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WATER MANAGEMENT TECHNOLOGY
 

I. 	 PROJECT SUMMW4ARY AND RECOMMENDATIONS. 

A. 	Grantee
 

The grantee is the Hashemite Kingdom of Jordan (GOJ).
 

The project will be implemented by the Jordan Valley
 

Authority (JVA) acting on behalf of the grantee. JVA
 

will work with its cooperating agencies, the Ministry of
 

Agricutlure and the Faculty of Agriculture, in carrying
 

out the research and training elements bf the project.
 

B. 	Amount of Grant
 

The amount is not to exceed US$ 1.32 million.
 

C. 	Project Cost
 

The project will cost approximately $ 2.65 million,
 

of which $1.32 million will be from grant funds and $ 1.33
 

million from GOJ. Cost estimates include explicit allowanc

es for contingencies and inflation.
 

BEST AVAILABLE DOCUM ENT 
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D. Project Description
 

The proposed project is aimed at carrying out applied
 

research and farmer training activities to establish an
 

effective irrigation technology on approximately 3000
 

small farms in the Jordan Valley. The project is in
 

direct support of irrigation construction and equipment
 

procurement projects covering approximately 9300 hectares.
 

USAID is proposing to assist GOJ agencies in this
 

endeavor with grant-financed inputs over a three-year
 

period as follows: 

Resident technical assistance 71 man-months 

TDY assistance 14 man-months 

Participant training 39 man-months 

Commodities $271 thousand 

E. Summarv Findings
 

The JVA and the Mission are convinced that farmer
 

training and applied research in sprinkler irrigation are
 

absolute essentials for an effective introduction of the
 

technique to Jordan Valley irrigated agriculture.
 



- iii -

The training and research elements of the project
 

have been planned as a cooperative effort by staff
 

members of JVA, the Faculty of Agriculture, the Ministry,
 

of Agriculture, and USAID, with the assistance of TDY
 

consultants in irrigation engineering and horticulture.
 

These plans were reviewed at an early stage by personnel
 

from NE/TECH and TAB/AGR.
 

Through its own analysis and continuing discussion
 

with ozricials of the concerned agencies of the project's
 

objectives and required resources, the Mission is convinc-

J 

ed of its technical; economic, and financial viability.
 

In research, many of the technical issues are so site
 

specific as to require an in-country research program.
 

Further, the project will provide an initial basis for a
 

sustained research effort necessary for the continued
 

adaptation or development of modern irrigation technology
 

in the Valley.
 

In training, the alternatives to the proposed Training
 

Team approach (See Section II.B, below.) either fail 

to make maximum use of local
 

42 
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resources ( a programmed learning approach ) or would 

be slow to transmit knowledge of sprinkler techniques 

to farmers ( conventional extension methods ). 

F. Statutory Checklist
 

The project meets all applicable statutory criteria
 

(See Annex F.)
 

G. Issues
 

The AID/W committee reviewing the PRP for this project
 

identified three issues to receive special treatment in
 

the Project Paper. These were
 

1. An expansion of the'training program description.
 

2. A description of the water rights, allocation
 

procedures and rules to be followed in the project
 

area.
 

3. Whether the project should be implemented by a
 

single contract or by separate contracts for the
 

research and training components.
 

Taking these issues in reverse order, the text of
 

the PP leaves open the question of one or twb contracts
 

2
 



for the project. However, assuming potential contractors
 

are equally competent in both components, both the JVA
 

and the Mission feel the weight of advantage lies with
 

a single contractor. A single contract provides greater
 

flexibility in the use of AID-funded resources over the
 

life of the project; coordination among the contractor
 

and GOJ agencies will be simplified; and contract nego

tiations will be expidited.
 

A description of the water allocation process is
 

attached to the PP as Appendix 3 of Annex B. Note that
 

water will be metered to farms almost on a free choice
 

basis. However, also note that farmers will be asked to
 

file a cropping plan prior to the cropping season, and
 

based on JVA's forecast of water availability, may be
 

limited in the quantity of water to be taken over the season.
 
JVA officials have told the Mission that, in general)the
 

-total quantity of water delivered would be limited to that
 
required for the cropping plan at the estimated efficiency
 
rate of sprinklers.
 

The consultant's recommendation on the training model
 

to be followed is presented as Appendix 1 of Annex B.
 

This was elaborated upon in further planning sessions
 

with the staffs of concerned agencies and is fully describ

ed in Sections II'and III, below.
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A fourth issue touched upon in thePRP review is
 

that of the coordination of this project with the
 

Sprinkler Equipment Loan. A realistic estimate of the
 

time of delivery of equipment to farmers is late November
 

or early December. This is a critical constraint for the
 

training element, becuase it means that expert assistance
 

must arrive in Jordan about Se@tember-L to assist in the
 
training materials and
 

preparation of/training sessions. The expert should be
 

given a least one month's professional preparation time
 

in the U.S. prior to his arrival.
 

The time constraint is also important for the research
 

element in order that the fall season of plot research
 

not be ed for a full
 

The following actions have been taken or are proposed
 

in order to expidite project activities.
 

1. The JVA has requested that the Technical Services
 

and Feasibility Studies Grant be used to finance 

the services of a training expert for up to five 

months' work in Jordan from September 1 plus one 

month's preparation in the U.S. The Expert would 

assist in the preparation of training materials and
 

cI 
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sessions and would assist in the initial rounds
 

of training sessions for farmers.
 

The 	Mission has transmitted this request tokQ
 

AID/W for contracting actions. 

2. 	The Mission is proposing that procurement of
 

project commodities be done bythe JVA in consult-

ation with the Mission's project manager and the
 

contractor's staff.
 

3. 	The Mission will request waivers to permit
 

local procurement of proj ect commodities to the
 

extent they are locally available. Other
 

commodities will be obtained from U.S. 
suppliers.
 



II. PROJECT BACKGROUND AND DESCRIPTION
 

A. Background
 

The East Jordan Valley, extends from the Yarmouk River io the Dead
1!/
 

Sea and contains approximately 420,000 dunums of arable land capable
 

of supporting a program of sustained irrigated agriculture. While
 

360,000 dunums of this area are amenable to irrigation by surface methods
 

using open water courses, there will not be sufficient water from all
 

available sources if surface methods are used.
 

There are currently four irrigation-projects, designed to utilize
 

sprinkler systems, under construction in the Jordan Valley encpmpassinj
 

an area of 93,100 dunums including about 29,000 dunums (10,000 from the
 

East Ghor Canal and 19,000 from the base flow of side wadis in the proj

ect areas) currently irrigated by surface methods. These projects are:
 

(1)The East Ghor Canal Extension (Loan 278-H-009), 35,000 dunums; (2)
 

The Zarqa Triangle Project (Loan 278-T-011), 15,000 dunums; (3) The North
 

East Ghor Irrigatioft Project (International Development Association),
 

27,600 dunums; and (4) the Hisban-Kafrein Irrigation Project (FRG), 15,500-,
 

dunums. A description of each of these projects is presented below
 

with locations noted on map, Annex B.
 

a. East Ghor Canal Extension (AID Loan 278-H-009)
 

This project will provide permanent irrigation water for a total of
 

35,000 dunums of currently unirrigated land. The source of water will
 

I/ One dunum equal k acre. Ten dunums equal i hectare.
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be a'48 million cu.m reservoir behind the King Talal Dam due for complet

ion in 1977. 
 The 	project consists of:
 

i. 	 Extension of th, axisting East Ghor Canal for a distance 

of 18 Kms; 

ii. 	A diversion weir and a 2 Km long carrier canal on the
 

Zarqa River to divert water released from King Talal 

Dam to the East Ghor Canal; 

iii. 	 Four pumping stations on the extended portion of the East
 
pressure


Ghor 	Canal to attain the 
 aead needed to operate
 

the sprinklers;
 

iv. 	A pressure pipe network to deliver water to 
the 	farms.
 

v. 	A network of maintenance and farm roads.
 

The project is.currently under construction and is due for completion 

inDec. 1977. The cost estimate of the project is,$12.6 million. 

b. 	Zaroa Trianele Irrieation Project (AID Loan 278-T-011).
 

This project will provide permanent irrigation water from the King Talal
 

Dam reservoir for 15,000 dunums of land. 
 The 	project consists of:
 

i. A diversion weir on the Zarqa River 3 Km upstream from
 

the point where the East Ghor Canal crosses the Zarqa
 

River.
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ii. Main carrier pipes to deliver water under pressure to
 

areas north of the Zarqa River (9,500 dunums), south of
 

Zarqa River (500 dunums) and to the Zarqa Zor area
 

(5,000 	dunums);
 

iii. 	 A network of pressure pipes to deliver water to the farms
 

for sprinkler operation;
 

iv. A network of operation; maintenance and farm roads.
 

The project is currently under construction and is due for completion in 

December 1977. The cost estimate of the project is $9.6 million. 

c. North East Ghor Irrieation Project (IDA)
 

This project will provide permanent irrigation water for 27,600 dunums
 

of land. The sources of water-are the base flows of Wadis Arab and
 

The 	project consisto
Jurum 	and the reservoir of the existing Ziglab dam. 


of: 

i. 	Two diversion weirs and siltation reservoirs on Wadi Arab
 

and Wadi Jurum;
 

ii. Three main carrier pipes each taking off at the diversion 

of each wadi to carry water to a main north-south distribut

ary pipe; 

iii. 	 A pressure pipe network to deliver water to the farms for
 

sprinkler operation;
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iv. 	 Conversion of about 10,000 dunums from surface to sprinkler
 

irrigation;
 

v. 	A network of operation, maintenance and farm roads.
 

The project is currently under construction and is due for completion in
 
December 1978. 
 The 	project cost estimate is $14.5 million.
 

d. 	Hisban-Kafrein Irrization Project (KFW) 
This project will supply permanent irrigation water for 15,500 dunums locat
ed in the southern Jordan Valley. 
The sources 
of water are Wadi Hisban where
 
waters will be diverted to the existing Kafrein reservoir, and the Kafrein
 

reservoir itself. 
The 	project consists of:
 

i. 	A diversion weir on Wadi Hisban and a carrier pipe to deliver
 

its waters to Kafrein reservoir;
 

ii. 	A main carrier pipe taking off from Kafrein dam;
 

iii. 
A network of pressure pipes to deliver water to 
the farms for
 

sprinkler operation;
 

iv. A network of operation, maintenance and farm roads.
 

The Noiice to Proceed has been issued to 
the contractor with work commencing
 
on September 1, 1976. 
The project is expected to be completed in February
 
1978. 
 The 	cost estimate for the project is 
now 	$6 million.
 

e. 
Sprinkler Irrigacion Equipment 
AID Loan278-K-018)
 
The project provides for the procurement of portable on-farm irrigation
 
equipment for 93,100 dunums of land. 
 The 	materials to be procured include
 



portable pipes, filters, pressure gages,- couplers,'valves, fittings and
 

farmers in the project areas described
sprinkler heads to be distributed to 


above. The Jordan Valley' Authority (JV.A) will store, manage and 

distribute the equipment to farmers 

following the execution of credit or cash sale
 

agreements between the Agricultural Credit Corporation (ACC), and
 

eligible recipients.
 

The JV Ais developing an operation and maintenance capability utilizing the 

AID participant training program. Five officers (three from JVA and two 

from the Ministry of Agriculture) have completed training in on-farm 

irrigation practices, and training has been requested in hydrology and
 

hydraulics engineering. The Invitation for Bid for the equipment specifies
 

that the vendor must provide training in equipment assembly and maintenance.
 

However the JVA judges that the above mentioned supporting programs will be
 

inadequate to ensure orderly and efficient start-up of the sprinkler system.
 

They have proposed an applied research and farmer training of the project
 

areas. A major .technical assistance program in applied research and training
 

is expected to accelerate the utilization of equipment and establish 'a high 

level of productivity for the project areas.
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B. Description of the Project. (See Annex D, Logical Framework.)
 

To establish sprinkler irrigation technology in the Jordan Valley it will
 

be necessary to confirm or adapt operating practices for the equipment and
 

to establish a farmer training capability, for efficient field operation of
 

the equipment. The three-year project will establish a limited program of
 

adaptive research on sprinkler operations for the equipment, crops and
 

localities now under development by sprinkler systems. Similar research on
 

drip irrigation, in which a number of Valley farmers have already invested,
 

will also be carried out. The adaptive research facilities, and training
 

facilities provided under the project, will also be used in an innovative
 

technology transfer program to establish good system operation practices at
 

the farmer level. The investments in this project are designed for the 

immediate needs of establishing sprinkler irrigation technology on 9,300
 

of the valley, but these facilities can be developed further as a research
 

and training base for continued improvement of water management technology.
 

The .JA will be the i-pementin'agency for the Project. However, at the
 

operational level responsibilities for research will be delegated 

to the Ministry of Agriculture (MinA) and :acaltv o-- Agriculture (Fac-Ag) -hrough 
agreements between these two agencies and the JA. Training wll be the responsib
ility of the 1JA in cooperation with the llinismry and Faculty. 
Research will be cacri.;d out ac the University's far-t ia the Valley, at tWo 

stations there owned by the Ministry of Agriculturc a.d or. rivate farms. Lnother 
needs reauire. 

station may be established in the South as projecT/(see Map, Annex B). The 

sites are in good proximity to the capital projects listed abcve. 

BEST AVAILABLE DOCUMENT
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Training ses'sions for farmers will be held at these,same locations. The
 

first sessions will concentrate on mechanical aspects of sprinkler use and
 

maintenance, and on elementary water and crop management practices trans

ferred from research and experience elsewhere. Site-specific information
 

will be fed into the training program as the results from project related
 

research become available. Further training sessions on more advanced aspects
 

of water and crop management will be held in the course of project activities.
 

An additional research element will be the monitoring of progress with
 

adoption and use of sprinKier systems in the Valley. -It involves three
 

related activities:
 

of
 
1. 	The evaluation/water delivery and central system management. This
 

activity will monitor water delivery practices to a sample of farms,
 

identify delivery problems, and feed infor-.cion back'into JVC for
 

solution.
 

2. 	The evaluaion of farm water use efficiencies, on-farm management
 

practices and production results. This activity will'monitor sprinkler
 

irrigation practices, problems, crop water requirements, and cropping.
 
of
 

results on a sample/farms adopting sprinkler equipment. Water and crop
 

management deficiencies will be identified so that immediate remedial
 

steps can be taken, or if no remedies exist, problems can be fed'into the
 

applied research program.
 

3. 	The examination of on-farm allocation and use of resources in cropping
 

with sprinkler irrigation. This activity will contribute to an understanding
 

of farmers' management of the on-farm system, providing information to
 

In"
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the design of applied research projects and extensitn work and to,the
 

analysis of resource and product markets.
 

and other
 
Similar monitoring activities will be done on drip/irrigation systems
 

which a number of farmers in the Valley are using.
 

The agencies concerned in the research program, JVA the Faculty of Agriculture,
 

and the Ministry, have determined this monitoring activity to be of prime
 

importance to the research program. JVA is already preparing to monitor
 

water use efficiency, on a total farm basis, by recording cropping patterns
 

and the metered water delivery to farms. It is agreed that this will be
 

integrated into the broader set of monitoring activities listed above.
 

USAID will fund a resident expert in research on irrigated farm management
 

for up to 36 months as part of its contribution to the research portion of
 

the project.
 

A related research element involves the economics of investment in sprinklers
 

and their use. JVA recognizes that this technique can have profound impacts
 

on resource and product markets and will be assigning one of its agricultural
 

economists to the task of systematically monitoring the progress of its
 

adoption. The project will assist in this activity by providing seven man-months
 

of TDY services in agricultural economics. The Mission is currently exploring
 

the possibility of greater assistance to this element through TAB's program
 

of research in agricultural economics and sector planning.
 

The project outputs are to be proven farming practices for sprinkler irrigation
 

of selected crops for.about one-fourth of the Jordan Valley. Starting
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with the existing system design for use of the sprinkler irrigation equipment,
 

the'adaptive research program will confirm the production potential and
 

necessary practices under prototype farming operations. Problems encountered
 

will be subjected to intensive study in order to expedite their resolution
 

in developing practical farming recommendations. The program will be limited
 

to the major crops and the soil/climate of the sprinkler system in order
 

to maximize immediate utility.
 

