a l l  authori ty  necesstwy for 
implenenting the  pro jec t .  

., 051 December 8, 1960, the JVA rcquest.ed USAID t o  include within 
the Annex I t o  the  Loan Agreement the additiot~:rl  i r r i l p t i o n  prc~jec t  
areas associate6 with the East Ghor Canal and P km Extension pro jec ts .  
Fanners i n  these areas have indicated an i n t e re s t  i n  purchnsirq & 

portion of the  avai lable  spr inkler  i r r i g a t i o n  cquiprnext even though 
they w i l l  be required t o  provide t h c i r  ow11 ;m!:;::uri:::t t ion sy s tcm. 
USAID issued Implementation Let ter  No. 14 on 1kce:nher 24 ,  1980 includili~! 
these two pro jec t  a reas .  

This pro jec t  was included i n  the  :,!cniornndi 
No. 5-278-81-3- dated Octobcr 27, 1980. Thi n r c p r  
recommendations concerning t11is pro,! ec t .  

urn - Audit ,  Report 
t made no 

The purgose of  t h i s  project  vm:; 10 i ~nprovc? :,!I? y i el ti:: of 
ag r i cu l tu ra l  crops i n  the projcct arcti::. 'i't~i :: a!ln t o  Lr: :toc:orn~~l j :;flccl 
by making spr inkler  i r r i g a t i o n  equipne~~t .  :IV:I i 1 : i l l  I ( !  to Il(~r(l:i~i V:L 11 f!y 
Fanners with the assumption 1,h:rt re1:iLwf : .P !ll~~ic::~ 1 :~rlvit:(: v1011ICI b: 
made avai lable .  

4. Covenants 

The GOJ covenanted " that  :ill the! irri~::iLicw ::ystca;s I'or which 
+ the  spr inkler  equipment w i l l  bc used \:'ill bt: co:npletctl i l l  rr t,irncl:r 

manner so a s  t o  assure e f fcc t ivc  uti l i : :ntior~ of '  l#hc XLl~i\)l.c: I tcln:: 
financed", i n  n d d i  Lion to t h e  s tnnhrr l  r*cxil:,*n 1 ~ v r * t l ~ t i  t:: r 1 1 1 1 i  wt*r : l r~t i  c:::. 



D. Achievanents 

A l l  equipment t o  be provided u i i e r  t h i s  loan hns bear ~ r u ~ ~ h n s e d ,  
delivered and is avai lable  fo r  ~urchase  by the Jorciun Volley i'onncrs. 
Those spare p a r t s  considered e s sen t i a l  f o r  the equipment provided 
have been ordered and have e i t h e r  been received o r  a re  in t r a n s i t .  
Adequate covered storage areas  have been constructed t o  protect  
those equipment items which could be dnnaged by exposure t o  the 
elements. 

E. Future Monitoring Needs 

In the  course of conducting other  agrictil turc sector  a c t i v i t i e s ,  
USAID/J will continue t o  be cogni cant of the u 1 t41:liite d i spos i t io~ i  
of the e q u i p e n t  provided under t h i s  loan. 

F. Organization and hmgemen - t 

The JVA is  responsible f o r  a l l  COJ devclo!jrnent pro,iects i r ~  the 
Jordan Volley including the subject project.  ' he  I r r i  pI.io11 and 
Drainage Division of JVA, headed by D r .  F R ~ I C ~  H:itour, V .  P., i r. 
responsible f o r  the  supervisio:l and coordinalior~ of ac L i v i  Lic::: 
r e l a t ing  t o  design, construction, operation 3114 mnintcnrlrm of 
i r r i g a t i o n  and drainage projects  . The equiprner~ t design and tender 
docuiients were prepared by the firm of Dar-Al-Iinndaaah, The 
equi-went was procured from t h e  i'ollovrin~ U .S. firms: ( I  ) h1::h Iloc/ 
Redi Rain; 2 )  RElinbotv Llhnufocturin,~; and 3 )  I h i n  Dird Int,crn:lt,iot~al. 

The various procurement aspects of t h i s  ~vo, jcc t  VV~I*L' ~ f f  icimrtl;: 
and competently adqinis tered.  The of ailul-c t o  contribute t o  the 
project  purpose on schedule is the r e su l t  of' :'(:a purcfmes or Ltic 
equipment by fanners.  This my be a t t r i b u  tcd,. i n  pa r t ,  t o  a lnck 
of personnel qual i f ied t o  demonstrate thc I~>II~:-~~ITII bcncf i t s  of - - 

spr inkler  i r r i g a t i o n  r e l a t i v e  t o  other i r r i r y  t i  on sc_hcmes. And, 
i n  p a r t ,  t o  delays i n  the  implementation of' L!I~: L:md RedistriLutio~i 
Program (See C. above and C. below). 

C. Sta tus  of Completion of Project Blcmcr~t:' 

A l l  2,785 portable spr inkler  un i t s ,  innluding p i p s ,  I'il teru , 
pressure guages, couplers, valves, f ittiru:!: n t d  spr inkler  heads, 
have been delivered t o  the  three designated s lmngc nnri di:;tributiorr 
centers i n  the  Jordan Vollc;:. kscntinl sjmrc pnr ts  hovr! h c r ~  
ordered ' and most delivered. Tlie i'in:~l s p r c  ; v r  1.:; order j :: i 11- LT-::I~:;  i :. 
but has been delayed due t o  s t r i k e s  i r i  thc  U .S. 
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L 

I b 
All unsold 

in protected and 
intended for use 
to deterioration 

equipment (approximately 2,564 units) is boin~ stored 
guarded areas. Soft rubber caskets whicll ore 
inside the 
if exposed 

gaskets have been storid in 
centers and are inserted in 
the purchaser. 

pipes of the nprinklor units nre :;irbjact 
to su11il;ht for an cxtendcd poriod. l'llccc 
buildings at the storage slid distrilution 
the 2ipcn only a t  tllc tirne of' dclivcry to 

As mentioned in Section 0.2. above, the JVk undertook to assernblc 
the portable sprinkler units in Jordan to rcducc purchnae nrid f r c i i ~ h t  
costs. Each of the three storage and distribution centers are staffed 
with personnel trained in the assembly, instnlhtion, operntion trrd 
maintenance of these units. In addition, each center i:: crlilipjwi witii 
all necessary tools and equipment for assembly includirll! ruhtivcly 
sophisticated machinery used for pressing fittings onto tiic pipes. 

Procedures have been developed and implemented which have permitted 
same-day delivery of ordered equipment. Equipment is usunlly delivered 
to the f a n  within 24 hours. Actions included within this timeframe. 
are: actual writing and pricing of the order; submission of the order 
to 3VA for approvkl; review and approval of thc order by JVA; submission 
of the approved order to the ACC; issuance of ACC1s sales agreement; 
delivery and installation of the equipment ot the purchnserls ram; and 
initial instruction for the purchcser in the installation, opention and 
maintenance of the equipment. i 

As of April 30, 1981, 221 portable sprinkler units had been sold 
( i .  e., 8% of the total available ), Over 405 of these (36 units ) were sold 
during the preceding two months supporting tho belief thnt sales will 
increase now that most constraints have been romoved. It it; probrrlla 
that more units will be ordered soon by far~r~cr*~ vri~o vrcrc ina1ii:ible 
purchasers prior to the revision of Annex 1 to the Lban Agreement. 
These orders will be placed at the appropriate Dime In the ~rov~ing 
season. 

The lack of sales has been a serious concern oS,the JVA and USAID and 
ha's been investikated by various consultants including specialists provided 

!.rmder the WMT project. There have been as many opinionn on the 
as' there have been "investigators". USAID tlclicves tha &iswer Lo I)(: a 
combination of effects which are expressed in the mny opinions. 

I 

Investigations conducted by the Ministry of Acriaultrrre ( , M A  ), J V A  
and USAID under the \\NT project and other activities show that croppln~ 
patterns in the Jordan valley have chaqed somewhat, from baseline i n f  rm18 t i t ~ 1 1  
us2d in the early 1970's for designir~ and developin8 irri~otion progra::ls. 
'Crop choices by farmers have been influenced by domestic and internutionel 
market conditions. Changes in certain market conditions were urrforesecri 
and unpredictab1e.b~ development planners. The result has been that ncorlg - -- ---- -- 
one-half of the Jordan Valley's developed irricoted land in devoted to 
crops most suitably irrigated by the drip irrl cnt ion mct,hod. Thoso crop:: 
include tomatoes, cucumbers, peppers and other vine-t.:qe v ~ ! ~ : r ~ L : r l ~ l n s .  - l /  

/ s - ee: Environmental Assess::lent, Jorc!:::~ Val ! r:; T rrq i p ~  Lirur i'rojzw t - 
Stage $11, November 1960. 



The value of dr ip  i r r i g a t i o n  was recognized by JVA planners a t  
the outset  of t h i s  project .  The JVA made the  determinntion not t o  
promote dr ip i r r i g a t i o n  equipment because of i ts  high cap i t a l  cost  
(up t o  three times the cost of portable spr inkler  equipment) and 
because su f f i c i en t  research was lacking t o  pcrmi t adequu te  tec lu i  ca l  
guidance fo r  the farmers. 

The pr ivate  sec tor ,  through intense promotional nc t iv i  t l  e:;, 
successfully demonstrated the merits and ef f ic ienc ies  of  t h o  dr ip  
i r r i g a t i o n  method t o  the Jordan Volley vegetable growers. AG a 
r e s u l t ,  over 10% of the Jordan Val y l s  developed i r r iga ted  land is .  $7 being i r r iga ted  by the dr ip  method- , i n  s p i t e  of the high cap i t a l  
cost .  