The 	proven farming practices are to be conveyed to the farmers of the project
 

area in a specialized training program coordinated with the installation of
 

equipment. The Training unit will be built around four-man Training Teams
 

(one team leader, three trainers), each team dealing with about 18 farmers.
 

The 	basic training method is a combination of demonstration and supervised
 

practice. Audio-visual material will supplement the basic method, but
 

written material and lectures will be minimized.
 

It is estimated that two days' training will be sufficient to impart mechanic

al and elementar) water and crop management practices to farmers.
 

Four Training Teams, dealing with 72 farmers per 

session, can provide this first round 6f instruction to approximately 1400 

farmers in two month's time.' This will satisfy the needs for the East Ghor
 

Canal Extension and Zarqa Triangle projects due for completion in 1977.
 

Approximately the same schedule holds for the Hisban-Kafrein and North East
 

Ghor projects scheduled to be completed in 1978.
 

2/ 	See Annex B, Appendix 1 for Water Management Technology
 
Sprinkler Irrigation (Jordan) Training Program.
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The Training Teams will be backstopped by a Core 5cart wnose ro.ie 3.s
 

to prepare training packages for presentati-n to farmers, both by
 

the Training Teams and by regular Extension personnel on a one-to-one
 

basis with farmers. The Core Staff will also monitor the work of the
 

Training Teams and regular extension activities related to sprinklers.
 

This monitoring work wvill analyze the effec'iveness of the training program as
 

an instrument in the.adoption process. USAID will fund a
 

training expert,for up to 35 months' work with the Core Staff.
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The core staff/training team approach is regarded as 
providing good technical
 
assistance to farmers, 
on a one-timu, 'bet program" 
basis, as well as 
for a
 
sustained effort of transferring new knowledge to farmers. 
 However, it is
 
anticiapted that this approach will be insufficient to address the immediate
 

problems farmers will encounter in setting up and putting their systems into
 
operation during the first two or three months in which sprinklers are first
 
being introducedAs a supplement to the work of the Core Staff and Training
 
Teams the Training Unit will assume operational responsibility for a temporary
 
(two to three months), massive injection of technical assistance to farmers.
 

The relationship of this assistance to 
the overall training program is 
as
 

follows:
 

1. 
At the time the farmer receives his equipment, a technici 3ill be
 
available, upon request, to help him install the equipment on his farm.
 

2. 
A small (three person) technical staff will be at each of three prominently
 

publicized locations to provide "on-call" assistance in trouble shooting
 

farmers' problems in using the equipment.
 

3. Roving technicians will visit each farmer on a one week or 
10 day schedule
 

to review progress and provide assistance.
 

The precise combination of the supplementary actions and the estimation and
 
commitment of personnel and 
logistical needs will be worked out by the JVA
 
and the Ministry of Agriculture.well before the training program gets underway
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The JVA, the Ministry, and the Faculty have recognized the importance of
 

training for technicians in advance of the farmer training phase. The
 

JVA is taking the lead in designing a .four-week, intensive course in
 

water management technology .to be presented to Extension and other 
.See Annex B, Appendix 5)

related personnel during the spring or early summer. 
Once the project
 

is formally underway, this course and further technician training
 

activities will be integrated into the Training Unit.
 

The first of these additional training activities for technicians is
 

to be a short course, one week in duration, focusing on the mechanical
 

aspects of sprinkler irrigation, but also giving practical training in
 

basic water and crop management related to sprinklers. This course is
 

to use exactly the same training techniques as will be used in the
 

farmers' training sessions in order to familiarize the trainers with
 

the teaching methodology to be used. Both the members of the Training
 

Teams and technicians in the supplementary technical assistance portion
 

of the program will take this course which will have to be offered two
 

or three times.
 

Project.inputs will be three research and three training sites with
 

specialized research and training equipment for each (See Annex B for
 

details). Pumped water supplies at some of the sites may be necessary
 

at the early stages to the programs. Sprinkler equipment for the
 

research and training elements will be provided from that equipment
 

purchased from Loan 018. The JVA has indicated it would request air
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shipment of a portion of the equipment in order that the research and
 

training programs can begin promptly. USAID's Capital Development office
 

estimates there are sufficient funds in the loan to allow for air shipment
 

of the necessary equipment.
 

Staff members of JVA the Ministry and the Faculty are preparing
 

estimates of the kinds and quantities of sprinkler equipment required
 

for the research and training programs. Quantity estimates will be
 

generous. A vital part of the demonstration and training program will
 

involve the farmers' gaining a full appreciation of the structural limit

ations df the equipment. Each training session will, therefore, require
 

some intentional bending of pipe, damage to couplers and threaded fittings,
 

destruction of sprinkler heads, etc.
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The-analytical foundation for the choice of sprinkler equipment has 

been reported in the documentation of th. Sprinkler Irrigation, 

Equipment Loan (AID Loan 278-K-018) and ;he East Ghor Canal Extension 

The following analysis relates to the supporting
(AID Loan 278-H-009). 


program of adaptive research and farmer 'craining on sprinkler irrigation
 

The analytical questions refer to the alternatives for the
practices. 


establishement of full operational performance of the installed equipment.
 

A. -Technical Analysis
 

1. General 
Sprinkler equipment, to be purchased under Loan 018, is projected
 

to arrive and be ready for distribution 'to farmers in late 1977. This
 

is well into the irrigating season, but most of the land to which sprinklers
 

will be applied is not now irrigated, and major use of equipment probably
 

won't begin until early 1978.
 

research
Prior to that time, 


will contribute, but which can commence
activities, to which this pr'oject 


Farmer training in the use of
prior to its inception, must get underway. 


sprinklers must coincide fairly closely with equipment delivery to farmers.
 

A working group, composed of representatives of the JVA, Ministry
 

of Agriculture, and Faculty of Agriculture, has recently (early February.
 

1977) begun meeting to lay plans for research and training. An early
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decision of the group was to accept the Training Team concept as a 
basis
 

fdr 	reaching farmers.
 

be done by

Further planning for both research and training will 


these committees of the three agencies, but much 
of the final content
 

and 	methodology of the training program will 
be developed with the
 

assistance of the U.S. experts funded under this project.
 

2, 	Apalied Research
 

Research plans to date call for experimental sites to be set up
 

at the University's farm near Damya, in proximity to 
the East Ghor Canal
 

B); at the Ministry's Research Station
 Extension project (See Map, Annex 


at the Ministry's
at Deir Alla, in the Zarqa Triangle project area; 


Sub Station at Wadi Yabis, near the North'East Ghor 
project area; and
 

possibly at s site to be acquired by the GOJ in the Hisban-Kafrein 
project
 

area. One or two additional sites, possibly on land rented for the purpose,
 

the needs of the project dictate.
 may 	be acquired as 


A preliminary list of applied r.iearch projects has been 
developed
 

These will be amended, dropped, or supplemented
and is presented below. 


as the needs of the project dictate.
 

a. Irrigation and Water Management Aspects.
 

1) Evaluation of Project water delivery and management practices 
when
 

starting Sprinkler Irrigation in Jordan Valley.
 

This study will monitor farm water delivery
Duration: 2 years .... 


practices on selected farms, identify delivery, problems, and 
cooperatE
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s to problems should they be found
 with JVC directly to find solutiop


during the early years of Sprin :.cr Irrigation 
in Jordan Valley.
 

icncies, management practices, and
 
2) Evaluation of Farm Water Use E:" 


production results on selected 
farms using Sprinkling Irrigation.
 

.... This study will monitor sprinkler 
irrigation


Duration: 3 years 


practices, problems, crop water requirements, 
and cropping results on
 

selected farms in Jordan Valley during 
the sprinkler irrigation develop

ment years.
 

3) Management and iater requirements, and water use etziclency, 
Lu
 

sprinkling selected crops in Jorcan Valley.
 

.... This investigation will evaluate 
water-input


Duration: 3 years 


practices requirements and water-(se efficiencies 
under Sprinkler
 

Irrigation on selected crops in Jordan Valley.,
 

rrig tion Methods and Practices that optimize 
water use
 

4) A study of 


from the pressurized Water System in Jordan Valley.
 

.... This study will evaluate alternate 
methods of
 

Duration: 3 years 


..
 
irrigation that optimize water use from 

pressurized water supplies 


... to guide soundest future
 
especially sprinkling and Drip irrigation 


water supply use in Jordan Valley.
 

5) Evaluation of Methods and Practices for applying irrigation water in
 

Plastic Tunnels and Greenhouses, and under plastic mulches.
 

This study will establish basic irrigation
 ...Duration: 3 years 


information on practices, costs, and micro-climate 
impact, for use of
 

94(to 
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alternate irrigation methods under 
plastic-modified environments 

as
 

are 	rapidly developing in Jordan 
Valley.
 

b. 	Frost Control Aspects
 

Frost Control with Sprinkler Irrigation 
in Jordan Valley.
 

This tudy will develop the necessary 
practices
 

....
Duration: 3 years 


for preventing frost damage on bananas 
and selected vegetable crops in
 

Jordan Valley with sprinkling.
 

Aspects
c. 	Socio-Economic 


Socio-Economic change in Jordan 
Valley during transformation to
 

sprinkler irrigation use and extended 
irrigation development.
 

This study will monitor the social 
and economic'
 

....
Duration: 3 years 


transformations that are expected 
to occur as a result of irrigation,
 

sprinkler
 
and 	irrigation technology advancement, 

in Jordan Valley as 


irrigation is adopted.
 

d." Disease Control Aspects
 

management practibes for successfully irrigating
 
Disease and Quality 


selected crops in Jordan Valley with the 
sprinkling method.
 

This investigation will identify 
disease hazards
 

...Duration: 3 years 


under sprinkler irrigation in Jordan 
Valley and develop practices for
 

including introduction and
 .... 

satisfactory handling disease 

problems 


testing or resistant varieties. 
Specific studies on disease and 

quality
 

management are listed in Annex 
B, Appendix 2,
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e. 	Insect Management Aspects.
 

Insect Epidemiology and Control practices 
under Sprinkler Irrigation
 

in Jordan Valley.
 

These studies will identify insect 
problems
 

....
Duration: 3 years 


and develop suitable control measures 
for producing important crops
 

in Jordan Valley with Sprinkler Irrigation.
 

f. 	Fertilizer and Salt Management Aspects.
 

Optimizing commercial fertilizer use 
on selected crops, and Salt
 

Balance management under sprinkler irrigation 
in Jordan Valley.
 

These studies will seek to optimize fertilizer
 
years ....
Duration: 3 


use under sprinkler irrigation and to 
monitor and control nutrient and
 

... in
 
salt 	movement with controlled sprinkler 

irrigation practices 


Jordan Valley.
 

g. 	Weed Management Aspects.
 

Weed hazard identification and weed control 
under Sprinkler Irrigation
 

in Jordan Valley.
 

3 years .... This investigation will describe 
the weed
 

Duration: 


hazards under sprinkler irrigation and develop 
the needed control
 

measures to manage the important weed problems 
within the J.V. project
 

area.
 

h. 	 Varietal Selection and Manaement 

This 	program will-expand the ongoing 
program of
 

years ....
Duration: 3 


varietal selection for major crops in 
the Valley and their performance
 

Emphasis will be on the selection
 
under alternative management regimes. 


of those varieties best adapted to 
sprinklers and other modern irrigatioi
 

methods.
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research
 
Estimated staff and equipment requirements for this 


program are shown in Tables 1 and 2. Under even the most optimistic
 

circumstances US equipment ordered for this project will not be
 

available on-site before six to nine months.after funds 
become
 

Waiver will be'sought from AID/W for local procurement,
available. 


if possib.le,.of items deemed most critical.
 

None-the-less, both the Faculty of Agriculture and the 
Ministry will
 

be undertaking demonstration-cum-research activities with 
equipment
 

at hand and with sprinkler sets provided under the loan. 
The
 

together, from various sources, sufficient
Ministry has patched 


equipment to start sprinkling crops on its Deir Alla Station 
in
 

early April. The Faculty is working with a private farmer in the
 

Valley to set up a sprinkler and a drip irrigation installation 
in
 

They are giving him technical assistance in
 his citrus orchard. 


return for using his orchard in experimental work.
 

http:possib.le,.of
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Tab le 1. 
Professional and Sub-Professional Researchers,
 

and Vehicles, Needed
 

At each Professional Staffing Location*
 

(by Project NO)
 

Full Time Eauivalents ( 's** 
Vehicle
Graduate Research Assts***
Project No. Professional Researchers 
 Equivalents
mr Experimental Aides 


0.5
0.5
0.5
1 

0.5
0.5
0.5
2 

0.5
0.5
0.5
3 


0.5
0.5
1.0
4 


0.5
0,.15
0.5
5 


0.25
0.5
0.5
6 


0.25
0.5
0.5
7 


0.5
0,5
1.0
8 

0.5
0.5
0,5
9 


0.5
1.0
1,0
10 


0.5
0.5
0.5
11 


0.51.0
0.512 


* Assuming availability of Professional Staff back-up for collaboration throughout
 

each study.
 

One Graduate Research Assistant is 0.5 F.T.E.'s whereas one full time 
Experimental


* ** 


Aide is 1 F.T.E.
 

300 	per month and those
*-* 	Salaries of Professional Researchers are estimated at JD 


of Graduate Assistants and Experimental Aids at JD 150 per month.
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Table 2.
 

Supplementing Equipment and Materials 

Identified Equipment Needs and Estimate of Costs 

(Each Professionally Staffed Location) 

Unit TOTAL 

Item 
No. Item No. 

Cost, 
US$ 

COST, 
USS 

1. 
2. 
3. 
4. 
5. 

Microscopes(oil immersion) 
Binoculars (Steriozoom Research) 
Incubators 
Drying Ovens 
Spectrophotometers 

2 
4 
2 
3 
3 

1500 
900 
750 
750 
2700 

3000 
3600 
1500 
2250 
8100 

6. 
7. 

Flame photometers 
Hygrothermographs 

1 
6 

2000 
500 

2000 
3000 

8. 

9. 
10. 

24-point remote-sensing 
potentiometer recorders 

Research plots sprinkler systems 
Research plot drip irrigation systems 

2 
3 
2 

4000 
15000 
11000 

8021 
45G00* 
22000 

11. 
12. 
13. 

Fertilizer injectors 
insecticide-fungicide .njectors 
Water meters (totalizing) 

3 
6 
6 

1000 
1000 
600 

3000 
6000 
3600 

14. 

15. 

Soil Moisture measuring and sensing 
equipment 

Crushers, blenders, stirrers, sieves 
Miscel. 
2 sets 

-
750 

8000 
1500 

16. 
17. 
18. 

Shakers 
Glass ware 
Chemicals 

2 
Asst'd 
Asst'd 

750 1500 
5000 
5000 

19. 
20. 

General laboratory operation supplies 
Standardize evaporation pan assembly 

Asst'd 
3 2000 

3000 
6000 

21. 
22. 

Psychrometers 
Max-Min thermometers, anemometers,etc. 

3 
Asst'd 

100 300 
1000 

23. 
24. 

Dusters - Sprayers 

Vehicles 

3 
5 

750 
10000 

Total 

2250 
50000 

$194600 

45000
Less cost of research'plot sprinkler system 

$149600
 

2
* To be supplied through Loan 018. 
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3. 	Training
 

The training program is aimed at providing farmers 
with basic
 

mechanical, water management, and crop management 
skills in the use of
 

Farmers' greatest need for technical assistance
 sprinkler irrigation. 


will be at the outset, when sprinklers are first 
being put into use.
 

The model of a Training Unit with a Core Staff, Training 
Teams and
 

supplemental, individualized assistance has been selected 
as the most
 

effective means of imparting these skills during that 
critical period.
 

As local applied research ana expz.ence and results of research
 

and experience elsewhere provide a body of relevant 
knowledge, the
 

for
 
Training Unit will prepare extension materials and 

short courses 


continued upgrading of farmers' capabilities.
 

Estimated personnel and equipmei.- for the training program
 

are 	shown in Tables 3 and 4. The four-week, intensive course in water
 

management technology will be conducted using personnel, facilities,
 

and 	equipment from the JVA, Natural Resources Authority, Faculty 
of
 

Agriculture and Ministry of Agriculture. The series of one-week
 

practical courses must begin no later than October 1977, and 
waiver will
 

be 	sought from AID/W for local procurement, as possible, 
of equipment
 

items deemed critical.
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Water ManagementTable 3. Personnel Requirements for Training Unit Under 
Technology Project. 

Minimum Annual TOTAL 
Number Educational Salary a/ COST 

Requirements (J.D.) (J.D.)Position Required 

MSc 3000 3,000Director 1 
2400 2, 400Depaty Director 1 BSc 
1080 4,3204Drivers 

Core Staff 

4 BSc 2160 8,640Extension Specialist -1 MScU.S. Expert 

Training Teems 

BSc 2160 8,6404Team Leaders 
12 Secondary 840 10,080Trainers 

Technical 
Supplementary Technical
 

Assistance
 

28 BSc 1440 10,080 b1Extension Agents 

Total Personnel Costs 47,160 C/
($ 141,480 @ TD:.0o = $3. 00) 

a/ includes technical and other non-basic salary allowances 

of project, projected to be Noveeber,Required only during first three months 

1977 through January, 1978.
 

j After tne first year Extension workers under "Supplementary Technical Assiszance" 

be directly involved with the Training Unit. Annual personnel coszswill not 

will fall to JD 37.,080 ($111,24o).
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Table 4. Equipment items for training element 
Technology Project. 

Item 

Movie camera, 16 mm sound 
Movie camera, 8 mm 
Still camera, 35 mm 
Sound projector, 16 
Sound projector, 8 
Slide projector, 35 
Overhead projector 

Projection screens 


sound 

mm 

mm 

mm 

Loud speakers, portable 
Sound system for auditorium 
Tape recorders, portable 
Generator, 3 KVA, portable 
Lighting sets, portable 
Electronic calculators, portable 
Farm tool sets 
Mechanic's tool sets 
Black boards, portable 

Vehicles
 

(a) Bus, 

(b) Station.Wagon 


Miscellaneous equipment 

TOTAL 

Number 
Required 

1 
1 

2 

4 

2 

4 

2 

4 

8 
1 
4". 
2 
2 
4 
4 
4 
4 

1 

:5 


of Water Management 

Unit 
Cost (5) 

2,100 
300 
180 

1,00 
475 
230 
270 

90 


100 
1,6oo 

.10 
600 
300 
60 

250 
.250 
50 


30;000 

6.000 


Total 
Cost Cs) 

2.,100 
300 
360 

4,000

950 
920 
540
 
360
 
800 

1,600 
440 

1,200 
600 
240 

1,000 
1,000 

200
 

30,000
 
30,000
 

5,000 

81,610 

The working staff of the training unit will be drawn primarily from the 

Ministry of Agriculture's Extension Division. Exceptions are the Director, to 

be an official of the Jordan Valley Authority, and a U.S. expert to work as a 

member of the Core Staff. 
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4. Alternatives 

a. To research program
 

adaptive research program is designed to establish the optimum
The: 

for the project areas. Alternatives to the..planeCedoperational practices 

research program would be
 

i) Straight use of foreign handbooks, to the extent that this 
information
 

followed by farmers for establ-shilngerrorcould be disseminated, with trial and 

better practices; 

to develop a local handbook
2) Reliance on the university research stations 

using professional judgement regarding foreign practices, 
local conditions and
 

local-experiments; or
 

practices.
3) Supervised farmer trialsof various 

The local adaptive research program has been selected as 
the best course of
 

action because:
 

1) It will reduce the farmer's cost in the trial and error refinement of
 

technology.
 

2) The location of research stations inthe project areas will 
accelerate
 

provide replication benefits for certain 
the local adaption process as well as 


research programs.
 

3
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3) The use of research stations rather than farmers fields minimizes farmers' 

risk, allows greater flexibility in experimental design and has been found to 

produce results more rapidly. 

We must rely on intuitive judgement in quantification of these benefits. It 

is estimated that conventional California irri.gation practices would produce 

at least 601 of optimum crop production in the Jordan Valley with local variation 

on the order of + 20. A farmer trial and error improvement process cannot be 

expected to raise production more than 5%per year. The university station might 

quickly raise the appropriateness of irrigation practice to optimum, perhaps 

at 10 per year, but would not eliminate the + 20*1t variation due to location 

The reliance on farmers' fields for local experiments requiresin the valley. 

a compromise between the rate of production increase of 10 typical as a result 

of systematic adaptive trials and the 5%rate of improvement achieved by progres

sive farmers through trial and error. The economic analysis below illustrates 

the economic soundness of the adaptive research programs. 

b. 	 To training program 

farmer training program is designed to transmit to farmers the operaticna!The 

practices of good sprinkler irrigation as recommended by the research program.
 

Alternatives to the Core Staff/Training Team approach are two:
 

1) No training and reliance on the demonstrative effect of the adaptive
 

research program as supplemented by available extension services.
 

2) A "programmed learning" approach, involving the use of teaching machines
 

and 	 "canned" teaching programs. 
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The Core Staff/Training Team approach wa s selected as providing the best 

means of practical, hands-on training for large n.Lbers of farmers within a 

relatively short period of time. Specific considerations in the choice were 

a) 	 The time and coordination required U.. the preparation of canned materia 

for a programmed learning approac farmer training. 

b) 	 The selected approach makes maximm .se of available persoel in the 

design and execution of training sessions and in the preparation of 

training materials. 

c) 	The selected approach has superior institution-building potential in 

that it (i) builds competence and self-confidence in tt.e technicians 

and agencies involved, (ii) puts farmers into.intimate conta2t with 

technicins in a setting which forces competence to be displayed, and 

(iii) encourage inter-agency cooperation in aa endeavor of great mutual
 

concern.
 

5. 	Environmental Assessment
 

The Initial Env:.ronmental Examination is presented in Annex C. Based on
 

that examination the Mission is recommending a negative determination, be made
 

with respect to this project.
 

This project and related .activities will develop modern agriculture enter

prises in areas now abandoned or under utilized for agriculture. There are no 

sport game or wildlife populations of significance in the area. Fart:er th.e 

for irrigation is now lost thrcugh lu.:aglazed stream fc-r.water to be utilized 	
r. or..T any ,..s.exi -c~wandlf 

The present stream flow does not suppomt fis, or wildlife o any and he 

BEST AVAILABLE DOCUMENT
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ade.quate for
after project implementation are deemed

reduced flowv rates 

of the stream environs.sustanence 

The most serious detremental e'ffects could 
.be either localized water
 

frcm poor operating technique by the farmers. 
ponding or salinization, resulting 

a pem.i-e-t degradation a-d display readily 
Neither of these effects would be 

aa early stage.apparent evidence at 

of farmers. The
 
Tais project will minimize such effects by education 

will also monitor 
JVA throagh its water regulation and system nonitoring 

at an early stage. The JVA 
to detect any mismanagemertfarmer operations 


on behalf of
to take corrective actioa 
has the authority and the capability 

for
 
technical assistance
The JVA isarranging/with the farmer.or in cooperation 


in the Valley.' Adquate

and potential drainEge problems

on solutions to present 

drainage can alleviate soL! salinity with 
periodic over-irrigations. There Will 

the upgrading of
of the Ministry who will assist in 

also be extension officers 


minimize recurrence of such
 
command of the technology and therebythe farmers 

effects. i [H
 
ApslBtST 
 AVAIRABLE DOcUM4 

insect and diseasethe increase in plant
A possib cumlative effect is 

of sprinkler irrigation and/or cultivation of the 
problems from extensive use 

The JYA and the University are now establishing 
research programs
 

proposed crops. 


the potentials and alternatives corrective 
to monitor such phenomena and explore 

While these effects may be more subtle in developmueat 
and moderately


actions. 


there is no evidence to suggest the possibility of a 
intractable in correction, 

:o m.inimizeof research on irrigation practices 
pe_ noent degradation. The results 

of crops and may restrict the farmers choice 
the detremental cumulative effects 

but there is no evidence that such practices would be- a crucial 
farming methods, 

of the area.constraint on the viability 
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to the conclusion tlat implementatiOnThe Environmental Examination leads 

is consistent with good practice in environlmental manazeMenz.of the project 

no conditions warrenting further investi,-azion throal an
There appeazs to be 


Environmental Assessment or Environmental Impact Statement.
 

6. Technical Soundness
 

of capital projects currently =derwayThis project is in direct support 

of the Sprinkler Equipment Procuremenrin the Jordan Valley, and particularly 

project (Loan number 278-0195). US assistance in this technicai assistance 

activity has been requested by the Government of Jordan. 

During the course of planning sessions with technLcians of the Jordan 

Valley Authority, the Faculty of Agriculture and the Ministry of Agriculture 

and in review sessions with high officials of these agencies, the Mission has 

views the problaersbecomae convinced of the seriousness with which the Government 


this project is designed to address and of the seriousness of the a-eLcies
 

can ftments to the projects activities.
 

hasIn the Mission's view, planning thus far for the projectIs '.-cutior 

resulted in the technical issues being sufficiently well- defined to -eri.it is
 

Tec'nical planning and the estimation
implemeattation on an orderly schedule. 


of costs to the U.S. Government are adequate to meet the requirements of Section
 

611 (a) and (b) of the Foreign Assistance Act.
 

BEST AVAILABLE DOCUMENT
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BEST AVAILABLE DOCUMENTB. Fin± A d 

fi 

as ifhole is presented 4n 

i. Finafnc! Analysis
 

A benefit-cost analysis of the project a 

The JVA estimates that the introduction of sprinkler 
irrigation

part D. below. 

and i.nproved technology
 
to aras now irrigated will increase net cash income on 30 dunum owner

operated *earms from JD447 annually to JD 1767 within five years (See Table 7).
 

analysis is based upon the argument thaz these increases 
may


The benefit-cost 

ch -and
 

tukc up to 20 years to realize without the sprinkler-slccifIc 
r--nocr
 

zraining program that this project proposes 
and ten years with the project.These
 

durations are purposely conservative for the 
benefit-cost analysis.
 

The resulting cash flow and net present value (NPV)areshowr.
in Table 8 of
 

D. At a 12 percent discount rate N-! is estimated to bc JD 2.2 million.
 
-_oit 


2. Host Government Budgets
 

Research and extension persornel account for the bulk of host govern

ment project costs. These wll be provided from the budgets of the Faculty
 

of Agriculture and Ministry of Agriculture.
 

The Mission is concerned with Jordanian capacity 
to sustain a research
 

s
 
Table 5 shows the Ministry'

3nd extension effort beyond the life of this project. 


budget allocations.in recent years to research and 
extension in absolute amounts
 

It also shows the Faculty of Agriculture's estimated
 and as a percent of the total. 


expenditures on research, both capital and recurring.
 

Note that both have been increasing substantially. Increases in the
 

inflationa-or due
 
Ministry's allocations to research and extension are, 

in parzt, 


The table does not show the substantial sale-.
 largely to increased salary costs. 


civil servants in 1977.
increases given all 


http:allocations.in
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Table 5. 'Budgetary Allocations to Research end Extension. 

A. MflISTRY OF AGRICUTJRE 
1=4 	 1971-1973 1974 -1976
 

----------- JD 1000 -------------


Annual average budgeted expenditures:
 

Tbtal Ministry 	 1,483 2;567 
593
298
Research and Extension 

23%
Research & Extension as percent of total 20% 


Source: 	HXJ. Budget Law, Annual 1971-1976.
 

B. FACULTY OF AGRICUMURE 

1974-1977 	 1977-1979
ITEM 
 Planned
Actual 
------------- JD 1000 -------------

1. Canita!
 

Capital Expenditures Aggregate 991 	 986
 
60
62
Percent allocated to research 


From University budget (675)
 
(316)
From foreign loans and grants 


2. Recurring exendituares on research
 

Amount
Year 

(JD 1000)
 

13.7
1974 

29.1
1975 


1976 55.8
 
1977
 

197.1
TOTAL 


Source: 	Subhi Qasem, Sami Sunna' and Hasan Gharaybeh. "Scientific Research Studies.
 

in the Agriculture Sector". Working paper presented at the seminar on
 

Science and Technology Policy. Amman. May, 1977.
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Increased expenditures by the Faculty are partly 
inflationary and partly
 

due to the fact that,it is a young institution, 
in the process of building up its
 

its staff, and its program.physical plant, 

The Mission is reasonably confident that both 
institutions have a serious
 

the Jordan Valley. Both_theof technological change in.commitment to the process 

Faculty and.Ministryzare-attempting to build 
up their competence izi
 

agricultural-research-in-Jordan.- The Ministry is also increa-iigly
 

concerned about improving the qualiy of extension 
work in the Kingdom.
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3. Financial Plan. 

The financial summary for the three year life of this project is shown 

in Table 6. Life of project inputs are estimated at $1320 thousand from AID and 

$1330 -.housand for Jordanian inputs. 

The costs of Jordanian inputs were taken from the itemized personnel 

estimates of tables 1 and 3. To these were added the estimated cost of acquiring 

land for an additional research nd' training site, construction of on-site facilities. 

and an allowance for operating expenses. 

The cost of AID-supplied equipment was taken from the itemized equipment 

lists of tables 2 and 4. Resident U.S. personnel costs are estimated at $100,000 

per man-year. This includes salary and benefits; transportation of the,employee 

and family; transportation of household,personal effects, and automobile; in-country 

maintenance; and contractor overhead. TDY and participant training cost estimates 

ara those currently being used by the Mission.
 

A contingency allowance of 5 percent and an allowance for inflation of
 

10 percent annually were made. These allowances apply to both AID 

and Jordanian costs. 

4. Summary. 

The financial requiremients of this project are based upon careful considera

tion of the physical and organizational needs for research and farmer training in 

sprinkler irrigation. Personnel requirements are adequately accounted for. Equip

ment inventories for both research and training, shown in tables 2 and 4, have been 
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Table 6 . Water Management Technology Project, Financial Summary. Costs in $ 1000.
 

FISCAL YEAR 

197 1979 ~/ 1980 ./ 1981 a! Total 

I. US 2TMJTS 

A. Research ComPonent 

1. Co.n-.odities b/ 150.0 - 20.0 - 170.0 

2. Personnel 

..Resident 
Man-months .)uded 
Man-months on board 
Cost, 

12 
9 

100.0 

12 
12 
100.0 

12 
12 

100.0 

-

3 
-

36 
36 
300.0 

b. TDY 
M,,n-months 
Cost @ $8000/mm 

3 
24.0 

2. 
16.0 

2 
16.0 

2 
16.0 

9 
72.0 

c. Local administrative 
Man-months 
Cost 

8 
4.o 

12 
.6.5 

12 
6.5 

3 
2.0 

35 
19.0 

3. Participant Traiin.ng 
Man-months 
Cost @ $3800/mir 

2 
7.6 

6 
22.8 

8 
30.4 

8 
30.4 

24 
91.2 

Research Total Cost 285.6 145.3 172.9 48.4 652.2 

B. Training Coronent 

1. Equipment 1 82.0. - 19.0 - 101.0 

2. Personnel 

a. Resident 
Man-months funded 
Man-moaths on board 
Cost 

12 
8 

100.0 

12 
12 

100.0 

11 
12 
92.0 

-

3 
-

35 
35 

292.0 

b. TDY 
MM-months 
Cost @ $8o00/mm 

2 
16.o 

-

-
2 

16.0 
1 
8.0 

5 
40.0 



T'* 6 (Cont 1d)--- " 1978 / 1979 a/ 1980 a/ 1981 / Total 

3.- Participgnt Training

Man-months 3 4 4 
 4 15
Cost @$380o/mm 11.4 15.2 15.2 15.2 57.0 

Training Total Cost 209.4 115.2 142.2 23.2 490.0 

C. Summary
 

Research Component 285.6 145.3 172.9 48.4 652.2
 
Training Component 209.4 115.2 142.2 23.2 490.0
 

Sub-Total 
 495.0 260.5 315.1 71.6 1,142.2
 

Contingencies (5%) & Inflation
 
(lO annually) .25.0 39.5 
 84.9 28.4 177.8 

Total Cost 520.0 
 300.0 400.0 100.0 1,320.0
 

11. JORDAIiAN M FtMS 

A. Personnel
 

1. Research c/ 108.0 108.0 108.0 108.0 432.0
 
2. Training d/ 141.5 3-1-1.2 
 111.2 111.2 475.1
 

Total Personnel '-29.5 219.2 907.1219.2 219.2 


B. Land-Acquisition 48.0 - -  48.0 

C. Construction 30.0  - - 30.0 

D. Fuel, applies-and miscellaneous 30.0 30.0 30.0 30.0 120.0 

Sub-Total 357.5 249.2 249.2 249.2 1,105.1
 

Contingencies (5%) & Inflation
 
(i0% annually) 18.0 67.6
40.0 100.0 225.0 

TOTAL COST 375.5 316.2
289.2 349.2 1,330.1
 

a/ US funds obligated in preceding year
0/ Equipment listed on tables 2 and 4 to be purchased from funds provided the first year.