The po ten t i a l  f o r  fu r the r  sa l e s  of the  sprinkler  i r r i g a  ti011 
equipnent remains exce l len t ,  however. The other one- fdf  of the ' 

Jordan Valley 's  developed i r r iga ted  land not devoted t o  crops most 
su i tab ly  i r r iga ted  by the d r ip  method e i t h e r  must be i r r iga ted  by 
the open watercourse method o r  spr inklers .  The JVA is contir~uing 
t o  encourage the use of spr inkler  i r r i g a t i o n  over open watercourse 
i r r i g a t i o n  t h o u g h  demonstration, r a i s ing  the  pr ice of water t o  
encourage eff ic iency and by redis t r ibut ing  lnnds conf i~ured  
spec i f i ca l ly  f o r  the  use of spr inkler  i r r i g a t i o n  equipment. The 
2,785 portable spr inkler  units made avai lable  by t h i s  loan w i l l  
provide i r r i g a t i o n  t o  less than 30% of the Jordan Valley's developed 
i r r iga ted  lands. Therefore, once other  constraints  ( discussed 
below ) a r e  removed, the  portable  spr inkler  urli ts  avai lable  under 
this project  should be d is t r ibuted  completely with o potent ial  dctnnnd 
remaining f o r  nore spr inkler  equipment fo r  the 202 of i r r iga ted  lands 
devoted t o  crops su i t ab le  f o r  spr inkler  i r r i g a t i o n  f o r  which there 
a re  insuf f ic ien t  suppl ies  under t h i s  loen (some portion of t h j s  20% 
w i l l  undoubtedly continue t o  be i r r iga ted  by thc open watercourse 
method ). - 

One of t h e  cons t ra in ts  mentioned above ha:; been the frrct Llir:t 
the land areas included within the  o r ig ina l  four projkcts  areits iwre 
where, land r ed i s t r ibu t ion  was required. Land redist,ribul,io:r proccclurc::; *;:~:r*r: 
not - f ina l ized  by the  JVh u n t i l  mid-1980 :itid, 115 of I:cLru:~ry ? I ? ,  Ir)r!l , 
not a l l  t i t l i n c  had been comp1et.q~. As fnrerir ow~iorshi p 1 :; n rv*rc:;:;:lry 
prerequisi te ,  w i t h  one exceptiol~- , l'or tf;c purchase of thc npl*irlklo~* 
equipment provided under t h i s  losri, i t  follows that purctlnsr., cot11 d 
riot take place u n t i l  a f t e r  red is t r ibut ion  wa:: f inal ized.  IJovr t hn  t 
t h i  s s i tua t ion  is being resolvcd , sa l e s  shoul d f  nvorably p r q r m s .  

I/ Sane a s  footnote No. 1 olr previous page. 
'Z1/ Tie exception is documentatior: approved by ttic JVA evidcnc i n~ - 

a tenure a r n v q e m n t  of not less than 10 yc:m dukation. k;vcrl 
this requires  nn ajrprovcd l:t~lhv~rc?r. 



Another constraint  has been t h a t  farmers ( ce r t i f i ed  fnnnw- 
owners) growing cmps more sui tably i r r i ~ n t e d  by the r : p r i ~ ~ k l c r  
method were exlcuded from purchasing thc cquipmcnt made uvai lol~lc  
by t h i s  loan because they werc not locntocl i 1 1  ~ J I I ~  of' 1 . t 1 ~  f g r ) u l *  
projec t  ereas. This constraint  was reduced o : ~  Dcccmbcr 24 ,  lf)80, 
when USAID revised Annex 1 t o  the Loall Agrccmcnt Lo include two 
addit ional  Jordan Valley i r r i g a t i o n  areas.  I t  should be noted 
t h a t  the  areas of developed i r r i ~ a t e d  lands devoted t o  crops 
su i t ab le  f o r  spr inkler  irripticul are a i  s t r i  bu tcd 1.hrory:huL t.hc 
Jordan Valley and not s p a t i a l l y  conf incd. 

An addit ional  technical  aspect should nlao lend t o  u p * i r ~ k l c . r  
equipnent sa les .  Depending pr incipal ly  upon s o i l  and water 
cha rac te r i s t i c s ,  d r i p  i r r i g a t i o n  generally l e a d s  t o  increased 
s o i l  s a l in i ty .  The ul t imate r e s u l t  is  d e c r e a s i q  yields .  To 
a l l e v i a t e  t h i s  problem, leaching i s  necessary which, i n  most of the 
Jcrdan Valley, would have t o  be accomplished wi th  spr inkler  i r r i g a t i p r ~  
equipment. This i s  because the predominately undulatjng 
t e r r a i n  renders f i e l d  flooding an impractical n l t e r r~a t ivc .  

The JVA i s  continuing t o  demonstrate spr inkler  i r r iga t ion  
technology. whore appropriate.  

H. T r a i n i q ,  

Rainbow Manufacturing provided the services  of two technici:ms 
f o r  one week each t o  t r a i n  JVA personnel i n  the  i n s t o l l u t i o ~ ~ ,  
operation, maintenance and use of the portable spr inkler  i r r i e n t i o n  . 
equipment and associated assembly machinery. In addition, one 
technician was provided f o r  a week t o  t r a i n  JVA ernployces i n  tile 

construction of a warehouse and i n  i ts prop& u t i l i z a t i o n .  

Bush Hog/Bedi-Rain also provided the  services  of onc techniciun 
t o  t r a i n  JVA p e r s o m e l a i n  t h e  ins t a l l a t ion ,  operation and maintenance 
of t h e i r  spr inkler  i r r i g a t i o n  equipment. - 
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-.. . . I. Financial Status: ( AS o f  April 10, 1981 ) 

Amount Amount 
- Number Expires For C o d  t t e d  M sbursed 

$ $ 
L/Comm 018 001 9/30/80 Bush Hog/Redi -Rain Mfg . co : 1,605,959.36 1,605,959.36 

D.R.A. 018 003 9/30/80 A i r  Shij. lent Costs ( F?~/BFD ) 89,387.40 89,387.40 

I;/Comn 018 004 11/30/80 Rainbow ?Ng. Co. 99,984.34 99,984.34 

L/Comm 018 005 11/30/50 h s h  Hog/Redi-Rain Wg. Co. 134,357.57 134,357.57 

L/Comm 018 0% 11/30/80 Iiain Bird Int.  Inc. 138,999.45 138,504,76 

TOTAL 4,4a9,923.49 4,489,428.80 

i ) tlo difficulties viere faced in requestin;;. obtaining or disbursing funds. 

Balance o f  
Commitments 
7 

-0- 

2 )  The TDD extensions granted beyond the p e r i d  stated i n  the b a n  Agreemnt were 
from-June 30, 1979 t o  November 30, 1980. 



J. Conclusions and Recmcndotions 
I 

1. Conclusion 

USAID concludes t h a t ,  while the purpose of the loon h8S not 
been achieved within the or ig ina l ly  conceived timer rame, progress is 
being made t h a t  w i l l  r e s u l t  i n  d is t r ibut ion  and ut i l iz t l t ion of the  
sprinkler  i r r i g b t i o n  equipment and w i l l  contribute t o  agr icul tura l  
yields .  We r e f e r  primarily t o  the progress being made in t h e  
d i s t r ibu t ion  of land i n  the four areas b e i w  i r r i ~ a t e d  by 
pressurized systems. USAID a l s o  believes,  as has been the case i n  
other JVA a c t i v i t i e s ,  t h a t  a s  a few farmers begin t o  u t i l i z e  the 
sprinkler  equipnent, demand w i l l  accelerate  rapidly. 

2. Reccmended Action 

Having revfewed the s t a t u s  of the Sprinkler I r r iga t ion  
Equipment Loan ( 278-K-018 ), the Project Comnittee recommends t h a t  
the  USAID Director be requested t o  approve the  negotiation of o 
Project, Wplementation Let te r  which w i l l  entnblish n d ~ t e  by which 
a l l  loan-financed equipment w i l l  be dis tr ibuted i n  accordance with 
the Agreement. I t  i s  suggested tha t  up t o  f ive  ycars from the dote 
of the  Implementation Let ter  be permitted. Throughout t h i s  time 
period the  JVA should be required t o  submit semi-annual .( January 31 - 
June 30) d i s t r ibu t ion  s t a t u s  reports  t o  USAID. If there is any 
undistributed equipment a t  the end of t h i s  time period, USAID may 
request accelerated repayment of the loan for the estimo.led value 
of such equipnent. 

v 
I .  
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A. Introduction 
Thir and of tour  %-port oovmrm the o r ien ta t ion ,  program 

dmvelopme~t, m d  p r o g ~ u  aooomplimhmentm of on@ member o f  a 

t o r s  whoro goal v r r  f a  ammirt tha va(.tabla (rowarm i n  the 
Jo rdm Valley inoxwara tha i r  produotion afficimncy through 
iaprovod teohnology. Hov wl l  thim f e u  porformod and 
succooded may beoom~ mom avidant v i t h  t i m @ a  We would l i k e  
t o  fee1  t h a t e -  ardm r aontributioa.  

:, . It ham bean a raro opportunity t o  work w i t h  vegetable 
growor8 ar eagmr t o  try nav prmoticau, t o  take rirkm on behalf 
o f  i a p r o v e u n t ,  md t o  b. ro appraciativa of e f f o r t 8  t o  help' 
them, 

Tbeme two yoarm haw proridad a -mat dm81 o f  challang., 
mom muooearam, r o w  f r u r t r a t i o n ,  mom raddrr.88, m d  a grea t  ,. 

dea l  of warmth -or Arab ho rp i t r l i t y .  Va worm damply aaddan- 
ad by tha u n t i w l r  d m t h  of tho Projoot D i n c t o r ,  D r ,  Karim 
Hu~.@iaie Thir kiad ma hmld t2m walfara of the Jordrn Va11ay 
hmrm with g ~ e a t  ooaoorrr, .nd mr hmld i n  hiah n m r d  by 
them, 

The r a w  erprblm admiairtrmtivm aupport from Him Excellen- 
c y ,  JVA Promidant Our AMu1l.h Dolrhgaa and Vica Prarident 
Muather Xaddadia, aad ikdar ikrmn,  I u i m  m d  ~ ;mocia ta r  mta- 

- t a r ida  baok-up wan of groat holp i n  program implomantatioa, 
6 

The enoouragawat urb oonomm artprommad by A I D  Dirdctor 
Ed Har tv l l  m d  'Ihoba%oal Projoot Diraotorm Dr. Frank l )orrton 

' m d  ourrunfly Dr .  Jam. Turmad var alwmyo por i t iva  and opt i-  . 
I 

I r i r t i a .  O f  8paoial  aad rumtainad halp,  both d i r a c t  end indi- 
8 .  . 

m o t ,  VMT would 1Ua t o  asproar our approciation t o  A I D  A g r i -  

c u l t u r a l  Oftioar C h r r l m r  Jmalrinm and Prowmi Spacialimt Furad 
Quahair. J.LLk&a. W Qumhair mad. frmquant vimitm to  

-, 

VMT oporr t iop .  L, tho Valley, aad wro luaowladgarble and 
i 
, , 
, I  I 

mupportiw of tha #ro(r.r. O f  the mmwn f o r a i g r  oountriem i n  
. I v h b h  I harm worked, Mr. Charlam :fJarrkinr i m  the momt cornpe- 
' I  t a n t  and halpful  A I D  A ~ f i o u l t u r a l  Off ieer  I have mncountmrod. .. 4 .  .i: . . +. 
, ""  , 

- - 
A l l  of urn &m ' tho  fioLd w n  m a t l y  ancoura@d by t h e i r  i n t e r ea t .  