Equipment purchased in subsequent years to be identified in the course of Project 
execution.

c/ Derived from Table 1. Does not include costs of sub-professional workers: clerks, 
drivers, laborers, etc. 

_ From Table 3. 
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for 	this project. They represent the 
by all persons involved in planningreview 

of project experience.made advance 
best estimate of requirements that can be in 

neces3ar:y.this list as experience proves
has 	been made of supplementingAllowance 

estimate 
The economic analysis has been based aon relatively conservative 

of improvements in on-farm production and 
incomes, and these are regarded as being
 

The Mission, therefore;
 
attainable with the level and type of inputs 

being applied. 


judges the project to be financially sound. 

Aalysis and Benefit Incidence
C. 	Social 


The technical assistance provided by the Water 
4anagement Technology Project
 

will be delivered to approximately 3,000 more-or-less 
uniformly-sized farmsof
 

These farming units are being created by realignment 
and
 

less than 4 hectares. 


redistribution of property in the areas under 
development by the new sprinkler
 

The land allocated to each farmer has been 
determined to be
 

irrigation systems. 


quantity for providing an adequate standard of. living with the 
a reasonable 


for the JorTan Valley. The Jordan Valley

availableagricultural tecbuology 


will rn=ae
for 	owner-operators
Ccmission has estimated that the net farm .-. icmes 

between $ ,500 and $6,000 .er year when the p_-oject 
is ft"'y operational. Tenant 

half those of or..air
size will have incomes approx:mately

farmers on units of this 

operators. 

BES iVAILABLE. DOCUMENT 
The 	 utilit, 

in the Jordan Valley. The
already well established 

of improved irrigation is 


Bank, but the
 
of sprinkler irrigation is an innovation for 

the East 
technology 

3/ This is the approximate number of farms 
to be served in the four 

The initial recipients of sprinkler equipment 
from 

project areas. 


1400.Loan 018 number about 
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of the project area are aware of sprinkler usage on the West Bank. The
farmers 

demonstrated in the intensive
Jordanian farmers are industrious and progressive as 

a number of fruits end vegetables for export and by their use of
cultivation of 

inputs to maxim;Lze production. There is no kncwn socio-cu!lural
tractors and modern 

sprinkler irrigation technology.inhibition to the establishment of 

The most serious obstacle will be the difference in farming back-ground an. 

Roughly 1/3 of the farmers 	will have haa
 experience for the farmers of the project. 


some experience with surface irrigation, another 1/3 will have been e-ccerienced 

will have been farm laborers either on dryland
dryland farmers, and another 1/3 

abilf..:" 
or irrigated lend. These 	backgrounds will have some effect on the farmers' 


sprinkler technolo y. By using technology transfer

to assimilate .ni utilize 

techniques that mrovide some flexibility and a generous amount of time, it is 

intended that the less-experienced farmer can be adequately assisted in adopting 

the sprinkler technology. 
/. 

It is necessary to train up to 700 farmers per month in the simple skills of 

using sprinkler equipment. The training team approach is well salted to this 

situation. The .JVA and GOJ Extension Service concur that this method Wll be 

the basic operating techniques to the farm o-erations level z
adequate to transfer 


system start-up.
sufficient numbers to enable efficient 

high degree 	 enablingThis project is designed to provide a of equity in 


the farmers of the Jordan Valley to utilize sprinkler irrigation technolcgy.
 
relatively 

this project. The/high degree of regiMentatioaAll farmers are to be assisted in 

some limitation of the
proposed for installation of sprinkler equipment requires 


struck a reasonable
freedom of the individual 	 farmer. On balance, the JVA has 
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compromise between regementation and farmer 
independence in order to rapidly
 

a reasonable working efficiency.
establish the complete system at 


expands the earning capacity of small 
This project creates new emp.Loyment and 

The primary changes in employment will be 
laborers already employed.farmers and 

asable to expand their earning power
for as many as 500 farmers who will be

noticed 
will

is improved. Approximately 2,500 additional farmers 
the irrigation of their land 

land rather than unirrigated land. 
realize the benefits of well irrigated 

There appears to be significant opportunities for hired labor on these 

not yet been estimated. The JVA

quantity of employment hasenterprises, but that 

area
-for off-farm employment for the project
has estimated the new opportunities 

equal to 1/3 of the number of farms or 1,000 jobs 
in the agricultural service
 

as 


The rate at which the off-farm employment develops will be significantly
industries. 

under the sprinkler irrigation.
rate that farm productivity expandsinfluenced by the 


impact of this project on employment is not considered remote
 
Thus the indirect 

and inconsequential. 

The individualt role in social participation is 
expected to follow his
 

in the project areas. These economic opportuniti
development of economic opportunity 


of land holdings and the equality in skill
 
equalized .by greater uniformitywill be 

the farmers are being organized into 
In concurrent activities of the JVAtraining. 


of %rtainservice enterprises such 

an Association for collective management as 

anticipate any number 
input procurement and commodity marketing. I is possible to 

of pit-falls in the implementation of these programs 
wtich will limit the diffusion
 

However, even imperfect implementation will be
 of power or .breadthof participation. 


a positive effect on the equity of power and the opportunities for participation.
 



D. ~Economic Analysis 

Benefit-CoSt analyses of irrigation projects being planned-
or under execution 

shown rates of return ranging from 13 percent (Zarqa
in the Jordan Valley have 

benefit
to 17 percent (Maqarin Dam - prefeasibility study). The 

Triangle Project) 

Canal Extension project projected a benefit-cost 
cost analysis of the East Ghor 

ratio of 2:1 at 6 percent. 

In each of these studies projected increases net farm income 
ranged from 25
 

and whether or 
percent to over 200 percent, depending upon the assumed crop mix 

not the farm was irrigated prior to the project. 

arise from higher yields; expansion of the irrigated area,
Project benefits 

and extension of the irrigation season. Realization of these beni-fits is dependant
 

upon skilled use of new irrigation techniques and a knowledge 
base and transmittal
 

system capable of anticipating and addressing farmers's 
technical problems with the
 

This project is designed as an approach to both issues.
 new methods. 


The sprinkler irrigation system to be supported by 
this adaptive research and 

The cost of the research and 
training program is estimated to cost $50.7 million. 


or 5"of the investment.
 training operatio is estimated at about $2.6 million, 

The projected establishment of design production levels 
is illustrated in
 

This table assumes a relatively trouble-free process of adoptio2
Table 7, below. 

of new irrigation methods and, thereforej implies the existence of the resaarch and 

training program in setting the target of five years for 
full development of the 

The farm budget analysis of Table 7 was prepared in 1975 for the 
individual farms. 

More recent analyses would show net cash
 1976-82 Jordan Valley Development Plan. 


income estimates somewhat greater than those given, largely 
due to inflation.
 

40 
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The comparative analysis of alternatives for research and training require 

bold assumptions and simplifications. Unfortunately, there is no previous 

analytical coefficients and intuitive 
one determine theexperience from which can 

Hence the comparative economic analysis should 
be
 

judgements must be relied upon. 


considered an order of magnitude rather than 
preciselindication of relative
 

benefits.
 

Projected Net Cash income of 30 Dunum Owner 
Occupied Vegetable Farm
 

Table 7. 


in New Areas Utilizing Sprinkler Irrigation 
System.
 

(In Jordanian Dinars)
 

Year Year Year Year Year 5
 
4 Full1 2 3 


Develotment 

2556 2972
862 1486 2.10 

Income -- -/5nom 

Costs
 

of short-term 
Repayment 746 785
394 573

production loan / 239 


of sprinkler
Repayment 
65 143 143 143 143
 

investmert 3/ 
 277 277
 
Irrigation water charges Li/ i- 66 222 

930 1205
41 703
Total Above 
 240 
Housing mortgage payments / 240 240 240 240 


T1--L-5
7-5 -9W3Total costs 
932 1150 1527
20T 543
Net Cash income 

Net Cash Income Excluding 
1172 19044___.7House Mortgage Payments 

Income growth to full develop.ent
farm gate price average for 1974/75.
l/ Based on 
in year 5 based on the general relationship utilized 

in Annex 15, Table 1 of 

"Northeast Ghor Irrigation and Rural Development Project," 
Report No. 339a-JOj 
income was assumed 

May 10, 197 !, 2ERIA Projects Department, IBRD. Gross farm 
3 - 715; Year 4 - 

1 - 29', Year 2 - 505c; Year 
to increase as follows: Year 

and Year 5 - lOOl. 

(footnotes continued on page 41.) 
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was assumed that production costs for
 In order 	to be conservative, it 

etc., will increase at faster annual fertilizer, pesticide, hired labor, 

gross income. The 
(relative to Year 5 full development) than farmers 

SOP;
rate 	
Year 1 - 4C14a; Year 2 - 60,o; Year 3 

percentage used are as follows: 
100%; and Year 5 - i0O,'. Repayment of short-term production loan 

Year 4  8, interest rate. 
is assumed as equivalent to production costs including an 

JD 1 = $3C.0) at 7% interest rate, ten year
%/ Assumes $2,800 loan (JD 934 at 

one year 	grace period. The Zuivalent annual payment used frqn
maturity 	and 
Year 2 on was 0.15349 multiplied by the $ ,800 loan.
 

6 fils/m 	. This water 
The Year 1, the water charge fgr sprinkle: irrigatio is 	

10 fls/m3 
2 through 5, reachingannum in Years

charge is increased by 1 fil/m per 
increase 	vater 

in Year 5. This escalation generally accords with the GOJ rplan to 
time. The annual quantities of water 

charges to meet projected water costs over 
was the same as for production costs.

used during the development phase 

rate at 20 years for a .8,000 loan. 
JD 20 per month based 7% interest5/ Assumed at 	 in a $10 ,000 house.2C,S downpayment (or owner investment)This assumes an average funds 

to the JVA, only about 5Co of the farmers are likely to borrow
According 
for house construction.
 

to the GOf for land charges and water right-s 
6 Net cash income excludes the payment 

(a purchase price) for a 30 dunum farm is JD 40 
if applicable. The land charge 

The annual equivalent
per dunum or JD 1,200 to be repaid over 20 years at 4. 

charges is JD 38 (0.07358 x JD 1,200). The per dunum charge
payment for land 

or JD 600 for a 30 dunum farm to be paid
for ater rights is JD 20 per dunuam 
over 20 years at a 4% interest rate. The annual equivalent p3yment for water 

the basis of current information it is 
rights is jD 44 (0.07358 x JD 600). On 
uncertain that percentage of the conversion model farms will 

be responsible for
 

either type of payment. 

The Jordan Valley Authority, The
Source: 	 "Jordan Valley Development Plan, " 


Hashemite Kingdom of Jordan.
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required to full productionWithout the research project, the time achieve 

same time, evenwill be greatly extended, perhaps by as much as 20 years. At the 

with the project the development schedule of table 7 is optimistic, it will likely 

take longer, perhaps 10 years: to reach the income level projected there.
 

Table 8, below, shows the resulting cash flow and net present value of the 

project assuming
 

1. 	A ten year development period with the project;
 

2. 	A seventeen year development period without the project;
 

AID project inputs for the first four years, GOJ inputs continuing
3. 

thereafter;
 

4. 	 Fourteen hundred farms in the project areas 

5. There are -no further benefits, i.e., prevention of productivity
 

decline, from GOJ expenditures on research and extension; and
 

6. 	A 12 percent discount rate.
 

The 	data of Table 8 are based on bold assumptions regarding the project's 

impact on farm production and incomes. Never-the-less the estimated net present
 

value of JD 2.2 million at 12 percent creates a strong presumption of economic
 

viability with reasonably conservative projections of increases in net farm prcductior
 

sl 
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Cash flow and net present value of investments
 Table 8. 


in research and training program for sprinkler 
irrigation
 

in the Jordan Valley 

Year 

1 
2 
3 
4 
5 
6 
7 
89 
9 

11 
12 
12 
13 
14 
1516 

Net cash Income p'~r farm from table 7 

(I) (2) (3) 

With Proj. Without Proj. Difference 
(3D) 

447 447 0 

447 447 0 

783 447 336 

783 447 336 

1172 783 389 

1172 783 389 

1390 783 607 

1390 783 6071767 1723 505 

1767 1172 595 

1172 595 
1172 595 
1172 595 

1390 377 

1390 377 

1390 3771390 377 

(4) 
Difference 

Col(3) by 
1400farms 

0 
0 
470 
470 
545 
545 
850 
850833 
833 
833 
033 
833 
528 
528 
528528 

AID 

173 
100 
133 
33 

0 

Project Costs a/() 

(6) 
GOJ Total 

(JD 1000) 

125 298 

96 196 
105 238 
116 149. 

116 

Cash Flow, 
Col(7) less 
Col 4 
( O 

-298 
-196 
212 
321 
429 
429 
734 
734717 
717 
717 
717 
412 
412 
412 
412426 

(9) 
Present 
Value at 
12 per cent 
'JD 1,W) 

-266 
-156 
165 
204 
243 
218 
332 
297259 
231 
206 
184 

94 
84 
75 
67 

17 and 
on 

Total 

1767 
23487 

1767 
16935 

0 
6552 

0_ 
9174 

0 
439 

J
116 

1950 

116 
2389 

6-
6785 

17 
2220 

a/ Converted from US dollars at JDI.000 = US 
$3.00 
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IV. 	IMPLEMENTATION ARRANGMENTS
 

Administrative Arraflrents
A. 	 Government and AID 

1. 	Government
 

The Jordan Valley Authority (JVA) has been assigned the
 

responsibility for and authority 
to develop and administer activities
 

aimed at the economic and social 
development of the Jordan Valley.
 

The JVA was created from the 
Jordan Valley Commission (JVC)
 

in May 1977 and given operating 
authority over a number of activities
 

These include the
 
for which the JVC had only a coordinating 

role. 


Jordan Valley activities of the 
Ministry of public Works and the
 

operation and maintenance of the 
existing irrigation system there,
 

formerly performed by the Natural 
Resources Authority.
 

Much of its mandate is still carried 
out through direction
 

In agriculture, its
 
and coordination of other government 

agencies. 


principal agent is the Ministry 
of Agriculture, but it also works 

with
 

such other government agencies 
and with autonomous bodies as the
 

this will also
 
Faculty of Agriculture of the University 

of Jordan. 


include the Jordan Valley Farmers 
Association when the organization
 

of that body is complete, expected 
in late 1977 or early 1978.
 

In planning this project the JVA 
has established effective,
 

cooperative relationships with the 
Ministry of Agriculture's Research
 

and Extension Department and with the Faculty 
of Agriculture of the)
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Both institutions are eager to participate in the
 
University of Jordan. 


acticities planned.
 

JVA will assign one of its senior staff to be overall Director 
of the project.,
 

coordinating

the research program. JVA will
 

He will have specific responsibility for 


also assign a staff member to be Director of the Training 
Unit. Its Deputy
 

Director will be named from the Ministry's Extension Division.
 

2. Mission
 

second US
 
The Ambassador has recently agreed to the employment of 

a 


This person will be the Deputy
officer in the Mission's Agriculture Division. 


Food and Agriculture Officer and have specific management 
responsibility for the
 

Recruitment for the position is
 Division's projects in the Jordan Valley. 


undervay, and the Mission hopes to have the employee on 
board before the end of
 

7FY 


B. Implementation Plan
 

Host government contract or contracts will be used to 
provide US assistance
 

to the Government in undertaking the research and training activities. The
 

JTVA will act as grantee and contracting agent for the Government. 
The
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two activities, research and training, 
will be advertised separately,
 

but combined bids will be accepted, 
and a single contract may be
 

awarded.
 

JVA will work with its cooperating 
aqencies, the Ministry and
 

Faculty, in allocating project 
resources among activities and
 

The US resident technical assistance 
staff (two
 

institutions. 


persons, one in traiiing and one 
in research) and the USAID Project
 

Manager will participate fully in 
this process.
 

The Ministry of Agriculture, under 
JVA's direction, will bear
 

the primary responsibility for staffing 
the Training Unit and carry-,
 

The Ministry and the Faculty of Agriculture
 ing out its functions. 

accomplishing
 

-the research program.
will cooperate fully "with .VA L. / 

BEST AVAILABLE DOCUMENT 
This project will be under considerable 

time pressure in order
 

to coordinate with the construction 
and equipment installation schedul,'
 

of other projects. The JVA recognizes this pressure and 
has shown
 

considerable concern and interest in 
expediting matters to synchronize
 

activities as much as possible.
 

'
that
 
The present construction schedule anticipates
 

the pressure system will be complete, 
and ready for.on-farm equipment_,
 

for the East Ghor Canal Extension 
and in December for the Zar.a TriL
 

arrive
 

in October 1977/ The.sprinkler equipment is 
now scheduled to 
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late November.

and be ready for distribution to farmers in 

should begin approximately two weeks prior
Training of farmers 

to that time, approximately
to their receipt of equipment. Pric 


three months before training of farne.-s begins, 
the Core Staff will
 

begin assembly and preparation of traLning 
materials and will train
 

technicians in both irrigation techniques 
and instructional metho

dology.
 

The Ministry of Agriculture has assembled 
a set of sprinkler 

at Deir Alla and has already bua usingequipment for its Station 

it in demonstration work, primarily far familiarization 
of its
 

technicians and extension workers in the Valley.
 

C. Expediting Actions.
 

The Mission and the JVA are concerned that 
project resources be
 

This applies to both equipment
in place as quickly as possible. 


and personnel and is narticularly critical in 
the case of the training
 

component, where deadlines are imposed by.the pace 
of completion of
 

the related capital projects.
 

The research component must also get underway 
as quickly as
 

a part of the*research program
possible. Double cropping will be 

in order to provide a knowledge basis for its adoption 
by
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Since, however, the fall season is 
materially different
 

farmers. 


from the spring season, a few month's 
delay in start-up of experimen

a year's delay for that season.
tal 	work implies 


1. 	Commodities
 

Mission experience with the Faculty 
of Agriculture project
 

has shown that US procurement of laboratory 
and field equipment
 

requires six to nine months for on-site 
delivery. The Mission,
 

therefore, will be seeking waivers for local 
produrement of AID

are 	available.in Jordan.
 financed commodities to the extent they' 


In general grant-funded commodities will 
be procured through
 

JVA's purchasing mechanism, in consultation 
with Missiai staff and,
 

is not
 
upon their arrival, with contractor staff. 

The Mission 


well set up to do the procurement for this 
project, and the
 

contractor is not likely to be established 
soon enough to do this
 

job effectively. Commodities not available locally will be obtained
 

The Mission's Project Manager will continuously
from US suppliers. 


monitor this process to ensure efficiency.
 

2. 	Personnel.
 
trafhing
 

The Mission and JVA regard it as essential 
that a US ,6xpert
 

be on the ground in Jordan by September 1, 1977 
in order to assist
 

http:available.in
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in the preparation of the training 
program and carry out the first
 

it is highly unlikely that contracting
 round of farmer training. 


procedures under this project 
can be completed in time to provide
 

this assistance.
 

The JVA has therefore requested, 
through the NPC, that
 

the Technical Services and Feasibility 
Studies Grant be used to
 

finance up to six months' (includes one month's preparatory 
time in
 

The request-

TDY by a training expert for this 

purpose.

the U.S.) 


this paper as
 
ing letter, with terms of reference, 

is attached to 


The Mission has requested AID/W 
to execute
 

Appendix 6 of Annex B. 


a contract for these services-.
 

D. Evaluation Plan
 

This project, as an innovative 
!gaining approach, will receive 

the value of the activity to AID 
and 

to maximizecareful evaluation 

to set up his own procedure
will be 'required

to GOJ. The contractor 

for monitoring the effectiveness 
of the training and for identificatic.
 

of improvements. The contractor will be expected 
to include reports
 

of such activities in his report 
of the training program. 

in the Mission's evaluation plan 

There is provision/for a comprehensive 
review and modification of 

This will be 
the training activity at the mid-point 

of the project. 


somewhat more thorough than the 
usual feedback process, but will 

be
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Nonetheless, the report
 
fully within the contractorisoperations" 


of this review will provide 
interesting insights on the 

effective

ness of the project.
 

The routine contractor's reports, 
Mission and JVA monitoring,
 

and other reviews and appraisals 
of the project will provide 

regular
 

reporting on the progress of 
work and the effectiveness of 

the
 

activity.
 

A comprehensive evaluation 
of the methodology will be 

undertaken
 

This evaluation should provide
 
at the completion of the activity. 


an opportunity to observe the 
residual value of training after 

one
 

or two years, the comparative 
merits of the variations followed, 

the
 

interrelationships of research 
and training, the interdependence 

of
 

the project activities and other 
institutions, and many other 

factors.
 

This evaluation will provide 
an analysis of the utility of 

the.train

ing approach for other agricultural 
production technology in the
 

The scope of work for the final 
evluation will be
 

Jordan Valley. 


drawn up jointly by JVA and AID, 
in consultation with the Ministry,
 

Faculty, and other agencies which 
become directly involved in the
 

The evaluation staff selection 
will be undertaken follow

project. 


ing agreement on the scope of 
work.
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It is anticipated that students of rural sociology will 
be interested
 

.in the proposed technology transfer process and undertake 
independent analysis,
 

of this activity. Such study will be encouraged and the results used as
 

Such independent work is expected to
 independent assessments of the activity.. 


be an invaluable evaluation resource which minimizes the 
internal evaluation
 

arrangements which are required.
 

E. 	Conditions dnd Negotiating Status
 

Planning of the research and training activities of this 
project has been
 

done by staff members of JVA, the Ministry of Agriculture, 
the Faculty of 

and USAID. Verbal agreement on the programs has been reached, alongAgriculture 


agreement on input levels by participating agencies.

with 	substantial 

JVA and the Mission regard September 1, 1977 as the critical 
date for
 

Director, Deputy Director,
the establishment of the Training Unit- with i..


on a 	full-time 'asis. It is anticipated that members 
and core staff assigned 

in the course of the.advaflce training
Teams 	 will be identifiedof the Training 


sessions for technicians.
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The Project Agreement, itself, will include statements 
which
 

1. Define the role of each of the participating Jordanian 
agencies
 

in the project.
 

2. Spell out the methods for coordinating their activities, 
-A.d 

3. Commit each to the provision of necessary project 
inputs as planned,
 

including both personnel and material inputs. 

A proposed condition precedent to the disbursement of 
grant funds is the 

establishent, at an appropriate site in the Jordan Valley, of the Training
 

Unit, with its Director, Deputy Director, and Core 
staff assigned on a full-time

basis.
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SUKI.RY RECOCENDAT IONS 

The Jordan Valley Irrigation Extension Sprinkle Project should be
 

To achieve
a successful venture if it is used as the planners suggest. 


the level of capability among the administrative and technical staff and
 

fa--er operators the proposed training program must be diligently followed.
 

Training Program
 

It is i=portant that the farmer operator and operating staff training 

progr- be built arour.d a "hands-on" approach where techniques and informa

tion to be transferred are first deonstrated through visual aids or in 

the field by the instructor. The demonstrations should be highly interest

ing and as true to life as possible with a minimum of lectuies and standard 

class room -work. After each demonstration, students should practice new 

concepts in the field undder the supervision of.the instructor. 

Training program modules should include:
 

1. 	Building, maintenance, and repair of portable sprinkler systems
 

and special flow controls and watering devices
 

2. 	Mechanical operation of sprinkler laterals and on-farm main

tenance and repair
 

3. 	Basic water management
 

(a) 	for water manager and pipe (ditchj riders,
 

(b) 	for farmers.
 

4. 	Basic sprinkle irrigation farming practices
 

5. 	Advanced water management
 

6. 	Advanced irrigation farming - crop by crop
 

7. 	Advanced irrigation design and operation: trickle, gated pipe,
 

alternate sprinkle layouts, salinity control, cooling, and
 

hosefed sprinklers
 

Training modules for the first four items on the list should be com

pleted well before the initial on-farm settlement. A traditional separation
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between engineering and agricultural training responsibility exists;

engineering comprises items 1,2,3,5, and 7 and agriculture items 4 and 6.
 

In addition to training farmers, it is most important that similar
 
training be given to the general staff of professionals and technicians
 
involved in the project. 
These include the Training Instructors, Extension
 
Agents, Cooperative Managers, and YRU staff. 
To achieve this, the Training

Instructors should present the hands-on training modules (prepared for the

farmers) to 
the general staff. 
This should be'supplemented by additional
 
background material presented by the Core Staff who developed the modules.
 
This program is a relatively inexpensive,, but effective, approach to general

staff training which will also serve to test the modules and provide prac
tice teaching for the Instructors.
 

Other Recommendations
 

In addition to the training program outlined above, it is important
 
that the following activities also be pursued:
 

1." 
A special (and immediate) study to develop a "fool proof" package

for tomato, cucumber, and squash production under sprinkle
 
irrigation. 
This is needed because there is some question about
 
the advisability of sprinkle irrigation of these crops
 

2. 
Study alternate irrigation systems, which are compatible with
 
the project, for standby programs. 
These would include gated

pipe surface systes, trickle systems and cqmbination sprinkle
 
and trickle or gated pipe systems. Studies should be started
 
immediately by studying the existing trickle systems


3. 
Have the sprinkle equipment supplier provide detailed manuals
 
on the mechanics of the 	equipment, fabrication facilities needed
 
and technical help with 	fabrication. 
This would replace the
 
suppliers involvement with farmer training
 

4.. Combine the training and research activities
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INTRODUCTION
 

The background and details for the Jordan Valley Irrigation Exten

sion Sprinkle Projects are well documented and need 
not be dealt with
 

here. The background for this specific report consisted of reviewing
 

the pertinaent documents dealing with the sprinkler 
irrigation extensions
 

and the proposed training program, discussions with various 
government
 

the Jordan Valley observing farming
officials, and field trips to 


operations and visiting with farmers.
 

In;ut infor=ation
 

The various written reports reviewed in detail
 Reports reviewed. 


included the following:
 

1. 	North-East Ghor Irrigation and Rural Development
 

Final Design and Design Notes
 

March 1976
Dar Al-liandasah/NEDECO 


2. 	Hisban-Ka.frein Sprinkle Irrigation Scheme
 

Final Design Report
 
January 1976
Sir H. M.acdonald and Partners 


3. 	Agro-Economic Aspects of Tenancy in the tast Joran 
va-ley 

Economic Research Department
 

Royal (Jordan,) Scientific Society 1975
 

4. 	 Jordan Water Management Technology
 

Project Review Paper (48 pages)
 

JVC/John Balis 1976
 

5. 	Jordan-Sprinkle Irrigation Equipment Loan
 

Project Paper AID - OLC/P-2202
 

Contacts made. Discussions were held with the following officials:
 

1. 	Mr. Omar Abdullah, Director General, JVC
 (j2. 	Dr. Fahd Natour, Director Engineering, JVC 
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3. 
 Dr. Sami Sunna, Director Agriculture, JVC
 
4. Dr. Abdul-Raouf Dakkak, Engineer, JVC
 
5. 
Mr. Suleiman Ghezawi, Engineer, JVC
 
6. 
Prof. Max Jensen, Ag. Engineering, Univ. of Jordan
 
7. 
Dr. Mohammad 1. Barhoum, Rural Sciqlogist, Univ. of Jordan
 
8. 
Abdul K. Ghezaw±, Manager, Coop Jordan Valley

9. 
Mr. Christopher H. Russell, Direcor, USAID/Jordan

10. 
Mr. John Hyslop, Agriculture, USAID/Jordan

11. 
 Mr. Gordon Pierson, Program Director, USAID/Jordan

12. 
 Mr. Fuad Qushair, Agriculture, USAID/Jordan

13. 
 Mr. Said Ghezawi, Under Secretary, Ministry of Agriculture

14. 
 Mr. Mohammad Labedi, Director, Dar-Alla Ag. Exp. Station
 
During the study, four trips were made to the Jordan Valley and
extensive interviews were held with a cross section of 10 farmers
(including owner-managers, managers, tenants, renters, and irrigation
laborers). 
 This was done to develop a reasonable understanding about the
farming capabilities and problems of the oeo le-who will be assisted.
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D2RESS IONS 

The following are important considerations'for the training and
 

research needs of the Jordan Valley Irrigation Extension and Sprinkle
 

Project.
 

Water Mana~ement Technoloqy Project Review Paper
 

.Ingeneral (except where otherwise indicated), the report by Balis
 

(4) seems accurate. Therefore, it will be assumed that the Balis
 

report is essential readir3 and an endeavor will not be made to repeat
 

his general comments.*
 

Quality of Farm.ers
 

There is good evidence that the farmers and/or farm management
 

decision makers in the Valley are quite innovative and capable. Ex

tensive use of new technologies such as: growing under plastic (over
 

2500 dunums), black plastic mulch, trickle irrigation, application of
 

various pesticides and fungicides, good fertilization practices, and
 

good varietal selection are evident. Although surveys indicate
 

inefficient use of extension personnel (3)*, new technology spreads
 

rapidly through the Valley. According to the farmers interviewed, there
 

is an indiginous transfer mechanism at work: exchange of information
 

and observations among farmers. Trickle irrigation also has the added
 

support of the suppliers.
 

According to farmers and officials interviewed, it appeared that
 

most of the new lands will be farmed by those having irrigated farming
 

experience; the land will be prceled out resulting in little or no
 

available land for farmers outside of the area who have not had some
 

*Numbers in parentheses indicate citation of the reports listed on
 
Page 2.
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irrigation experience. This finding is not in accord with other reports
 

(3 and 4) which indicated that the training program would be dealing
 

with equal numbers of farmers with some irrigation experience, farmers
 

with only dry land experience, and farm laborers from either dryland 
or
 

irrigated farms. Furthermore, it seeds that-most of the new land
 

farmers will havP had some experience with management decisions, 
all
 

of which simplified the training task.
 

TraininS Methods Desired
 

Each farmer interviewed indicated a preference for demonstrations
 

over other teaching techniques. Without exception they all said,
 

"Show me how with a demonstration and then I can do it."
 

Some managers said they would teach their irrigators how to 
handle
 

When asked if they would show their neighbors and/or help
the pipe. 

They also indicated they
them learn a new concept they said, "yes." 


cnk¢rng instruct Lons from tloLr neighboro: anLd/or

would bu satis£cd in 


they wanted qualified instructors.
other farmers. The main point was 


They felt movies would be OK (but not as good as "hands-on"
 

Their response to slide presentations was neutral;
demonstrations*). 


however, I doubt if they have experienced well-organized film strip
 

No farmer wanted lectures.
presentations. 


Farmers have little educaLlon and according to reports (3), about
 

two-thirds of the Valley's tenant farmers are illiterate. Of those who
 

are literate farmers, only a few have had more than a grade school
 

It might be assumed that landowners have more educational
education. 


opportunities, but the level of literacy and education for all the
 

farmers is very low. Therefore, it is not surprising that they are not
 

receptive to lectures, but want physical demonstrations which is the
 

traditional method of learning that they are accustomed to.
 

*The term, "hands-on" demonstration can be interpreted as a combination
 
(2)
of (1)a demonstration of the technique by the instructor and 


supervised practice of the technique by the far-er.
 

BEST AVAILABLE DOCUMENT
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Desired Training
 

As mentioned, the farmers want demonstrations. They are very
 

interested in learning how to handle and repair pipe plus the general
 

fundamentals of sprinkle irrigated farming and water management.
 