3:  ;"" 
' $ I ,  j .  

t ?  
8 .: * 
', ".l . , , 2 , / r  , . 



I am glad I had th. opportunity t o  work with the f ine  

y o w e  atmff of JVA- maghaarm, To thore with whom I worked 
moot c lo r e ly  I u m f a f ' u l  f o r  t h e i r  arrimtanoe m d  i ~ d ~ l e ~ ~ e o  
Their . r r l . l m  ~LIY l i s t e d  with p ~ ~ m j e o t r  r o r u l t r  i n  tho appendix - 
o f  thim ropert ,  W. Ourru Lind-a U-JVA/VXT vam of g r e r t  
value on a l l  e f  mw ntmr dirtribut.igri plamain6 end implement- 

ation, X i 8 8  & b a d  AUa1 Nour A d r l a  A r r i m t u a t  mad )(rm Y u r r  . 

Mbridin proridad @xaellmat mft ioa  ruppmrt f o r  tha program, 

X f  I laarm with o a m  rugrot  i t  i r  that 1 wirh wo oould 

Uve  done e n a ' m l u  f a r  the vvw dororring farmar8 i n  the Jordrn ' 

Valley, 

Tho f i r r t  'ti- wak8  &a-oauntw wru rpont i n  rmmemriag 
tho produotima pa* t anue  wtb.48, sad problarr  of ve(.table 
oropr in tha Jm- Vllar, W r i t o  w n  made t o  42 f a m ~  i n  

th. mouthera, a d d l a  urd aor*L.n w a r  e t  thm Usor, During 
tb@ v i a i t 8  8 taxdadi8@dB m d 0 W r r i P c ) d  qum8tions war0 rrked 

about eroh oro) grows( p n b l e u  W tamor f m l t  wru l imi t ing  

him produetima aad )iufi* p . W r t i a l l  aad mbrmnatioaar on 
praotioor -oh m u t  i r t a r r i aw  W u  f a l t  v a n  l i k e l y  t o  boome 
problerm,or prrotiomo vhioh wrr o u r n a t l y  Imdequrto. 

On rmtusa from th, Va11ar i a t awiawr ,  r v d l r b l m  wr i t t en  



would be valukb-e to  them f o r  c e r t a i n  vegetable crops but felt 

t h a t  i t  would be good f o r  c i t r u s ,  bananas, cabbage, and l s t tuce ,  

The team noted t h a t  the sig-zag surface i r r i g a t i o n  me thocl, 

placement of f e r t i l i z e r  on top of the s o i l ,  high incidence o f  

f o l i a r  and f r u i t  r o t t i n g  diseases, and improper use o f  mulch 

o n  d r i p  i r r i g a t e d  rows could be replaced by b e t t e r  prac t ices .  

The farmers r e g i s t e r e d  s t r o n g  complaints about *he cos t  of 

pee t i c i d e s ,  f e r t i l i z e r s ,  and s e l l i n g  t h e i r  produce, These 

problems were t ransmi t ted  t o  the farm management sec t ion  uf t h o  

Jordan Valley Farmer@s Associat ion,  a s  these were problen~s i u  

t h e i r  a r e a  o f  r e s p o n s i b i l i t y ,  . 

Serious  s o i l  borne d i seases ,  h igh weed populations,  guess- 

work i n  f e r t i l i z e r  r a t e  determination,  poor q u a l i t y  seedl ings  

o f  tomato, pepper, and eggplant  (when not  direct-seeded.) , were 

a l s o  problems i n  crop management which the team f e l t  deserved 

research  a t t e n t i o n ,  

I n  general ,  farmers were s a t i s f i e d  with the v a r i e t i e s  o f  

cucumber, eggplant ,  and pepper being used i n  the f i e l d ,  bu t  

f e l t  t h a t  b e t t e r  greenhouoe cucumbers and f i e l d  tomatoes va- 

r i e t i e s  should be made ava i l ab le  which were more d isease  

r e s i s t a n t ,  h igher  y ie ld ing ,  and with f i r m  f r u i t  s u i t a b l e  f o r  

shipping. - 
The d isease  problemm of ~ e b n h o u s e  and row cpvered cu- 

cumbers were s t rong ly  mxpressed, Poor coverage of spray,  poor 

v e n t i l a t i o n ,  t he  free-water method of i r r i g a t i o n  were actual-  

l y  bigger  problems than change of v a r i e t y  as f e l t  by the f a r -  

mers,  

Another problem t h a t  surfaced was the lack  o f  tochniczll 

assistance f o r  the  farmers i n  rou t ine  problem s.olving, When 

asked what they weze promently doing about g e t t i n g  irlf orna t i on  

they s a i d  from o t h e r  farmers, the commission men, mid comslerc- 

i a l  s a l e s  people, It w a s  obvious t h a t  the Ministry Extension 

Service  was not  reaching very many Valley farmers, i ~ t  least 



. 1 

not  the 4 2  we interviewed, 

Labor problems were pointed out by 64 $ of the farmers intcr-  

viewed, Weeding i s  a high labor ,  lligh c o s t  input  i n  the Valley,  

but not  one of the farmeras had o r  intended t o  use, herb ic ides ,  

Spraying l abor  c o s t s  a r e  a l s o  high because m o s t  of the opersltio~rs 

a r e  semi-manual, The manual me thods used requi re  approxima t o  l y  

th ree  times more l abor  and f i v e  times more hours than i s  requi r -  

ed by t r a c t o r  drawn o r  se l fp rope l l ed  sprayers,  Because o f  small 

size of farm, high e f f i c i e n c y  sprayers  may not  be j u s t i f i e d  b u t  

cooperative ownership o r  con t rac t  app l i ca t ion  could be he lp fu l ,  

The farmers f e l t  t h a t  grading -and s i z i n g  were not  j u s t i f i e d ,  

as higher p r i c e s  were not  given f o r  graded tomatoes, peppers, o r  

eggplant ,  The new marketing oonter a t  Arda w i l l  he lp  crowers t o  

ge t  b e t t e r  p r i c e s  f o r  sor ted ,  s ized ,  and graded products. 

A f i n a l ,  and very  important problem expressed was the t o n u t o  

v i r u s  disease ,  The farmers maid t h a t  t h i s  i a  one o f  t h e i r  b igges t  

problems with  tomatoes. Tho viru8 d iaeases  of cucumber, squash, 

and melons w i l l  be equa l ly  dovaafating unless  s t rong  measures a re  

taken t o  curb t h e i r  spread, Both d i seases  a re  spread by i n s e c t  

vec tors ,  both have a wide rase of weed hosts ,  and both se r ious ly  

reduce y i e l d  and q u a l i t y ,  - -  

Another research  a r e a  requested,  from them JVA administriktion 

was the need f o r  dotermination of wator Pequirsment f o r  t h e  vari0u.s  

ve& tab le  crops grown i n  tho Jordan Valley. ~ h i a  information i s  

t o  be used i n  water a l l o c a t i o n  i n  tho fu tu re ,  H i s  Excellency, 

Omar Abdullah Dokhgan a l s o  requostad the  development of a best 

p r a c t i c e s  package f o r  each method of i r r i g a t i o n  used i n  the Valley, 

Afte r ,  t he '  survey roaultm were di-sted and reduced, i b  ~ * e ~ ~ i t r * , ! t ~  

and demonstration program babed on vegetable indus t ry  needs a110 , I V A  

r eques t s  was out l ined,  It was suggested t h a t  some of the m i r t i r r ~ i t a ~  

s t r e s s  fochnology from the  USA be considered, Durinc t h o  followil~l: 

4 weeks, seminars were prosontmd t o  the JVA, USAID, Ministry of 

b .5/* 
I 



A ~ ~ i c u l t u r e ,  and Universi ty.  We were m o s t  fo igt l  be t o  have sult~ct- 

one fmm the A I D  show such i n t e r e s t  i n  the new tl Irnology as A t p i -  

c u l t u r a l  Off icer  Charles Jenkins. M r .  Jenkins visu;r,-ized an on- 

farm demonstration program using these new technics ,  In u very 

shor t  time, A I D  providad very e t rong moral and f i n a n c i a l  assist- 

ance t o  a  Tomato Be t t e r  P r r o t i c a s  Program. Without M r ,  Jenkins 

enoouragament and he lp  I doubt i f  we could have developed n 

program o f  such magnitude i n  t h a t  f i r s t  year. 

The demonstration program f i t t e d  i n  very well with tho 1-c- 

search program outl ined.  A s  tomatoes represent  4 0  9i o f  the agri- . , 

cultural income l r o m  the  Jordan Valley we made t h i s  crop.  o u r  p r i o -  

r i t y  t e s t  crop i n  1979, Decisions were made: 

1, To study seed l ing  production methods which would provide 

virus-free t r a n s p l a n t s  f o r  f i e l d  research  and demonstration p l o t s ,  

2. To compare furrow, ~ p r i n k l e r ~ a n d  d r i p  i r r i g a t i o n  me thbds 

f o r  water-use e f f i c i ency ,  e f f ec t iveness  with var ious  p r a c t i c e s ,  

and inf luence on y i e l d  and q u a l i t y  of the f i v e  major vegetable 
\ crops. 