The farmers interviewed also expressed a desire to have periodic
 

training sessions on various new and more complex aspects of modern
 

irrigation farming. In short, they seem eager to get qualified
 

assiscanca. When asked how far they would travel on their own to go
 

to a training session, it appeared that about 5 km would be reasonable
 

because many would walk. There was no clear preference for a parti

cular meeting day, but the time they chose was either morning or early
 

afternoon (not night).
 

Farmers Acceotance of Surinkle Irrigation
 

Several farmers were apprehensive about sprinkle irrigation. Their
 

main concern was with sprinkling tomatoes, cucumbers, and squash. They
 

said they feared sprinkling would result in fungus and disease problems
 

and cracking of tomato skins. The basis for these worries, steed
 

from the fact that when there were unusually heavy rains, these problems
 

arose.
 

Prof. :4ax Jensen and this writer both understand and share this
 

concern. There is a lack'of tested and detailed viable packages for
 

the crops under sprinkle irrigation in the Valley, and at this writing
 

it appears risky to push sprinkling without providing the farmers with
 

vary explicit and reliable information on how to handle their three most
 

important crops, tomatoes, cucumbers and squash. In fact, if for these
 

crops a fool proof production package cannot be put together, then the
 

JVC should advise the farmers to hold off sprinkling them.
 

On the other hand, there is agreement that the root, forage, grain,
 

citrus, and most other vegetable crops (with the exception of eggplant)
 

will produce very well under sprinkle irrigation with no unexpected
 

difficul!:ias.
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Suitabilit of Sarinkle System Designs 

In general, the sprinkler systems designed by the two consultants
 

One doubts whether the irrigation effishould prove satisfactory. 


high as the indicated 85Z, but theoretically, the
ciancies will be as 


systems reach this very high level of efficiency if they are properly
 

managed. 

None of the farmers interviewed seemed to understand water manage

ment in terms of the depth of water applied; however, they did appreciate
 

the need for timely irrigations. The systems designed for most of the
 

areas, as reported in (1) should be relatively easy to manage; however,
 

the systems as reported in (2) seem considerably more complex.
 

System application rates seem well within the basic infiltration
 

capacities of the typical soils in each design area, but pressures are
 

on the low side for good drop breakup. This could be a problem in the
 

Hisban-Kafrein District where the soils are quite silty and the operat

ing pressures are only 25 m (35 psi).
 

Usually, farmers in most areas (other than in Jordan) run their
 

rows or furrows on the contours and across the widest dimension of
 

their fields. This would be at right angles to the sprinkler lateval
 

Fortunacely, =ost
direction on most of the layouts in the Valley (1). 


Jordan Valley farmers are accustomed to having the furrows run do,
 

slope (for surface,irrigation) and the short direction across the fields.
 

Thus, the laterals will be running with the farmers' normal row
 

operate.
direction, which is the only practical way to 


Trickle Irri,ation
 

There are already several trickle irrigation systems in the Valley.
 

Although there was mention of clogging problems and system failures,
 

most systems seemed to be operating satisfactorily.* The best tomatoes
 

(100 du.) observed were trickle irrigated and grew in black plaatic
 

,mulch.
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Sny farmers are excited about trickle irrigation, and according
 

the tomato farmer using trickle irrigation, over 100 other Vallv
 

farmers say they are going to copy him and trickle irrigate next year.
 

Even the best trickle irrigators are not well inforned about the
 

water management aspects of irrigation. They use crop color to decide
 

when to irrigate and guess when to turn the system off.
 

Obvious Research and Extension Needs
 

There are many and severe fungus and disease problems with the
 

tomatoes and cucumbers. In addition, there are obvious nutrient
 

problems, with many signs of iron chlorosis, low phosphorous, and
 

nitrogen. Weeds are another problem.
 

With sprinkle irrigation and the emphasis for higher density
 

plantings,.the problems with pests and nutrition will be multiplied.
 

The needed praccicies to cope with these problems must be developed,
 

tested a:ad extended.
 

Installation and Reoair
 

After reviewing the various project-related documents and dis

cussions with officials, it becomes apparent that little cdnsideration.
 

has been given to'installation and repair of the portable sprinkle
 

equipment. The original equipment bid specifications required consider
 

able modification, and there seemed to be little understanding about
 

the needed fabrication, delivery, and repair facilities.
 

Most likely the low bidder will utilize press-on couplers. Thus
 

presses will be required. Furthermore, to handle damaged pipe and
 

fittings plus service the farmers' needs, certain equipment should be
 

on hand. This equipment might include such items as aluminum welding
 

capability, steel braising capability, a mechanical saw, a pipe thread

ing machine, small hand tools and pipe delivery vehicles.. These tens
 

are in addition to spare parts and suitable storage and service buildings.
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EC 0MDATIONS 

Immediate Tomato Irrigation Study
 

crop in the whole
Since.Eomatoe3'are probably the most iinortant 

Valley, it is imperative that a viable tomato irrigation package be 

developed. Since it is now impossible to gain full crop season exveri

ence (tomatoes have been planted for 2 to 4;months), expert advice 
is
 

needed. Hopefully, an expert can either present a "fool proof package"
 

or advise on the probabilities for various degrees of failure 
of a
 

__ "best package." 

The expert should also design the..precise research studies 
to be
 

He should also tackle cucumbers, squash, meloas, and
undertaken. 


teggplants in.a similar but less detailed manner.
 

-Inaddition, it would be very worthwhile to get a sprinkle irri.

0gtion system immediately into operation for 
tomatoes, even if this
 

LLI requires buying a crop which has already been planted or 
changing the 

goals on the existing t6mato plots at Dar Alla Experi_,ntal 
_experimental 


Station.
 

Alternate Tomato Irriation Systems
 

I an expert advises that sprinkle irrigazion of tomatoes is too
 

new project management discussions ara needed. Either t*he

Frisky, 


farmers should be told not to sprinkle irrigate tomatoes or they should
 

be given the technical assistance to use alternate methods for irrigation.
 

These could include surface and/or trickle irrigation.
 

For surface irrigation, special ouclat orifices will be needad in
 

Also, some'aluminum
the risers t6 dissipate pressure and control flow. 


pipe could be used.to convey the water from the risers to the furrous
 

(gated pipe).
 

The permanent p~peline network design would be an ideal delivery
 

system-for trickle irrigation. Farmers could (and should) have a
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trickle irrigation equipment since each systemcombination of sprinkle and 

will have its "best crops." Sprinkling is also a good method to 

periodically leach the salts which tend to accumulate between 
row under 

trickle irrigation. 

Even if alternate methods of irrigation are used on certain crops,
 

each farm should be required to have at least one sprinkler lateral line.
 

Since the present operation calls for a dry and a wet line, 
only one-


If
 
half of the sprinklers should be in operat±on at any given 

time. 


some of the crop area is not sprinkled, one lateral would 
be sufficient.
 

Trikle Irrigation Studies
 

As previously stated, there are already various types of trickle
 

This presents the opporirrigation systems operating in the Valley. 


tunity for L-mediately beginning significant trickle irr±gation
 

research and gaining e-xperience.
 

speed up the research, it is recommended that the existing
To 

Items


operating trickle irrigation systems be thoroughly studied. 


needing study are:
 

possibly some farmers will allow tinkering with
1. 	 Filtration 

their present filtration facilities, especially if they are
 

experiencing clogging problems.
 

this would include stddies of slow clogging by
2. 	 Clogging 

mineral deposits and siltation as well as blockage by
 

organic growth.
 

3. 	 Effects of chlorination on the clogging problem.
 

4. 	 Salinizy and leaching.
 

trickle irrigation studies should be undertaken regardless of
These 


whether or not expert judgment on sprinkling tomatoes is available.
 

The farmers in the Valley are interested in trickling and obviously
 

will continue pursuing this technology regardless of the JVC 
input.
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(Tor example, sprinkle irrigation is impractical 
for growing under
 

plastic and surface irrigation is difficult.) 
lthough some trickle
 

irrigation systems are operating well, 
there have been many failures.
 

Tharefore, it is obvious the farmers need 
(and are eagerly seeking)
 

Prof. ',-ax jensen would
assistance in trickle irrigation. 

_technical 


be an ideal advisor.
 

Fabrication and Reoair
 

It would seem advisable that the sprinkler 
equipment supplier
 

provide the following services in place 
of the suggested farmer train

ing assistance.
 

A detailed manual (4 copies with glossy 
photographs) covering


1. 


mechanical operation, repair and maintenance 
of the-equipment.
 

A manual covering the equipment and 
facilities needed in each
 

2. 


of 	the four districts for the fabrication, delivery, and
 

These
 
repair of the portable sprinkle systems 

and valves. 


facilities should be simple and be 
only the minimum facilities
 

needed to carry out the work at hand and provide the far-_ers
 
I.E 

with repair and maintenance services.
 

Send a technician to help set up the pipe fabrication operati.3
3. 


and advise on the mechanical aspects 
of the training 	programs
 

for farmers and pipe riders (3 to 6 
months).
 

Combining Trainine and Research
 

The Water Management Technology training 
and research programs
 

should be combined under one unit 
(and contract). This is especially
 

necessary for the general water management 
aspects and the special
 

crop packages.
 

To develop the training program, research 
findings are needed.
 

T'here research has not yet been conducted, 
the training program must
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use expert judgment to. develop the water management 
programs and crop
 

packages. This is precisely the same input 
needed to design the
 

research experiments, that is, the testing and 4-provemeat 
of the best
 

packages.
 

Research and training should be combined 
at the same facilit±es.
 

training farms are not necessary. 
However,
 

Special de=onstrations or 


it is important thac the quality of 
the "facilities and activities'at
 

the limited financial and
 
the research-training sites be stressed 

so 


people resources are not dissipated.
 

Further SudI
 

The time available was not sufficient 
to get thoroughly acquainted
 

It is hoped that whoever
 
with the Jordan Valley and farming community. 


takes on the task of developing the final 
training-research program.
 

would spend at least a month of diligent 
effort talking with farmers
 

and learning their characteristics 
and problems before proceeding.
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TRAINING PROGRAM 

For the successful implementation 
and operation of the projects
 

a comprehensive training program should 
include the following:
 

Fabrication, maintenance, and repair 
of portable sprinkler
 

1. 


systems and special flow controls 
and watering devices.
 

Mechanical operation of sprinkler-laterals 
and on-farm
 

LWI 2. 

and repair.Mmaintenance 

Basic water management.
3. 


=(a) for water manager and-pipe 	(ditch) 
riders,
 

(b) for farmers.
 

Basic sprinkle irrigation 
farming practices.


4.
"1 


Advanced water management
5.
A 	 . 

- crop by crop.
6. 	 Advanced irrigation farming 


trickle, gated
 
Advanced irrigation design'and operation:
7. 


pipe, alternate'sprinkle layouts, 
salinity control, cooling,
 

and hosefed sprinklers.
 
A
 

The-moSt immediate needs are the 
first four items on the list. 


separation between engineering and 
agricultural training responsibility
 

Engineering traditionally involves 
items 1,2,3,3, and 7.on the
 

exists. 


list and agriculture is concerned 
primarily with 4 and 6. For the most
 

part, the engineering tasks are 
not site specific but the agricultural
 

tasks are.
 

training farmers, it is most important that similar
 
In addition to 


training be given to the general staff which includes the Training 
In-


They
 
structors, Extension Agents, Cooperative 

Managers, and NRA staff. 


technicians should not only go 
through the farmer training prograns, 

but
 

This is imporan S 

also receive some additional 
background instruction. 


in need of
 
they can assist the farmers who still 

have questions or are 


By taking advantage of and using 
the farmer
 

additional instruction. 


IT)
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training programs for much of the general staff's training program,
 

be saved.
considerable time and money caL 


Fabrication, Maintenance and Reoair Module (I)
 

Fabrication, maintenance and repair is part of the training 
program
 

the supplier is best equipped to handle. if detailed manuals are
 

provided as earlier recommended, this can be translated into 
Arabic'
 

and become the basis for this part of the program.
 

The technician provided by the supplier should be capable of
 

setting up the fabrication procedures and supervising the 
initial fabri-


He can also give hands-on training (in conjunction
cation operations. 


with a JVC counterpart) to the fabrication, delivery, 
and rapair

maintenance personnel.
 

The scope and design of this phase should be under the 
leadership
 

of the Water Nanagement Technology training Core Staff.
 

Mechanical Ooeration of On-Farm Eauiment Module ( )
 

The Extension Agents, Co-ops managers, pipe riders, and 
managers,
 

the farmers, should be at least knowledgeable of the skills
 as well as 


These skills are rather simple, but they should.be understood
 ,involved. 


in terms of "why".as well as "how."
 

The first task will be to train approximately 1000 farmers between
 

September and November 1977 in the basic operational skills 
for moving,
 

Half of the

maintaining and managing their sprinkler lateral lines. 


far-ers will be settling the Zarqa Triangle District, and 
the other half
 

will be settling a portion ofthe East Ghor District.
 

The training team approach suggested is to have a training manager
 

with three assistants (assistants can be selected from local 
farm.ers)
 

assigned to each district (2 teams). Each training team should be able
 

to handle 18 far-mers per day.
 

http:should.be
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First the training managers will present 

some general material
 

including basic water management concepts 
and basic practices for
 

farmers. After
to the entire group of 13 

sprinklin3 individual crops 


the general instruction (which may 
or may not use films or fil=s strips),
 

the farmers should be divided into six'man 
crews for sessions using
 

Each crew of six
 
"hands-on" individual demonstration 

instruction. 


farmers should be instructed by an 
assistant trainer, and the assistant
 

training marnager when
 
trainer should have the back-up support 

of the 


necessary.
 

With such a program, two training 
teams could each handle 300
 

#I In addition, some back-up training and
 
farmers in a two month period. 


assistance for basic water management 
and crop irrigation practices
 

gents.

should be available from the E-tension 


The two training team leaders should 
be young, interest-ed professiznai
 

who have the ability to instruct other 
parts of the training program..
 

The text and materials which they 
use should be organized, developed,
 

This Core StafC
 
and field tested by a central training 

cuurdination staff. 


should include engineering, agriculture, 
and extension methods and be
 

assisted by expatriate experts.
 

Trainin-De-monstration Farms
 

Farmer training should not begin until 
the project is close to
 

on hand. The equipment training
 
operation and the sprinkler pipe is 


sites can be ordinary farms centrally 
located in the districts which are
 

can be temporary since the main activities
 These sites 


will be in the field using sprinkler 
laterals that will be left for the
 

to be settled. 


farming operation.
 

Once this initial stage of the farmer 
training program has been
 

completed, further field training 
can be carried out in "a corner" set
 

aside at each of the anticipated (four) agricultural 
experiment stations.
 

This will conserve human and financial 
resources.
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There is an alternate to 	government cdntrolled 
and operated training

to single out a few of the more receptive
That is
demonstration farms. 


(and better) farmers in'each district, giving 
these farmers extra
 

assistance in setting up 	and managing the more 
desirable practices. By
 

doing this, most benefits of local demonstration 
farms can be achieved
 

There is good reason to believe that
 
with less expense and manpower. 


this schema is workable since much of the present 
agriculatural.tech

farmer. Furtherr.ora,

nolo-y transfer system is already from farmer 

to 


there are obviously some innovative and good farer-mana-ars 
already in
 

the valley and it will be difficult to outclass these excellent farms.
 

In addition, such farmer-managers represent 
valuable human resources
 

which should not be overlooked.
 

the four research stations should
set aside at
The training areas 


be adequate for any special field demonstration 
which might be required.
 

The Dar Alla and University Stations are 
suggested sites since they have
 

It will be less expensive

lecture halls, food, and living accommodations. 


the facilities having the multipurpose use
 t9 transport the farmers to 


of research, training, and demonstration 
rather than to duplicate training
 

facilities elsewhere.
 

Basic 'Water Management ModuleU
 

The sprinkler systems are generally the same 
for each crop mix
 

By taking advantage of this, it will be
 
throughout each.district. 


instruct farmers on how to manage irrigation 
without going


practical to 


tnto abstract detail.
 

A very simple water management program would 
include giving the
 

farmers a weekly estimate of the number of 
hours of sprinkling required
 

This estimate could be given
 
to off-set the previous week's'water use. 


Then the only instruction needed would be 
to
 

for a few reference crops, 


tell far-ers how to modify this in accordance 
with their own,crops and
 

the crop (and
 
sta;es of development. For example, when looking down at 


the ground is only 50% shaded, then only 30% o! 
the sprinkle ti-e
 

weeds) 
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BEST AVAILABLE DOCUMENT 
The important
 

given for the associated reference crop 
should be used. 


;mall
 
reference crops might be alfalfa, citrus, 

vegetables, bananas, and 


grains.
 

Instructing farmers how to utilize 
the above budget scheduling can
 

be done with an audio film strip 
and some slides. After the film strip
 

and a discussion lead by Ehe trainin. 
instructor, the farmers should be
 

a series of still pictures (slides
 
divided into groups of six and look 

at 


in a teaching machine) of eye level 
plan and sida views of the crops 

or
 

An assistant trainer should work
 
interest at various grolth stages. 


Each farmer should be asked to judge
 
with each small group of farmers. 


the proper sprinkler set time for 
each"case after being given the 

series
 

Thus, each fa.-er will obtain "direct
 of reference crop set times. 

times for himself.
 

experience" in judging required 
irrigation sec 


This
 
Actually, a simple test could be 

given to "graduate" each farmer. 


(However,
 
portion of the program,should take 

approximately one-half day. 


should be made during the technician 
training sessions to
 

trial runs 


determine the time required.)
 

Some research would be useful for 
perfecting the reference crop set
 

However, this is not essential since equations 
and/or
 

time estimate. 

This
110% accuracy. 


equipment are available giving 
predictions within 


is possible since water use estimating 
technicues are transferable (not
 

site-specific) and only require 
a little on-site tuning.
 

the high
(and should) be =ade on 

At the beginning the estimates can 


The scheduling program can be fine 
tuned at the
 

conservative side. 

Xax Jensen is an outstand-
Prof. 


research stations with little expense. 


area and plans to work at perfecting a practical
 
ing expert in this 


approach for estimating weekly sprinkler 
set times for the reference
 

crops.
 

Providing the farmers with the reference 
crop set time (perhaps
 

a norr.al engineering
 
through the extension agents and 

pipe riders) is 


For example, the USBR provides an 
Irrigazion
 

function in the U. S. 


.ManagementService (DIS) in Bureau projects.
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BEST AVAILABLE DOCUMENT 
Advanced Water ianagement 'Hodules 

learning how to budget irrigation see times, fa=ers In addition to 

The simplest way


should also be instructed how to check soil moisture. 

make certain the 
iz by digging a hole and feeling the soil wetness 

to 

scheduling is on target. Instructions can begin wich a film strip and 

Following this presentation, groups of six farmers.accomdiscussion. 

panied by an assistant instructor, should go 
in the field and be in

and how the moisture chances with structed on how to "feel for moisture" 

depth. It is important that the farmers learn how to estimate the
 

Therefore, the
 
moisture in soils which are identical to their own. 


field portion of the soil moisture estimation training program 
may need
 

This portion of the study should
 to be conducted at neighboring farms. 


a central training station, plus another hour
 take about one-half day at 


Here again it is important that the
 
with each farmer in his own field. 


techniciaas such as Pipe .Ridersand Extension 'Agencs go through the same
 

They should also have added instruction
the farmers.
training program as 


they can follow through and help the farmers 
as needed.
 

so 


Other methods for estimating the soil moisture status include
 

Tensiometars probably provide the best
 tensiomaters and gypsum blocks. 


means for determining when to start and stop irrigating growing crops
 

They are also useful for monitoring the irrigation 
of
 

under plastic. 


sprinkle irrigated crops. Eventually a film strip plus hands-on field
 

demonstrations should be developed for instructing 
farmers in the use
 

and maintenance of tensiometers.
 

Other items to include in advanced water management 
are: soil

plant-water relations, rooting depths, soil moisture 
holding capacity,
 

The
 
irrigating at a faster or slower interval than once 

per week, etc. 


extension specialists and supervisory personnel 
should have short courses
 

in all pertinent aspects of on-farm water management; 
however, probably
 

the present, only a few farmers will be interested in 
this level of
 

for 


Therefore, except for the feel and tensiometer
 rather abstract knowledge. 
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matods of soil moisture monitoring, the a ac d water management
 

programs can be carried in a traditional classroom-lecture fashion.
 

The timing of irrigation is not too great a problem since the
 

systems are designed for once per week applications. As the farmers
 

become more sophisticated, they will n' doubC want to alter the weekly
 

applications (perhaps in new seedings they are already accustomed to
 

more frequent applications). This requires:''a more fundamental knowledge
 

of the irrigation process or a more complex scheduling strategythan 
the
 

It will require additional training
simple sprinkler set time strategy. 


programs which need not be dealt with at present.
 

Advanced Irrization System Design (
 

Only a few technical specialists on the project will need training
 

in this area at present. Such training Qan best be gained through
 

formal professional agricultural engineering programs, field trips, and
 

follow-up seminars.
 

As the farmers themselves become better developed and qualified,
 

they may begin modifying their system and utilizing other irrigation
 

techniques (such as trickle irrigation). When this begins to happen,
 

the Extension Agents and more innovative farners and suppliers will need
 

(and hopefully desire) instruction in irrigation system design funda

or three day short course held at
mentals. This can be done ia a two 


the research stations.
 

Basic Sorinkle Irrigated Crov Manaeement Modules (ki
 

The basic crop management training program should concentrate on
 

insuructing the farmers in the changes in irrigation practices required
 

(or advisable if any) for sprinkling as compared to surface irrigation.
 

This will be the best instruction since most of them will already have
 

had some surface irrigation experience.
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.The "best production packages"'for each of the important crops
 

44ould be worked out using expert Judgment. Super-expert judgment is
 

essential !or critical crops such as tomatoes, cucumbers, 
and squash as
 

These packages should then be modified to
 has already been discussed. 


fit the farmers. The training corittee should separate out the portions
 

of each crop package which differ from currenz surface 
irrigation
 

prac:ices and make this material the heart of the crop'management 
train

ing program.
 

Each crop package will require a special training program, 
consist

ing of a film strip followed by a discussion and a hands-on 
demonstration.
 

Hands-on demonstrations might include planting sleed,.planting 
sets,
 

spraying, etc. (Exfension Agents will be needed to carry the inicial
 

burden of advising on pest controls practices as the need arises.) Each
 

crop training package will take from one quarter to 
one full day depend

ing on the crop. Besides the hands-on demonstrations, a field trip or
 

visit to plots in the experiment farm may be in order.
 

The essential task of the basic crop management training 
is to get
 

the farmers started with safe and reasonably productive 
techniques for
 

their sprinkle irrigation systems.
 

Manazement
Advanced Cro : ( 

the training will be a
 The advanced crop management portion of 


Hopefully,

endless program for both the Extension Agents and 

the farmers. 


the farmers will strive to overcome each new production 
problem.
 

Advanced crop management training can be carried 
out by special crop
 

field days and short courses.
 

The farmers and farms selected for demonstration 
farms can be used
 

In fact this will happen naturally. The same th.ing

in an informal way. 


will hapen on the research farms. Interested farmers can drop by to
 

see what is going on. Perhaps a periodic busing schedule should be set
 

to visits ro the
 
up so farmers throughout the valley have becter access 
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In addition, certain research experi=ents 
can be
 

research farms. 


carried out in a manner which will increase 
visual appeal and impact of
 

For example, "line-source" sprinkler plots 
with a fertility


research. 

dramatic thiee-dimensional crop development
 variable across the rows give a 


Such plots are not only powerful research'tools, 
but also show
 

profile. 


the Extension Agents and farmers the 
interacting effects of water and
 

At any rate tfere are se'Veral innovative 
approaches to
 

fertility. 


interest the Jordan Valley farmers 
in advancea irrigated crop nanageent
 

practices.
 

- / 
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GENE1AL TRALNING'CONSIDEPATIONS 

The outline and text for each basic training program 
should be
 

The actual training program modules should be
 -developedby experts. 


completely designed and tested by a Core Staff made 
up of high-level
 

The i-structors should be well-
Jordanian professionals and consultants. 


versed in dalivering the text and given adequate 
backgr-owmd to understand
 

the important elements of each text.
 

Technical Staff Training
 

All of the general-staff of professionals and 
technicians .(Training
 

Instructors, Extension Agents, Cooperative 'Hanagers,
and NRA staff)
 

involved in the project should be well acquai.nted 
with the'training
 

materials and should be given intensive instruction 
for use of these
 

This is needed to supplement their professional training and
 materials. 

the project.
focus on the particular training needs of 


-To achieve the above (and also test the training programs) the pro

fessional and technical project personnel should 
be given the same hands

on training modules which will be given to the 
farmers and service personnel.
 

In addition, each one of the training modules 
should be expanded (about
 

These added lectures can be presented by
doubled in time) by lecturas. 


:he core staff and should cover the background 
materials used in develop

ing each training module.
 

,It is neither necessary nor particularly desirable 
co have the typical
 

4 to 10 weeks "Short Course On General Water Management" 
for the entire
 

This can be expensive, inefficient, and
 professional and technical staff. 


Having the entire professional and technical staff
 counter-productive. 


(with the added background lectures) as they

take each'training module 


This will be less
 
are.developed for presentation will be more effective. 


to their on-going work activities.
 expense and considerably less disruption 


The training modules should first be presented to the Training In

(By presenting the modules, the Core Staff
 structors by the Core Staff. 


can test the modules one at a time and modify them as needed..) 
In aadition,
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the Training Instructors should 
be given an expanded version of 

the
 

added lextures covering the background materials as discussed 
earlier,
 

plus further instruction in how 
to best present the modules.*
 

The Training Instructors should then present the modules 
to the other
 

This should be done in several*
 
professional and technical staff 

members. 


same and using hands-on
 
sessions, keeping the size of 

the groups the 


In this way the Training Instructors 
can learn to work as a
 

techniques. 


team and the Core Staff can.
test and further-improve the 

training modules.
 

Furthermore, the staff can work 
their schedules around the program 

and
 

have several optimal dates to participate. However, to save the Core Staff'S
 

two tires,
 

time, the background lectures 
should only b& presented one 

or 


in addition to the special 
presentations to the Training Instructors.
 

The above program will accomplish 
s~veral goals simultaneously.
 

For axample, it will:
 
the point and highly
 

(1) Be relatively inexpensive, 
but should be to 


infor..ative; 
to test the training nodules; 

(2) Provide an opportunity 

(3) Be relatively convenient for 
the professional and technical
 

and
staff to participate; 


(4) Provide experience in 
practice teaching for the 

Inst-uctors
 

Additional Tra~ining
 

At the beginning, the project 
needs must be served by the existing
 

This
 

expertise in Jordan plus supplemental 
expatricate consultants. 


should be easy since Jordan 
has a history of deve1opment 

effort and a 

- plant 

considerable number of well-educated 
professionals in the soil 


Some expert training is recommended 
to upgrade
 

water - irrigation areas. 


the technical level of the general staff, however, 
this is not essential
 

Certain members of the mnaagement 
and
 

as part of the initial program. 


professional staff should have 
the opportunity to participate in short
 

upgrade their technical knowledge 
and skills.
 

courses and field trips to 


for the Jordan Valley Irrigation 
Exten-


Special courses need not be 
set up 


sion Sprinkle Project, because 
advantage should be taken 

of existing and
 

potential training opportunities.
 

Some possibilities for upgrading 
the general staff might be 

to
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select promising professionals 
and:
 

(1) Give four to six fellowships 
to specific graduate training 

programs in the U.S.;
 

(2) Have one to three professionals spend time 
working with selected
 

crops on irrigation research stations 
in the U.S.;
 

This
 
(3) Have two to four work projects in the 

U.S. and Europe. 


work should include on-farm 
as well as project level'activities; 

and
 

(4) Have four to six spend 
a few days at each of daveral 

sprinkle
 

and/or Europe.
 
izrigatad project areas and 

research stations in the U.S. 
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INTRODUCTION 

The'Jordan Valley is attractive for rroduction of -vine
 

crops because it is possible to produce the warm season crops
 

furinm. tho wtnter whunrx tho only effective inc,.ns of production 

.in most other areas is in heated greenhouses. This winter 

production provides a year round supply of fr.esh vegetables 

for Jordan as well as potential for a profitable export market
 

to the oil-rich countries and Europe. The weather conditions
 

vhic'. exist in'the Jorden Valley during the months of December, 

January and February are far from ideal for the production of
 

to.atoei, cucumbers and other vine crops. The ter-peratu-es are 

lowa.r and the humidity higher than the optimums for these crops. 

However, with careful management it is possible to produce, good 

yields of high quality vegetables in the Valley during the winter
 

months. 

Tomatoes and other vine crops are susceptible to a'wide range
 

of fungal and bacterial diseases and production of these crops is
 

best under conditions of low humidity. The long termn, average
 

relative humidity in the Valley during December, January, February 

and 1,arch, is between 60 to 65 percent and there are a nt~ber of 

days during these months"when the rele'tive humidity is above
 

75 percent. Under the conditions which exist in the Jordan Valley
 

during these months, funga diseases have occasionally, been
 

se.rious problems. 

pr_nclr irrigation will increase the frequency and severity 

off diepses that are promoted by high humidity and free wrater. 

Onl-r ex-perience and research will define whether or not the.4 .6 J. T 
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Incro.sed incidence of diseases likely to e"esult froo sorz.,2_ae 

irriation can be effectively controlled with proper managerment 

rccedures: The introduction of improved applicaticn tecl.inues 

and tho ,rost effective control compounds will improve chances 

o6 controlling the diseases. 

Dr.. Jack Keller's report on the Farmer Training Program, 

which pointed out concerns of Jordan Val.cy farmers about the 

effects of sprinkleron disease problems, prompted belated efforts 

to appraise the effects of sprinklers on tomatoes and other vine 

crops and to recommend control measures, 

GEN.ZRAL OBSERVA'T 0 NS 

Production of vine crops is difficult with sprinkler- irrigation,
 

carticularly when temperatures are relatively low and humidity is 

high. The importance of these crops in 'the Jordan Valley dictates 

that serious consideration be .iven to widespread use of drip
 

irri,.ation for their production. Drip irrigation combines the
 

advantages of water use economy with no promotion of disease
 

problehrs caused by free water on the foliage.and increased humidity. 

sTho teclhnological prcblem associuted with widespread use of drip' 

irrigation may bd easier to overcome than the increased disease 

problcms associated with sprinkler irrigation. Drip irrigation 

is bein~used very successfully on large areas under conditions 

of highly saline water end saline alkali soil. Problems of 

clo.ging by si-ple cell organisms and salt can be solved.
 

My contacts wita professional memoers of uhe Min2stry oz-


Agriculture anc Yacuity or Agriculture indicates that they are
 

•:ll aware of potential proble s from sprinkler irrigation. 
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The professional plant protection people indicated an opposition 

to irlmediate, widespread use of sprinklers on tonatoes and other
 

'imine crops, primarily because of the likelihood of increased
 

prcbler,.s w th the blight disease's,
 

The only woiy to procisely determine the effects of sprinkicr 

i4 .rigction on the prevalence of disease is resea-rch in the Valley.
 

However, there can be little nuestion that sp.inkler irri ation
 

will increase the incidence and severity of those diseuses that
 

have been problems in the past during periods of extended rinfall. 

There are t..,o serious nuestions regarding the control of
 

diseose under a sprinkler irrigation regime. These are economic
 

and technol!ical. The effectiveness of a control program will 

de'pend to a large extent on &aplicationmethods, timeliness of 

applications and efficacy of the compounds used.
 

The application of fungicides and pesticides in the Jordan 

Valley at. present is not effective. Mostly the spray is put on 

"i.4th lowi ;ressure hand-num) back-nac:s and it is usually applied 

only on the upper surface of the leaves. Coverage of the folia~fe 
rust be co-.plate for effective control. The cc-pounds now being 

used are generally not the most effective ones available.
 

The serious prevalance of powdery mildew is e good example 

of ineffective disease control.' This disease can be controlled
 

with effective application of the proper fungicide, but the
 

frc,,uont irlproper application of less effective compounds by
 

Jordan Valley gro.rers is not controlling the dlseasc.
 

There appears to be lack of effective extension method.
 