3. To study the  value o f  the  f u l l  bed mulch system with dx5.p 

and t r a d i t i o n a l  furrow i r r i g a t i o n .  

4.  To t e s t  v a r i e t i e s  of tomatoes f o r  r e s i s t a n c e  t o  the major .. 
d i seases  i n  the  Jordan Valley,  f o r  e a r l i n e s s  and l a rge  fruit size, 

and yield .  p 

5, To study f e r t i l i z e r  r a t e  and placement methods w i t h  

cu r ren t  and improved prac t icas .  

6. To compare and demonstrate var ious  aspec ts  o f  tile m w  

technology with p r a c t i c e s  used i n  the Valley and their in j ' l . t~o~~ci!  

on l a b o r  use, f r u i t  y i e l d  and qua l i ty ,  and p lan t  J l e i ~ l t l l .  

7. To as sess  the value of  systemic- i n s e c t i c i d e s  ,' irr~ti-i 'eecii~r~t 

oil f i lms ,  and contac t  i n s e c t i c i d e s  on the v i r u s  d i s e i r s o  i~~ciclctrc.o 

of tomatoes and cucumbers. 

80 To compare var ious  row-cover manage~nerlt sys totus ( t t ~ ~ r ~ w l s )  

on the  mouth ,  y i e l d ,  and d isease  incidence of crrcurltI~c.rs, 



(systems compared: Kentucky, French, and San D i e ~ o ) .  

9, To i n i t i a t e  s t u d i e s  which could he lp  v a l i d a t e  known 
water consumptive use f igu res  f o r  the major vegetable crops 

grown i n  the Jordan Valley, 

10. To i n i t i a t e  an i r r i g a t i o n  b e t t e r  p r a c t i c e s  body of 

information upon which could be used i n  fu tu re  educat ional  
pro grams. 

D. Promam Accomplishments 

1. Three greenhouses were constructed for container ized 
p lan t  production, These s t r u c t u r e s  were b u i l t  by the JVALWMT 
group with  ma te r i a l s  t o  exclude i n s e c t  vec tors  of the Tornato 

Yellow Leaf Curl Virus (TYLCV) and Cucurbit Mosaic, (CMV). 

I n t e g r i t y  of the  greanhouses war maintained with c l o t h  o r  

screening having openings of 0,2  nun o r  l e e s  the s i z e  o f  t l ~ o  ,. 
f i r s t  in fec t ive-s tag .  of tha TYLCV vector ,  Bemesia tobaci ,  

the sweet po ta to  whitefly.. ' 

Seedl ings  wero grown i n  the patented t r a y s  of Speedling, 

~ n c o r ~ o r a t e d  USA w i n g  a vermiculite-peat s o i l - l e s s  nmdia, 

The technology of controlled seed l ing  production was demon- 

s t r a t e d  and has bean succers fu ly  t r ans fe r red  t o  t h ree  coni- 

pe t e n t  Jordanian a g r i o u l t u r a l  engineere. .. 
The methods o f  s a n i t a t i o n  t o  reduce i n s e c t  and disease  

en trance t o  the  seed l ing  production a rea  have been demonstrat- 

ed and t ransfer red .  S tud ies  were conducted on s o i l - l e s s  media 

which could be made f rom l o e r l  mater ia l s ;  a  formulu of p e a t  

(purchased) sand ( l o c a l ) ,  micro-nutrients (purchased) l im!  

( l o c a l )  and wet t ing  agent has been developed, t e s t e d ,  and 

t r ans fe r red ,  

Greenhouse const  r u c t  ion ,  v e n t i l a t i o n ,  ' and evapori~tivr? 
cool ing me thcds were designed, constructed and t r ans fe r red ,  

The s u p e r i o r i t y  of  container ized,  disease-free  vil:oror~s 

seedl ings  has met wi th  marked i n t e r e s t  among g r o w e r s  and 

business  persons i n  Jordan. 

The Todd P l a n t e r  F l a t  has  been modified slj .~: l l i ;3  y ,  i s  



now being manufactured, and i s  being sold i n  largo qunnti t icb 

t o  growers i n  the Jordan Valley, It i s  hoped tha t  growers w i l l  
- 

incorporate the e n t i r e  disease-free system (media, sani ta t ion ,  

air-pruning, demand wafering and f e r t i l i z e r ,  roguingt e  tc ,  ) i l s  

the t r a y  i s  but one segment of the system. 
. 

The importance of cotyledon re tent ion ,  maintenance of 

seedl ing vigor,  t r ans fe r  technics,  s o i l  moisture control ,  seedl- 

ing f e r t i l i z a t i o n ,  and pes t ic ide  appl ica t ion  were aerr~ons t ra ted  

and t ransferred.  

A two-stage program t o  insure the production of virus-free 

seedlings has been i n i t i a t e d ,  An high-integri ty  (0.2 mm) Green- 

house f o r  growing the seedlings,  and another f o r  growing t o  

f r u i t i n g  s tage was designed and constructed a t  Pump 1 6 ,  liarwell, 

The proposal i s  t o  have a  4 t o  5 qd sample of each l o t  releztsed . 
from the Seedling house t o  be grown i n  the Validation house,.. 33' 

the p lants  grown t o  f r u i t i n g  i n  the Validation house remain 

f ree  of the TYLCV,one oould assume t h a t  the seedlings l e f t  the 

Production house o f  the v i rur ,  This program could be used fo r  

the cucurbit  v i ru s  program, too. 

2, In order t o  s t a r t  a  f i e l d  research program i t  was nece- 

s sa ry  t o  add a  f i e l d  ofa t ion  i n  Wadi Yabis t o  servo farmers i n  

the northern ~ h ' o r ,  e s t a b l i s h  a c t i v i t y  on JVA land i n  Deir A l l a  

f o r  farmers i n  the Middle Ghor, and Karameh f o r  farmers i n  the 

Southern Ghor (down,to Ghor ~ a f i )  . The demoktrat ion men a t  

Kafrein was already avai lable ,  and f o r  t h i s  reason p l m t  procil~c: t- 

ion  house number.one was constructed on t ha t  s i t e .  

A t  Kafrein,tomato var ie ty  tr ials,  i r r i g a t i o n  methods s tudies ,  

and c u l t u r a l  p rac t i ces  comparisons were made i n  the f a l l  o f  1 0 7 0  

and spr ing  of 1980. The Yadi Yabis s t a t i o n  was rcady for 1 i 1 1 1 i t o r l  

t e s t i n g  i n  the f a l l  of 1979, and by spring 1980, 16 p lo t s  woru 

establ ished,  P lo t s  a t  Wadi Yabis included i r r i g a t i o n  methods, 

water use e f f i c iency  s tudies ,  bes t  prac t ices  s tudic  s ,  3 d:il'J'crc*t~t 

tomato va r i e ty  tr ials,  f e r t i l i z e r  r a t e  and placement s tud ies ,  

and severa l  v a r i e t y  t r i a l s  on melons, cucumbers, and beans, 



011d evaluate  the full bed mulch s y s  tcm cqttlprrtel~t t o  I'IIYWI , ::I 111 

. " l > - ; ~ l  S c i e n t i f i c  Society f a b r i c a t e d  two bod presses w11:Lcl: wf1 :~*cn  

5 e  d estennively f o r  r e  search nnd dcmonstrntio.us ,, L: ick f  JL;: (.I.?} 1ca.r. 

. o p e r a t i o n s  manu:~lly, 

"!!e drip tube  was placed o f f - c e n t e r  about  j to X c~ris. Pttt!t:i~:.::%~'.!)t! 

. :LS n manual o p e r a t i o n ,  thus a 4 50 ~ X * ; L I I I  can ol '  m e  $;!I 1.:: I~~.*r~wj.c!v 



20 d i f f e r e n t  farms and a t  a l l  f i e l d  s t a t i o n s  i n  1979-1Y8U0 

Farmer i n t e r e s t  i n  t h i s  p r a c t i c e  was very high. A t  t h i s  da te  

the former Prime Minis ter ,  Sa id  A 1  R i f a i  has s e t  u p  a 80 du- 

uum model farm i n  Karameh i n  whlp1* %he e n t i r e  FBM system i s  

being used, The farmers immediately grasped t h a t  b e t t e r  crowtl~,  

less l o s s  of f r u i t  due t o  ground r o t ,  ease of spraying,  hur- 

vesting, and g r e a t  reduc t ion  i n  weed growth was assoc ia ted  w i t h  

t h e  system, Many of the p l o t s  included s t a k i n g  and ty ing ,  a 

f u r t h e r  improvement on the FBM System, 

The BPD Program was very success fu l  and m o s t  o f  the c r e d i t  

Goes t o  M r .  Jenkins and Mr. .Futad Qushair  s f  AID Jordan who 

helped t o  o b t a i n  funds and suppl ied  such i n t e r e s t  and moral 

support  f o r  the Program, and t o  the  American coord ina tor  M r .  

Robert T. Montgomery an Extension Agent, Univ. F lo r ida  who 

coordinated the  program so e f f e c t i v e l y  with the h e l p  o f  v u r i o ~ l s  

Jo rdan i in  engineers ,  

The b e s t  tomato y i e l d s  from the  BPD program i n  the  Southern 

Chor were 4.6 met r ic  tons/dunua (MT/D), the  farmer average was 

1 , 4  and the  average f o r  a l l  BPD farm8 .was 2.4 MTD. In  th e  10 

farms i n  the  North the farm average i s  2,6 MTD, and the  BPD 

farms 4,2 MTD, 

The r e sea rch  s t u d i e s  on the  FBM system campared t o  f u r r ~ ~ e ~ t s  

average y i e l d s  shoved t h a t  fumigation doubted y i e l d  (2.0 t o  0,4 

f o r  fumigation;  r a i s e d  beds 6.3 versus  farmertk f l a t  r~ r~ l l c l~  

method 2,G MTD; and mulched versus  non-mulched 6,I) versus 2.11 

MTD. There i s  l i t t l e  doubt t h a t  t h i s  technology has Lmcn'st~cccss- 

f u l l y  t r a n s f e r r e d ,  The a u r r e n t  l i m i t a t i o n  i s  a v a i l i ~ b i l i t y  o f  

equipment, 

The FBM s y s  tern use8 approximately tha, same an~orlrlt of p las  t;.i.c. 

pe r  dunurn; t he  same f e r t i l i z e r  amounts , and the  S ; L I I I ~  ; W I U I J J I  1; oj' 

d r i p  tubing. The inc rease  i n  e f f i o i e n c y  of those i ~ l p t ~ t s  i s  i , l m j . o ~ ~ s ,  

The advantage of s t a k i n g  w a s  f e l t  i n  crop e a r l i n e s s ,  recluctio~r i l l  

c racking,  l a r g e r  s i z e  f r u i t ,  easier spray ing  and eas ier  l~u rvus  t- 

ing,  A n  i n c r e a s e  i n  marketable y i e l d  (from farmer iivc1-a/,Tc 1,h 

t o  s taked p l o t s  5.4 MTD) w a s  aohleved, 



The FBM system was t r ans fe r red  i n  d e t a i l  t o  9 Jordnninn c~l/ : i t tc!u~*~ 

working f o r  JVA/WMT, 

4, Tomato v a r i e t i e s  were t e ~ t e d  a t  Wadi Yabis, Kafrcin,  ir l lc i  

a t  Karameh. F i f t y  v a r i e t i e s  were assembled f o r  r e p l i c a t e d  u ~ ~ d  o1~- 

se rva t iona l  t r i a l s .  The c u l t i v a r s  were obtained from l J S A ,  E t ~ r c ~ p o ,  

Japan, USSR, and l o u a l  eourcee, hrelve v a r i e t i e s  were screenod 

f o r  a d a p t a b i l i t y  t o  s p r i n k l e r  i r r i g a t i o n ,  A summary of these tr.i;~.L* 

i s  presented i n  the  Appendix, 

The. methods of eva lua t ion  of va r i e  tie,s i n  the f  i o l d  a n d  for 

consumer acceptance ( t a s t e  panel,  and a 5-point orgnnoleptic prw- 

cedure) was demonstrated and t ransfer red .  Another value of O I J X *  

v a r i e t y  s t u d i e s  w a s  t o  increase  an awareness o f  y i e ld  potent ia l .  

and y i e l d  assesspent.  Farmer samples showed t h a t  the averniIc I,[)- 

mato grower i n  the  Southern Ghor produces about 1 7  t o  20  f r u i t s  

per p lan t ,  I n  our v a r i e t y  t r i a l s  many v a r i e t i e s  exceeded 30 w i t l ~ o l ~ t  

mulch, and more than 50 with mulch, In Flor ida ,  an average of 87 
(very c a r e f u l l y  graded) marketable f r u i t  per  p l a n t  i s  achieved, 1 1 1  

s t u d i e s  M r ,  Montgomery and I conducted i n  F lor ida  the averace 

t o t a l  f r u i t  pe r  p l a n t  i s  124, marketable 87. Jordan can bo expected 

t o  increase  y i e l d s  s i g n i f i c a n t l y  as c u l t u r a l  p r a c t i c e s  improve n11d 

the v i r u s  i s  b e t t e r  control led,  

5.  F e r t i l i z e r  a p p l i c a t i o n  f o r  moat vege t-ables i n  the Va1J.e y 

i s  a manual, h igh l a b o r  and high mater ia l s ,  high cos t  p rac t ice .  

Most farmers pay a g r e a t  doal  f o r  chicken manure and nodi t~n~ :t11iL- 

l y s i s  f e r t i l i z e r ,  The Univ, of Jordan admits t h a t  most r a t e s  o J '  

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

WMT ' s tudied tho inf luence  of complete f e r t i l i z e r  5.11 \ ~ ; l t ~ d s  ~ t ~ t c t o ~ ~  

mulch with d r i p  i r r i g a t i o n ,  and another  t r i a l  on tho value 01' 

supplemental ni trogen.  It was faund t h a t  there was n o  s i ( :~l iFici~l~l :  

y i e l d  increase  above the  150 ~ g / ~ u n u m  r a t e  of  con~ple te f c r t i l i x c r  

w i t h  the high use-efficiency of the FBM system, Thcre was 110 

s i g n i f i c a n t  inc rease  i n  mark8 table y i e l d  beyond 100 K f ; / l ) ~ l r ~ t r ~ ~ ~  o l' 

supplementary n i t rogen  with tho FBM system, The farater ;tvor;LIy 

of 2.6 MT/D was almost t r i p l a d  (7.0 MT/D) i n  these f ' i ? r t i l : i x~x~  

t e s t s ,  most o f  which w a s  a t t r i b u t e d  t o  b e t t e r  p l i ~ c o ~ ~ ~ o l l t  ; I I I ~ ~  t l ~ u  

ll/e 0 



i nc rea sed  e f f i c i e n c y  due t o  the  f u l l  bed mulch system, 

G ,  Some o f  t he  pes s imi s t s  f e e l  t h a t  t o n i ~ t o  procluct.iol~ 5.11 t ~ l t ?  

Jordan Val ley  may be ecor~omical ly  unfeuaible  i n  10  ycurs u r l l o s s  

The mI,C virus i s  bh~cksd ,Op t in~ i s t s  f e e l  t h a t  1.5 y y c r s  :is ro;tlj.st.ir:, 

It w a s  hoped t h a t  JVA could brinr: tote t l ~ o r  tile rcsor.trccs nml Lit- 

l e n t s  o f  t he  Min, of Agri, Facul ty  o f  Agric., and tllc , lVA i l l to  

an i n t e n s i v e  team e f f o r t ,  bu t  such  has n o t  m a t e r i a l i m d ,  WMT 

accomplishments inc lude  c r e a t i n g  an awareness of t l ~ e  p o s s i b i l i t y  

of growing v i rus - f ree  t r a n s p l a n t s ;  p rov id ing  these  s e e d 3 . i . n ~ ~  w i t l l  

a sys temic  i n s e c t i c i d e  before  l eav ing  the  s a f e t y  u f  tlle l:recr~f~ousu ; 

cove r ing  the  f i e l d  s e t  p l a n t s  w i t h  an an t i - f eedan t  o i l ;  i l ~ r d  f 'u l luw-  

i n g  w i t h  e f f e c t i v e l v  app l i ed  con tac t  i n s e c t i c i d e s ,  WMT put  o u t  2 

t r i a l s  wi th  these  v a r i a b l e s ,  and we have sharcd our tllinkin(: ;md 

s t y l e t - o i l  w i th  U,J, Fac, of Agric, who have new i n i t i a t e d  r e sea rch  

a long  these  l i n e s .  We have promissing l e a d s ,  hope m ~ d  entllusiasm 

b u t  the  answer i s  s t i l l  i n  the  d is tance .  

7, Three methods of app ly ing  c l e a r  p l a s t i c  over  rows o f  cucu t r~~  

b e r s  were developed and demonstrated ( t u n n e l s  o r  row cove r s ) ,  

Four Agric,  Engineers  f o r  the  J V A  have .soen and worked wi th  these  

t echn ic s ,  It was hoped t h a t  on-farm demonstrat ions could have been 

e s t a b l i s h e d  b u t  W M T  ha s  no t  given t h i s  e f f o r t  much p r i o r i t y ,  The 

French method ( i n  use i n  Jordan invo lves  a  h a l f  c i r c l e  wire hoop 

covered on bo th  bottom edges wi th  s o i l ,  The low l a b o r ,  easy v e n t i l -  

a t i o n  method used i n  San Diego (USA) i nvo lves  a p o s t  and wire hold- 

i n g  2 s t r i p s  of f i l m  over  the  p l a n t s ,  l i k e  an i nve r t ed  V. G c l p s  of' 
. t 

t he  two s t r i p s  of  p l a s t i c  a r e  bur ied  a t  the  ~ r o u n d  3.evel Q I L ~  I w l d  

a t  the  t o p  of  t he  wire  by c l o t h e s  p ins ,  To v e n t i l a t e ,  one o r  both 

s i d e s  can be unpinned and the  f i l m  drops t o  the  (:rour~d. Tile l a b o r  

saving,  d i s ea se  r educ t ion ,  and g r e a t e r  y i e l d  should bo a very  

qu i ck ly  adopted p r a c t i c e  i n  the  Valley,  

8, F a c i l i t i e s  f o r  t h e  v a l i d a t i o n  o r  deterrnini.ltion of t l ~ e  

e v a p o t r a n s p i r a t i o n  f i g u r e  f o r  the  va r ious  crops  were no t  nv;li.l;ib- 

l e  ; b u t  WMT has  been provided w i t h  comple t e  pro jet: t inj9or*tn;i t.i. (,II , 
p l o t  des ign ,  d a t a  i n p u t  and output  sugges t ions  for tllreo U I J P ~ O I L C ~ I -  



of  water  supp l ied ,  ano ther  measures de l i ve ry  nysterl~ oJ'i'icif:~~r:y 

by crop response ,  and the  t h i r d  i s  the' devclopnlcl~t o l '  l .r ,w-(:u.s l ,  

volunle t r i c  l y s i m e t e r s  f o r  l l i l l s i d e  const ruct ior i ,  Tlla 11iJ.ls:i (lf: 

c o n s t r u c t i o n  would save cosis o f  excavat ion by one-h ;~ l f ,  arltl 

t l i o  [:ravity flow c o l l e c t i o n  f a c i l i t y  would e l i n ~ i l ~ a t e  t l l c :  rlczcic! 

forout-f low pumps and measurine p i t s ,  

3. The development o f  an i r r i g a t i o n  b e t t e r  p r a c t i c e s  p i ~ c k -  

age i s  now i n  i t s  second phase, W M T  should f e e l  co~~Yider i t  t l la t  

t h e  FEY system . i s  h igh ly  app l i cab l e  t o  d r i p  i r r i l : i i t i o ~ l  :it h t l  

w i d t h s  up t o  90 cm, and f o r  furrow i r r i g a t i o n  onc slde w t ~ t e r o t l  

u p  t o  60 cm wide, For furrow i r r i g a t i o n  s i d e  ho l e s  need t o  be 

made i n  t he  bed wa l l  on which t he  furrow water  i s  beill(: app l i ed ,  . 
With the  FBM system f e r t i l i z e r ,  water ,  and l a b o r  efl 'iciorlcy 

can be i nc rea sed  between 50 and 60 $ according t o  our pre1irni11~ir.y 

r e s u l t s ,  Th is  work should be continued, s o  t h a t  n r e l i a b l e ,  tli{:l~ly 

v i s u a l i z e d ,  educa t iona l  p u b l i c a t i o n  i n  simple l a n g u u p  and T i l l c !  

drawings could be a v a i l a b l e  f o r  d i s t r i b u t i o n  t o  furawrs ,  a l l i e d  

i n d u s t r y  personnel  ( f e r t i l i z e r ,  p e s t i c i d e  salesman),  arid cotr~aiiss- 

i o n  merchants. 

10,  H i s  Excel lency,  P r e s i d e n t  Omar Abdullah Dokllpui, reques t -  

ed a f i v e  y e a r  p lan  f o r  r e sea rch  based on the  p r i o r i t i e s  I felt 

should be addressed f o r  the Jordan Volley, - 
A 5 y e a r  Plan f o r  Research, and a 5 y e a r  P l a ~ l  For Dornorlstrat- 

i o n  needs was prepared and presented,  Each elqment o f  t l ~ o  J4csei~rcl1 

Program Proposal  was organized i n  the  follow in^ n~wnrier: 

1, T i t l e  

2, Objec t ives  

3. Duration o f  I n v e s t i g a t i o n  

4, Suggested methods o f  I n v e s t i g a t i o n  

a. Va r i ab l e s  

b, Constants  

c .  Treatment 

d,  Experimental D e s i ~ n  

e ,  Data t o  be Taken 

b, Informat ion t o  be Expected 

I ' l / u u *  



5 ,  F i e l d  Layout, Equipment Needs, e t c ,  

Each e l  enient o f  tho Den~onstril t ion Proi.rrm~ I-'~.UT.IOS;I~. W : I S  

orpuxized i n  the  fo l lowing  manner: 

T i t l e  

Objec t ives  

Durat ion of Deneonstration 

S i ze  and Locat ion of Demonstration 

Methods o f  Approach 

JVA Inpu t s  

Farmer Inpu t s  

Care of the  ~ e m o n s  t r k t i o n  

Expectad Value of t he  Demonstration 

The Re sea rch  Promam P r o ~ o s a l  inc luded  the  f o l l o u i i ~ ~ :  

A ,  P l a n t  P ro t ec t i on :  Incidence and Control  

1, Inf luence  of  Date of P l a n t i n g  on Virus  Lncide~lce rind c:os t 

b e n e f i t  r a t i o n  of ~ o m a t o  Product ion 

2. In f luence  of Virus-free Seed l ings ,  Systaruic u ~ l d  c u n t a c t  

i n s e c t i c i d e s  and an t i - feedan t  o i l s  on tho Virus 1ncS.de~lco 

o f  Tomatoes, 

He Water Mana~ement 

1. Inf luence  o f  ~ e t h u d  of I r r i g a t i o n  on the Grout l~  l ) u v ~ J . ~ ~ p -  

ment, and ~conorn ics  of Production on thef  5 Major Ve,:,il;:~lbJt~ 

Crops i n  t he  Jordan Valley,  

2. Determination of Water Requiretr~ent of t l ~  .5 Mil,jur8 V u l y  t : ~ l d c b  

Crops i n  t h e  Jordan Valley,  

3. Determination of an  I r r i g a t i o n  Best Practlcc!.~; ~ 1 ~ O / ~ ~ ~ i l ~ l l  J ' v ~  

each method of I r r i g a t i o n  f o r  the  T, M:iJor Vc?(~ot:i1,J.~ C I V O ! ~ ~  

i n  the  Jordan  Valley,  

4 ,  Eva lua t ion  of t he  Minimum S t r e s s  High L ' : f  i ' i c i e ~ ~ o y  SI!III~- 

Cloged System of I r r i g a t i o n ,  

I .  

C. C u l t u r a l  P r a c t i c e s  



I 

under the  F u l l  Bed Mulch and Open S y s t e m s  of' C u l t ~ ~ l ~ : ,  - 

2 ,  Evaluat ion o f  F e r t i l i z e r  Rate, Kind,  and Method of l'lrtcur~~u~l t 

under S t r i p ,  F u l l  Bed Mulch, and Open System of Cul ture ,  
P 

3, Evaluat ion o f  Major Components of the Minimum S t r e s s  I'r11.3. Ito(l 

Mulch System on the 5 Major Vegetable Crops, 

I). S e e d l i n f r  Plan t  Production 

1, Assess P l an t  Production Technics as t o  Improven~eiit o.r 1'1i1111; 

Q u a l i t y ,  Labor E f f i c i ency ,  and F i e l d  Performance, 

2 ,  Evaluation of Virus-Free S t a t u s  o f  Seedlings l ' rod~~ccd  i l l  t l ~ v  

?-Stage System, 

3 ,  Assess Factors In f luenc ing  Summer Dormany Yroblor~s US 'I'OIWI t t ~ o  s o  

The Demonstration Pro~rarn  Proposal included the .Co J l o w : i n / : . :  

A,  Field Demonstrations 

1, Rest P r a c t i c e s  Promam 5 Crops 

a, Fumigation d m  F u l l  Bed Mulch 

b, Raised Beds e. F u l l  Coverace PCML C V I I ~ ~ W . ~ .  

c ,  .Disease-Free Seedl ings  do Band Placs~r~orl t F o r L : i l i x o r  

f.  I r r i g a t i o n  Method Used i n  Area 

2, Farmer Adoption P r o ~ r a m  

a, Farmer supp l i e s  i n p u t s  

b, JVA provides t echn ica l  a s s i s t ance  

n, Ctreenhouse Demonstrations 

1. Best P r a c t i c e s  Program (cuke, 

a, Screen5 ng 

b, Fumigation 

c. V e n t i l a t i o n  

d ,  D r i p  i r r i g a t i o n  

V ~ r i e  t y  t r i a l s  

Controlled p o l l i r ~ i i  l;:i.o~~ 

Growth rccul ;I t i . o t l s  : I + I * I I : ~  t .st: !. 

C ,  Modified I-Ivdroponics Svs tam: H i ~ h  Tolcrallct! C r o p s  

1, Sandwich Technic: High Su" t A r e a s  

2, Nutr ien t  Film Technics 

3, S u m i - C l o s e d  System 

.I -1 / 0 " 



D. P l a s t i c  Row Cover Svstems (CUC. ,Tom,, Pap, ,IS/:.g, ) 
1, Svstems 

a, Kentucky Hoop and Hook System 

b, French System 

c, San Diego System 

2, P rac t i ces  

a, Mulching d. Staged F c r t i l i ~ i ~ t i o ~ ~  

b. Vent i l a t ion  e, Pol l ina t ion .  

c. Disease Control f, L a b o r  Ef f ic iency  

e. Cost Ef fec t iveness  

Both Program Proposals were submitted w i  t11 equipn;o t i t  

needs, personnel needs and c a p i t a l  ou t lay  f o r  c!ticl~ of 1;111: 

f i v e  years ,  Copies of t h i s  e n t i r e  package were (;ivell t o  

His Excellency the President ;  the new A~r icu1 tu ra . l  Di rec tor  

of JVA,WMT M r .  Labadi the a s s i s t a n t  t o  the I) ir t .ctc~r,  MJ., 

Anwar Naddad, and one for the WMT f i l e .  

E, Associated Contributions 

1. ~ s s i s ' t e d  i n  the  s e l e c t i o n  and eva lua t ion  o f  prnl i~~t inin*)*,  

in termediate ,  and f i n a l  design proposals of. t l ~ e  JVA-JVFA 

Plant  Propagation F a c i l i t y .  Three u n i t s  of' 20 Seed ! :i 11;: 

Nursery Greenhouses f o r  the Jordan Valley, 

2 ,  Assis ted  Government of Jordan i n  d e ~ e l 6 ~ n t e n t  o f  (:rado 

s tandards  f o r  pepper and tomatoes. 
J 

3. Assis ted i n  the s e l e c t i o n  and procurement o f  C'S ~r~ac:ll:i.~~c:ry, 

equipment, and s u p p l i e , ~  to  implen~ent t l w  reseimcl) i 1 1 1 c l  

demonstration programs. 

. . 4 .  Presented f i f t e e n  seminars on var ious  topics scli i ted t c ~  
the new t echno low f o r  vegetable crops I n  t l r ) r d ; t 1 1 ,  ~ \ I I c * s ( !  

presenta t ions  were f o r  th ree  d i f f e r e n t  ;rr~dior~c.:os : . - - -  

academic, extension-re searcll, ~ l l d  priwa te i 1 t 1 1 t  tsto'y.  

5. Ins t ruc ted  JVA/WMT engineers i n  f u n c t i o ~ ~ a l  .I':icl.tl p l o t  

design,  da ta  c o l l e c t i o n ,  d ; ~ t a  ana lys i s  and xsc~il~lct.i u t i ,  

and d a t a  i n t e r p r e t a t i o n .  



. ~ s s i s t e ' d  i n  the  o rgan i za t i on  of n t r a i n i n g  t o u r  of ve(:et;il~! u ' 

product ion systems i n  F l o r i d a  f o r  4 JVA/WMT e n g i m e r s ,  

7 .  Provided t e c h n i c a l  a s s i s t a n c e  t o  the  demonstration. ~ ~ O ( : T . ; L I I I S  

and t o  the water  management t r a i n i n g  adv i so r ,  

8. Provided t e c h n i c a l  a s s i s t a n c e  t o  t he  a l l i e d  industry u ~ ~ d  

commercial f i r m s  on s e l e c t i o n ,  procurement, a n d  oporu t io r~  

of equipment, s u p p l i e s  and methods r e l a t e d  t o  seedlinr: p l ; u t  

product ion,  f e r t i l i z e r ,  fumigation,  and c u l t u r a l  practices 

r e l a t e d  t o  t he  n e w  technology, a 

9. Ass i s t ed  i n  the  o r i e n t a t i o n  and t e c h n i c a l  assistance t o  

more than  20 v i s i t i n g  i n d i v i d u a l s  o r  groups (such as Wor1.d 

Bank, FAO,  e t c , ) .  



&b&w*,Y . . 
V 
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APPENDIX 

End of Tour Repor t  JVA/WMT 
Water Management T e c h n o l o ~ y  P r o j e c t  

Geosgo A, Marlowe, Jr. 
Research  ~ d v i s o r  

Tlie r e s u l t s  o f  exper iments  a r e  k c r e i n  r ecorded  i n  brief', 

should one want more d e t a i l s  t h e  o r i g i i i a l ,  d e r i v e d ,  urrd rud~~c:c:tl 

data i s  f i l e d  w i t h  t h e  JVA, Each exper imen ta l  u n i t  i s  reportor!  

by p l a c e ,  p e r i o d ,  method, and pe r sonne l  involved ,  

The a d m i n i s t r a t i o n  and s t a f f  of JVA/WMT was basic;Clly i i s  

f o l l o w s  f o r  t h e  p e r i o d  o f  this  t o u r  o f  d u t y  8 February 1979 to 

5 February 1981. 

Program ~ i r e c  to-r  : 

Program Ass i s fanee :  

FK (USA) Advisors  : 

USAID-BPD Advisor:  

S t a f f  Eng inee r s  BSA 

Miss L a i l a  S a r r a f  

M r .  A l i  DWoor 

Mr. Imad Khyat t  

Mr, Najuib  Aas i  

M r ,  A l i  Hamadnah 

M r .  Adnan ~ Q u t o b  

M r .  Mohrd Kannakar 

D r .  Karim H u s s e i n i ,  Deceased 13 July 

1980, Mr. Mohtd S a i d  L a b i i d i ,  J I J J  y H O  

t o  p r e s e n t  

Mr. Anwar Haddad 

M r .  Ghaleb Haddadin----- ,--,- -,---.- -%. .. 

/ 
----- 
I\ 

M r .  Duane c,./- Lindgren 1. 

," 
D r .  M e  A. Marlowe,Jr. 

-.-. .- 

M r .  Rober t  T. Montgprnery 
1. 

(EIC ) ' Engineer  i n  Chargo 

K a f r e i n  S t a t i o n  
I 

BPD program South  

BPD program South,  and I n v e s t i l y t i o t ~ s  
Kafrein and Wadi Yabis 

Karameh S t a t i o n  

D1.r A l l a  S t a t i o n  

Wadi Yabis S t a t i o n  

, BPD p ~ b s r a ~  North and ?AVO s t : i , . ~ i l  t . i .o l~  s 
Wadi Yabis S t a t i o r i  

',The results are grouped i n t o  f o u r  u n i t s .  

.?. A, Water and I r r i g a t i o n  S t u d i e s  
B. C U ~  t u r a l  ~ ~ i ~ t i ~ . ~  S ~ U C U ~ S  

1 
- 3  . , 

j * s j  C, V a r i e t y  Trials 



Drip 18 

JQ~rrow 2 1  

Sprinkler 4 

Farmer  Averace : Kafrein areit 1-14 MT/D 

T i t l e :  

Pers  : - 
M e t h o d s  : 

recorded, 





Tlle advantage o f  pruning and stakimg f o r  o;wly p x w c l ~ ~ ~ :  t i U I I  

.is well e~tablished, A c o s t - b e n e f i t  a n a l y s i s  s l ~ o ~ ~ l t l  ~ C C O I I I ~ ) ; ~ I I ~ ~  1 ' 1 . -  

I . l o w - u p  studies on these p r a c t i c e s ,  

I \.sriaLle 
L 

I J r u ~ l e  d 

I I'rux~e d-S tk. . 
Sttiked 

C o n t r o l  

H.2. 
*. 

T i t l e  : The Influence o f  Full bed mulch on tllc y i c 1 . d  . ~ I : I I  

Pers : Laila  Sarraf,  Imad Khyatt, C . A , M n r l o w e ,  Jx-. 

Methods : 30 v a r i e t i e s  were grown with n~ulcl~ed-dri;, j.x.r i 3 : i l  4. i O I I ;  

20 v a r i e t i e s  d r i p  non-mulohod, i n  i i ~ l ' o r r ~ ~  1~3 .11?; s ,  

No W t  

11 2 I 5 . 0  
I 

1 1 0  1 5.2 i 
I 

9 i h O 1 j '  
I 
! 
I 

I 1 l l ~ ? s u l  t s  I ~ n ~ s / ~ r t .  ( No Frt. Plt I Yg Frt .  P l t  I M Y ' / I ) I I I I I I I H  

W t 

4.1 

4.9 

14 . 14 
4 , 11 

- 
No 

13 

15 
16 

14 

I / Drip Mulched 91.3 

Drip Non- 
1 
I ~ u l c h e d  108~6 

n.3. 
'J'i tle : Influence o f  Varying . Ro t e s  of l&dc tl Ie'u Y l:l .I i ,.c I I I : 1 1 1  

Yield o f  D r i p  Irrigated,  Mulched 'J'orl~i~ t o t :  3 ,  

Wadi Yabis, S - 1980. 

W t  

1.6 

1.9 

1,s 

No 

32 
39 
36 

1.7 1 36 



Methods: Four r a t e s  of complete f e r t i l i z e r  were nssassutl i t 5  

shoulder-placed bands, Spec i a l  Pak variety , 1'11 I I t ~ c f !  

mulch, drip i r r i g a t e d ,  RCB, r e p l i c a t e d  11 t i n e s .  

Resu l t s  

1 15-15-15 

( Rate X ~ / D  

No mt 
E a r l y  

1 1 . 2 ~  

20.5 

20.8 

19.4 

'plant 
_I 

Yield M1' 

Tota l  Early 

38-1 3 . 2  
40.0 '4 . 3 

41.4 4.2 

41.7 4.0 

B . 4 .  
T i t l e  : Influence' of Varying Rates  o f  Supplen~entul  N 

F e r t i l i z e r  on  the Yield  of  Drip I r r i ( p t ; e d ,  MLI l cl~c:lI 

Tomatoes Wadi Yabis S - 1980. 

Adnan Qutob, Anvar Haddad, Mohd Knrlnnker, (:.A . 
Marlowe,Jr. 

Five r a t e s  euplomental nitrogen ( A I I I ~ I I ~ ~ I  i IIIII SII l .il;t l t: ) 

were a s se s sed  as o f f  c e n t e r  bands, S p e c : i i ~ l  1';~lc  v i ~ r i  f !  l. y , 
E u l l  bed mulch, Drip i r r i g a t e d  k n n d ,  Cowp. 1{ 1 o v l \ s ,  

Pers : - 
M e t h o d s :  

r e p l i c a t e s ,  

Amm. Su l f .  

WD 
No ~ r t / ~ l a n t  

E a r l y  To ta l  

Yield M'I'/U i 
i 

Early 
, , , I u [.;I. I i 



I). 3 .  

Title : Tomato B e s t  P r a c t i c e s  Rosearc11 S t;ucly, MYSoS. 

Adnan Qutob ,  Anwar H;idil;td, Mol~d K u I ~ I I ; L ~ < ~ J . I ' ,  f i ,A.  

M a r l o w e  ,Jr. 

Four  conponen t s  o f  the  Dl'l) pro(;r;irn wc-rc 1~;11*L.i.-l;.i ( I I I I ! I !  

i n  a randomized comple t o  b l o c k ,  f i ~ c  to1.*5.:1 1 (ICS~.{:II 

w i t h  4 r e p l i c a t e s  ; usinly  t l ie  FLlM sys tc111, clxn.i.l~ .i n S : i . ; : -  

a t i o n ,  i n t e n s i v e  p e s t  control pro(:.3*;m,  st:^ I\  i 11;:. ~ I I I ~ I  

t y i n g ,  

C 
P l o t s  w e r e  over -pruned ,  

11. 6. 

b ' 1 1 1 1 1 i / ~ i ~  t i o n  36 5 . H  b 3 0 3  1; OO!l 1 1  

' k o r ~ - F u ~ n i ~ ,  34 5.0 a 1 4 9  i~ - J ~  r r  1 

Iii t ised bed 36 5.7 L 100 L 0. ' {  1 )  

T i t l e  : Tomato R e  s t  P r a c t i c e s  1)etaons trilt r i . 0 1 1  IJx*o{y:;~ll~,, 

Flat r o w  

1 Y u l c h e d  

Son-Mulched 

S take-Ty 

Yon-Staked 

Pers : ROT. Mont~omery, A n w a r  Iiuddnd, A 1  i. I)rMuot*, I I I . L (.s ) , 
Mohd Kannaksr ,  A n w n r  Haddarl , 13.1'. !lull t,:.orl~ury ( Y )  , 

" 

Methods : Farmer  c o o p e r a t o r s  p r o v i d e d  t h o  .l.;tt~tf ( '\ 3 . 1 1 w . s ~  50-.1.0~) 

m e t e r s  l o n g ,  the w a t e r ,  and c1:irily I I I C I I I - i  i II;:.), ,IVr\-k'Y'l 

3 'i 
34 
34 
3 3* 
36 

pest c o n t r o l .  

5 .2  n 

5.7 L 

5.3 a 

3 . 3  a 
5.6  b 

1 5 2  i~ 

165 c 

150 a 

1.59 b 
1-76 b 

r - I 
..I a I ; 1 I 
0. ' \  ! )  

I 

.5,, '7 

5 .S  ; I  I 
Om;! 1) I 



Records  showed t h a t  tlrc improved prxct:i .cos prgt~cl~~c:~*cl I l . i / : . l t c * r .  

y i e l d s  o f  b e t t e r  quality f r u i t  ~ J I : L I ~  ~r~ld. i t ' i l ) l l i l :I  1.1 I ; I *  1, i f ! c m >  

far v e r y  l i t t l e  e x t r a  c o s t  o f  t h e  improved t c c : l ~ ~ ~ o ' l ~ ~ ~ y ) ~ ,  

Y i e l d s  would linve been  s i g n i f i c a n t l y  111 t 7 1 1 c r  II:I(! .i i. I I I J  I 

been  f o r  the TYLC v i r u s  

I S o r t l ~ c r n  Ghor 

S o u t h e r n  Ghor 
IZAF V a r i e t y  

Bost BPD 

Ave BPD 

Fiirn~e r Ave , 

S p e c i a l  ~ a k '  V a r .  

S e l e c t  Var, 

AVC,  BPD 

F a r m  r Ave , 

Table : 

P e r   PI^+ I . . I 
t 1 

P e r s  : - 
Mt! t h o d s  : 

R e s u l t s :  

I 

Wl'/ I ) 

11 , 0 
! 
I 

i 
:! 11 I I 

No w t /I(,(: 

1 7  
15  

Tomato Variety Scree11 

( Y i e l d  P o t e n t i a l  ), 

L a i l a  -~ i i r r a f  Irnnd Khy; 

4 2  
2,2 

1 7  

r P l a n t  

W ~ / K R  

6'. 1 
6,2 

G e l  

2. 14 

30 c u l t i v a r s  were mown i n  r c p l - i c i ~ t o d ,  tls5.l) 
I 

i r r i g a t e d ,  f u m i ~ a t o d  f u l l  bed 11iulc.11 t,otls, :!o 
0 t h e r  v a r i e  ties w e r e  grow11 in dr5.l~ i ~ * r : i i : ' ; ~  t c * c l  

o b s e r v a t i o n a l  t r ia l s ,  

1.3 I 3 " ' I  I 

Y ; . < 8  1 ( !  
I 

I 

M'I'/ I 1 
1 

! 
11.0 I 

11 , :! 

4,1 i I 
2 , 6 t 

I 

The t o p  t e n  v a r i e t i e s  o f  eaclr Group ;Irci 1-istctl 

by a v e ,  numbor f r u i t  a ~ r d  W t , ,  per I'I.;IIIL, 



D r i p  Non-Mulched 

Same o f  No F r t  W t  F r t  
C u l t i v a r  ( P l t  

YC 8 2  

Floradade 

T e r r i f i c  V F  

M I L 1  

Supersonic 

Spr lne  S e t  

CAL ACE 55  
M a r m a n d e  V F  

Jack  Pot 

V F N  8 

D r i p  Mulch 

N a m e  of'  
Cul t i v a r  

NOVA 

Early G i r l  

VEE MORE 

VEE PRO 

E n r l i r o w p  

Ea r ly  Sun~rrler 

S t a r  Shot 

UHN Gs, 
Supe r f an t a s  t ; ~ c  '1s 

Master No, 21 
, 

f, s Ave i :*:! t 
! 

RAF Expcr 0 -1 :j '-1 
! .. 

I - 
1 7  RI\F Farmer 1 ? . , * j  

T i t l o :  Tomato V a r i e t y  Screen ing  Trials 1Cal'rc.j. 1 1  3.OXO - ! 1 ' ; 1 ' 1  1 

( f o r  Large  F r u i t  S i z e ) .  

Pors: Laila Sarraf, Imad Khyatt ,  G,A, M ; . i r l o w r i , . ! r .  

Methods : 50 c u l t i v a r s  were grown i n  d r i p  L;rri,::l t a d ,  c ~ l ) s ~ ~ ~ * -  

v a t i o n a l  p l o t s .  Tho t o p  ton varie t ic! . . ;  co~t~p:i~v?cl to 

exper imenta l  p l o t  and farmer R a f  arc? I ' c ! ~ o T . ~ H c ~ .  

Minimum f r u i t  s i z e  130 grams. 

1. Ea r l i r ouge  
2,  Floradado 
3 ,  L ? w  6 5  
;J , S u p e r f a n t a s t i c  
-7. T e r r i f i c  V F N  
0, MH-1 
7 ,  Or ien t  
H e  M a s t e r  No.2 
y o  UF 145 

10. Superson ic  
I<:lf, P l o t ,  ave,  
R a f ,  Farmer ave, 

5 3  
4 j 
42 
38 
3 
36 

5.8 ! i ,  , !I I 
I 

I I + ,  5 ;: I !  

4 (> . f I -10 1 ! 
i ) 3.6 o m  ,. I 

5 e l  I 7 ,, * - 9 u t .:* I 

35 I 9 8  
- I !I :' 

i: o 35 
35 
31 
27 
17 

+'I o 'I 

3.7 
>,S 

;I 3- 
11 :! 

3.5 ,I-* ! 0 ,  I 

i 11.3 .!. 11 
1 

i 



c. 3. 
T i t l e :  Tomato V a r i e t y  T r i a l s ,  WY, S-1980. - 
Pers :  Adnan Qutob,  Mohtd Kannaker, Anwar Hud(.i:td, C.A. - 

Marlowe, Jr. 

Methods : 50 c u l t i v a r s  were grown i n  observ:~t ic , , l :~J .  t1*' ;1:: :. , 
sprinkler i r r i g a t e d ,  non-mulcl~cd, Yio. l . r l  T:II l lc  . i l l ; : .  

o f  t h e  t o p  15 are r e p o r t e d  here i l l ,  

R e s u l t s :  P l a n t  

Early G i r l  1 L'HX-6) , 

T e r r e f i c  VFX 

E a r l y  Summer 

Supersonic ' 

S u p e r f a n t a s t i c  

I Jet Star 

J u i c e  

F lo ramer ica  

warm and^ VF 

M F  

Moira 
I 

J a c k  Pot 

1 ~ ~ ~ ~ ~ ~ a c l e  

1 Ave b~ Var 

f Ave KAF V ~ ~ ( D M  

Comparison of' sme 90 varieties on  s p r i n k l e r  vs,  cl~3-11 w. i  t l ~  1111 t.l.r:!~ 

. same season  a t  d i f f e r e n t  l o c a t i o n s  Wadi Y n b i s  : I I I ~ ~  !(;I 1.1~. I 1 1 .  

D o 1 0  

T i t l e  : Media Sources  s t u d i e s ,  I. Kafrei.rl, JOi",-S 

P e r s  : - Laila S a r r a f ,  G,A.Marlowe, J r ,  , 13.T. L ; V , I ~ ; ~ : . ~ , I I I ~ * ~ ~ > ~  

Ne thods : ' h e l v e  combinnti  ons i ~ ~ v o l v i n ~  ~ ~ a t i v c *  \I 0 1  ( * ; I  11 i . c *  ; I  .;I1 2 

sand imported peat ,  imported snwdilst, (;o~r~p:~~*r:rl ',,I 

A -  p e a t - l i t 0  imported m i s ,  



11,2. 

T i t l e :  Media Sources Studies TI,, 1980 P , S ,  

l+rs: ' L a i l a  Sarraf,  G,A, Marlowe,Jr,, Knfro5.i~ 

Yc t h o d s  : Sand l o c a l  and imported pent c o m l i ~ ~ : ~ t : ' ~ u ~ i s  w * 3 * c !  r w ~ c ! c * ,  

The fol lowing combinations are p r e  aerttc-cl f o r  !.':'iri;~.l. 

evaluat ion based on 3 previous studic5 : 

I l'sr cent Superphosphate Linw I Y!ic~*. 
I 

ent s f y ~ s  

This provides the basic ingredients for a 25 .!.itc:xa t . j : . ikc l~ .  

A l l  throe civo almost the same plant production poi;eiiti.:il ;is I ; ~ I o  

imported pea t -vermi~u l i t e  mix, but are s 1 F g l ~ ~ ; l y  ! \ c ; ~ v : i . i ! ~ *  ,111 ! I ~ L I I I ! ! -  

T i t l e  : Plant Production Source Cotnp;wi.;ons, H:rd.'~:c:.i I I  'Ti! !*'. 

grown i n  s t e r i l e ,  s o i l - l e s s  111sd5.a w.i.tt1 : I * : ( !  w . i ? , ! l i ~ ~ ~  I, 

conta i~ i er i za t ion  w e r e  vow11 u n t i l  t . l l r ?  l':i.z.s ? ! ' , ' l~: i .  t. 

form and vitwrous than t i le bi.~ra r o o  t c ! c l  ~d-:t I I  t S ,  



, 
llJ4 

Title : P l a n t  P r o d u c t i o n  F e r t i l i z e r  S t u d y ,  Kiil'!li::i.~~, '7'1- If', 

F'ct r s : - Ali DtMoor, G,A, Y a r l o w e , J r ,  
Ye thods : F o u r  s o l u b l e  f e r t i l i z e r  c o ~ n l i n u t i o ~ ~ t ;  i t C  L I t . l m ~ - * ( *  

rates  were t e s t e d  on fall f:rown c c r ~ l t ; i ~ . i . ~ ! c ! : * : L ~ ~ ~ ~ l  

t o m a t o  s e e d l i n ~ s ,  

Results : I m p o r t e d  c a l c i u m  nitrate n t  5 3  ,yns :1!1rl p c ~  !.:\h'l i. I ' I I 

.. .- 
n i t r a t e  a t  106 crams pcr. me-rer iif' w : ~ ? . ~ J I ;  ;;;I*. --  
superidr- tb" .*e leven  o t h e r  r a t e  , , a n ~ !  lilt:~ ~ 1 ; 3 ) - i  : , . I  V I I I I I I I  : I:;!  I,- 

t he  l o c a l l y  p r e p a r e d  l i q u i d  ~o~lr :o~!S-r ; t t .u  W ~ I ~ C * / I  sItott.11l 

u.3 ,  
Title : 

i o n  o f  s o l u t i o n  s h o u l d  n o t  escecc! 7 0 ~  r.,!m; 

P l a n t  P r o d u c t i o n  Studies : Tinlo-l,;.r?~or lkqt~irc!rttc- 1 1  i ht , 

Laila  Sarsaf , G,A, M a r l o w c ?  ,.!re 14, 'I', Vr :  I I  t ; :r ,1lvs.~*y , 
Kafre in  1979. 

Comparisons bo t w o e n  D i r e c t  Soc-tlcc! i t 1111  S(tc*cll. i.~t!l: .. 
Transfer Methods b r o k e n  down i n t o  :4 I . I : I ~ ! ? - : ~  ! .i ( I I I . "  ., 

, . 
8 funitiions p e r  o p e r a t i o n s ,  n~cilljs ; uo~*liftr . .  . - '  

Manual - .- s e e d i n c ,  w h i c h  could be rc!y:?;tcvcl 11j. rw! c-1 t i t -  