Ii the Valley. The growers are relyi.ng on chemical copny
 

rrp.,ezantatives for inf.rmation or. chemicals to be used for insect,
 

http:relyi.ng
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Ed,nd disease control. Plant protection people fron the 

re that they had tested compoundsI.itiistry and Faculty told 

are iore effective thun those currently being used but-' 

there is a lack of dissemination of new information to the 

the feasibilityThe second Inportant question relative to 


of an intensive spray program is economics. -I disease proble.s 

bccole serious freiusnt applications of control corpounds will be 

and unless production is goodessentil. This will be expensive 


the tortato
the costs will be prohibitive. An extrempe example is 

ya-olow leaf curl virus disease problem, until this disease is 

controlled it is auestionahle that an intensive spray progra. will 

be economically feasible. Proper management of the virus coupled
 

with efffective aplication methods of efficient ffungicides. will
 

contributo to -roffitable production of ton.atoes.
 

The most serious threat'to profitable tomato production in
 

t,-.e Jordan Valley -is t.e yellow leaf curl virus. Every fi.eld we 

observed ,.L-s seriously affected with this disease. The earlier
 

Splanti .ns, Septe)ber and October, were essentially .lO0% afffected 

and yields wrere severely reduced. I was told that the plantings 

• :ainin, were the ones which had less serious problens with the 

discSse. The more seriously affected fields had been plowed
 

under by the growers. This disease is.being manuged elsewhere
 

snd it should be possible to triple average tomato 1ields with
 

rt 6l control of this disease. The economic success off
 

production of toratoes with any irrigation system will be based
 

on mane :erent of this disease. Tomatoes will not be a profitable
 

cr :- un.- any condition until this disease is managEed. 
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I.anagement techniques are discussed in the disease control 
section 

of this report. 

Training on disease control should be an intesral part of 

the education process. Perhaps effective application techniques 

for control ofand ecuipnent and information on better compounds 

important diseases could be integrated into the training program 

on spri.n.le-.!r irrigation. 

If this is not possible an intensive effort must be'made to
 

assure that the iriormation gets to the farmers. This will not
 

is left with a clear ipression that the information
be easy as one 

oipeline between the research people and the farmers does not 

function adequately. 

DISEASES OF VIM!. CROPS 

This section contains a very brief description of the major
 

disease vroblens off tomatoes, cucurbits, eggplants and 'peppers
 

in the Jordan Valley. Since temperature 'and htmidity are major 

iL4itations for production of these crops in the Valleyr,
 

particularly with sprinkler irrigation, the temperature and 

moisture responses of these diseases have been.stressed here.
 

7--NGUS DIShSr;S 

LTS BLIGHT (Phytophthora irfestans) (tomato). This disease 

can be breath taking in its destructiveness and the quickness with 

,hich it will destroy a crop. 1nough fog, mist or rain to keep 

the air saturated with water for about 15 hours permits this 

pathogen to reproduce. Temperature is very important for 

warm daysproduction of' late blight. Cool nights and reasonably 
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j,,ove ideal. InfectLon will'bc greatest at 20 to 210. The 

,.onditions'hich exist in the Vallcy during January.and February
 

,ith sprinkler irrigation -will be ideal. for epideiics of late 

0li-ht.
 

EARLY "LI!.-T (Alternnria solan!) (tomato). This disease 

has been a serious problem, at times, ontomatoes in the Valley. 

It is a weak pathogen, as a consequence, its .effect iS greatly 

the vigor of the 'crop, Any cultural or di.sease
irfluenccd by 

the crop makes it moreproblem. which 'reduces the vigor of 

spread occurence of thesusceptible to 'this diseasIe. The wide 

can contribute to the frenuency andyellow leaf curl virus 

This disease is usually more'severeseverity of this disease. 


on older plants but it can also be serious on young plants if 

their condition is not good. Any reasonable amount of moisture, 

stch as prolonGed dewjs, is sufficient to' keep this fungus 

than a d.y however fcrreproducing. It renuires rains for more 


infection of epidemic proportion. The spores of this fungus
 

ger.'inatc over a wide temperature range but actual nencr-ation of
 

much below 'l"o or abovem-celiur, into the tonato does" not occur 


320, the optimum'is 25 to 30. Sprinkler irrigation will increace
 

orobleas with this disease. 

SCTLLROTI IIA (Sclerotinia sclerotioru-) (cucurbits, e=rlan.t, 

peppers, tomatoes). Thi4s disease is currently a serious proble'm
 

in the Jordan Valley. It was particularly severe on eggplants.
 

This f'ungus .requires.abundant moisture thrivingr best where there
 

are continuous rains or fogs or under spnrinkler irrigation.
 

-to O-clerotinia is a very low temperature organism being able 
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for infection is cause ilifection from 	 0 to 280. The optimum 

This disease could be particularly serious.between 15 and 	210. 


In the valley on sprinkler irrigated crops. The added hours of 

which are going to result from sprinkler irrigation may
wetness 

be enough to make the difference. betweon a i.ild infection and 

The major problem with sclerotinia is a lack of 
an apiderric. 


In it has
mez sures theeffectivo control for disease. gcneral 


sprinkler irrigation .e avoided
been recornended that if possible 


,.dhere this disease is a problem.
 

'.DERY .°iLDE'. (.hP.erothacc fulirine.,) (cucurbits) 

Valley at the prescnt
fungus is a scrious ;roblem in the

This 

and this likely occurs because it can reproduce 
under


tine 


fairly dry conditions. Infection occasi6nelly taking place when
 

the relative hunidity is low 6%,. however infection increases
as as 

when actual water films 
as huimidity increases, but there is nond 


or drops cover the leaf.. The'optimun temperature for this fun~us
 

is about 27 to 	280. 

to-iato).
POWDl 4 VILDEW 	 (Oidiopsis taurira) (ecplant, pepper, 

the season the Jordan Valley
Tenperatures during GrowinG in 


are usually within the required range for develo-ment 
o' this
 

range of
 can be a problem over a wide
pathogen. This disease 


hu-idity cbnditions. The succeptibility of the crops to this
 

diseatse c.%anges as the p1anc -matures. Young plants are usually
 

less afiected than maLure p±hns,.whicn cend -o be ,,j1,.Ly
,.uca 

subueptible tu -powderymildew attack.
 

This disease is very prevalent in the Jordan Valley and it
 

that esently 	used control reasures were not effective. ./7
-e 1red -. 
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Virtually every eggplant field observed was seriously affected.
 

Sprinkler irrigation probably will not increase, problems with
 

this fungus.
 

DO',01fl MILDEW (Pseudooeronspora cubensis) (cucurbits).
 

This disease can seriously affect cucumbers and muskanelons.
 

It is usually less severe on squash and it rarely affects watermelon.
 

Yost fungi of this group require cool weathe'- ror reproduction,
 

but this is not the case with this pathogen. It causes infection
 

in the wide range of 10 to 300 with an opt'imum at 15 to 220.
 

It renuires weather so that the leaf tissues have free water for
 

at least short periods. The severity of this disease will
 

probably increase under sprinkler irrigation.
 

FUSARIUN "WILT (Fusariun oxysporui) (cucumber and tomato). 

The strains of Fusarium that affect these two crops are different.
 

It can be a serious disease on both of these crops but it is
 

particularly devastating to tomatoes. Fusarium is a soil borne
 

organism which lives from season to season in the soil. Damage
 

which occurs to the roots of seedlings during transplanting is
 

sufficient to allow this organism to infect the plant and it
 

slowly progresses through the conductive tissue to all parts of
 

the plant. This disease causes more serious problems at higher
 

tenperatures. It causes little infection below 180 and is most
 

virulent between 25 and 310. Fusarium is now so wide spread that
 

control measures such as seed bed sterilation, crop rotation and
 

other cultural practices are of little value. The best mea;ns of
 

controlling this disease is planting resistant varieties. Solar
 

heating with plastic mulch also appears promising.
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VMRTICILLIUM WTLT (Verticillium dahliae) (tomato and eggplant)
 

This wilt'disease is a serious problem on tomatoes and eggplants.
 

kIt is very common in the Jordan Valley and can be very damaging 

to these crops. The optimum temperature for growth of this 

pathogen is about 2140 but it can be a problem from 13 to 300. 

There are tomato varieties which are resistant to this disease 

but eggplant varieties with resistancehave not yet been developed. 

Sprinkler irrigation will have no effect on the prevalhnce of this 

disease.
 

GRZ LEA-.kF SOT (Stemrhylium solani) -(tomato). This disease
 

is favored by hot wet weather and is more prevelent on plants which
 

are weakened by poor cultural practices, other disease or-by a
 

heavy fruit load'and fertilizer depleted soil. Although this
 

fungus causes infection from 15 to 320, the optimum is 25 eo 280
 

This disease is more apt to be a serious problem later in the 

spring and it will probably be increased with sprinkler irrigation.
 

ALTERNARIA BLIGHT (Alternaria cucumerina) (melons). This 

disease rarely infects young, vigorously growing plants. If a 

crop has been weakened in,any way then great losses may result. 

Even well grown plants, when they bear heavily, become weakened 

as harvest progresses and then'become extremely susceptible to 

infection. This disease can be a problem over an extremely wide 

te.iperature range, but ternperatures for infection are mostly 

between 15 and 320. It is not likely that the frequency or 

severity of this disease will be increased by sprinkler irrigation. 

to)
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BACTERIAL DISEASES 

BACTFMIAL CANkiR (Coryrnebacterium michiranense) (tomato). 

This bacteria is frenuently carried on and in the seed. it can 

live'from one season to the next on diseased tomato refuse. The 

fertilizer, moisture, temperature conditions that are optimuzm for 

tomato growth also appear to be optimum for bz-cterial, canker 

development. Infection is 	caused most readily at 2 t 'to .270 and 

the pathogen is reduced invirulence rapidly as the temperatures
 

go below 100 or above 320. 	 In general the pathogen does most
 

damage when the temperotures range be twden 20 to 250.. In most 

areas sprinkler irrigation has increased the severity and
 

frequency of this disease and it can be presumed that the same
 

will occur in the Jordan Valley.
 

A.AF SPOT (Xanthoo.onas vesicatoria) (pepper and tomato). 

This bacterial disease recuires moisture and a fairly high
 

temperature for maximu-m infection. After a heavy rain or sprinkler 

irrigation when plants are 	gorged with water the disease becomes
 

more prominant. Infection 	takes place under a widd range of 

temperatures from about 15 	 to 350. The optimum is between 25 

and 300. When summer temperatlures are above 370 for several
 

days the bacterium is killed.
 

BACTRIAL SPCK (Pseudomonas tomato) (tomato). This
 

organism causes infection when the tissues have been filled with
 

water and the temperature range from 15 to 320. The optimum is
 

20 to 250. This disease will be a more serious problem with
 

stCrinkler irrigation. 
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OT; - PRO9LYS 

TOYATO YELLOW LEAF CURL VIRUS (rTZLCV). This disease is 

currently the most serious threat to profitable tomato production 

in the Jordan Valley. This disease has been a problem in the 

valley for many years. TYLCV is transmitted by the white fly, 
p.p 

("emisia tabaci) and is a serious threat because alternate hosts 

are available when tomatoes are not being produced.' There has
 

been considerable.research on this disease, 'including widespread
 

searches for natural resistance. It has been reported that
 

L-121 (Lyconersicon Piminellifoliuri) has natural resistance to 

this disease, but this resistance has not yet been transfered-to 

commercial varieties. There are now efforts to transfer 'resistance 

from L. meruvianum. This will be a difficult long-term effort 

and the tomato industry in the Valley cannot wait for possible. 

success in a breeding program. 

Efforts with this disease should concentrate on cultural
 

practices which mrinImize the impact of the disease. The prevalence
 

of this disease coincides with the size of the lenisia population.
 

Tomatoes planted in the fall are severely infected but plantings
 

made in December are much less affected. Sprinkler irrigation will
 

not affect this disease 'except as it complicates control measures
 

for the vector.
 

CRACi(ING OF TO'ATO FRUITS. Cracking of fruits can be a,
 

serious problem with sprinkler irrigation. Cracking is only a
 

problem in fruits w 'ch have started to ripen; green fruits
 

usually do not crack. Fruit cracking will'likely be a serious 


-roblcr with the varieties currently being used. They are 
 (0
 
2 
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geheral!y very suscsptible to cracking; they have an indeterminate
 

growth habit and the fruit production occurs over a'relatively
 

long ti.-e period. 
To realize maximun production from these.
 

varieties it is neceassary to irrigate them after the fruits begin 

to ripen. 'dith sprinkler irr.gation this will result in cracked 

ROOT-I'.'OT 'IE1ATODM (?'*loidovyno species) (all vine crops). 
.{enatode is a serious pest in the Jordan Valley. 
Temperature is
 

extremnely important to the effects of this organism. 
There is
 

somne 
pentrazion of plants at all temperatures between 10 and 350 

but the optimum temperature is about 270. As a consecuence this 

orianism is a more serious pest during the spring months.. The
 

frequency and severity of damage caused .y this organism will not
 

be affected by sprinkler irrigation.
 

DISEASE CONTROL 

This section contains recormendations for pcontrol of i=portant 

.diseases of vine crops in the Jordan ,Valley. 

APPLICATION METHIO DS 

The lack of effective application of pesticides and
 

fungicides presently places serious limitations on insect and
 

disease control in the 
Jordan Valley. The prevalent method
 

of ap.olying chemicals appeared to be hane-pump back-o0c:k 

s-reye*-s. The low and erratic nozzle pressure usually obtained
 

with these sprayers makes good coverage very difficult. Good 

/10 +
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co:vsrege can be obtained but only with great care and usually
 

with 	excessive use of chemical. 

.otorized back-pack sprayers are available which are well 

suited to the small.ffarms in the Valley. These units give high, 

consistent pressure at the nozzle and permit effective coverage 

of the plants coupled with efficient use of chemicals. The 
additional costs of the .otorized sprayers will soon be repaid 

by more effective disease control and m.ore efficient use of 

ch~enical. 

The control of the added disease load likely to be caused 

by sprinkler irrigation is largely dependent on effective 

aL:pliCat~on of chemicals. 

TOYATOES 

late 	blight, earl- blich-, -re lef sr6t, anrcnose. 

Spray with 

(1) Difolitan (4-F) 500 ml/dunam applied weekly
 

or (2) Mancozeb (80% wettable powder) 350 g/dunam
 

applied we,- y
 

or 	 (3) 2ravo (7.2F) 

2C0 to 400 ml/dunam applied weekly 

or, ( 1) I'aneb (804 wettable powder) 

220 to 350 g/dunam applied weekly 

or (5) Antracol (70, wettable powder) 

250 g/dunam applied weekly 

:- -Some varieties have resistance to grey leaf spot (Stei lli. ,) 

(6x$
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=.actori a l soot, bacterial s-)eck and bacter-al ca -r 

Sow only hot-water treated seed (25 min. at 500). 

Grow seedings in soil furigated with Vorlex or Mylone or 

90% methyl bronide. 

If disease becones problem spray weekly with fixed copper 

at 250 to 375 g/dunam (Kocide, C.O.C.S., Copper-count-N, 

Tri-basic copper and other can be used).
 

Fuo, , I Verticilliun wilt 

Plant resistant varieties
 

Solar sterilize for soil pathogens.
 

1TSKIELO S, CUCLTVB? S, WATERT.T.ELON, S*oUAS' 

Downey rildew,'Alternaria leaf blight 

Spray with weekly or as needed 

(1) aneb (80% wettable powdei) zinc ion maneb (80

wettable powder) or zineb (75 wettable powder) 

at 225 g/dunam. 

or (2) Bravo (6F) 200 to 250 ml/dunan
 

or (3) Difolitan (4F) 1 liter/dunam
 

Fow-de ry ,-!.dew 

Spray with the following as soon as the disease appears at
 

12 to 1L day intervals.
 

(1) Morestan (25: wettable powder) at 80 g/dunam 

or 	 (2) P-yrazophos (30% wettable.powder) apply 0.01 to 0.03 3 

active ingredients. 

or (3) 1.orocide (50% wettable powder) at 80 g/du-nam 

or (L,)Bravo (475) 375 g/dunam (C" 
or (5) Reniate (50% wettable powder) at 80 g/dunaj 
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An:.ular leaf snot 

Use resistant varieties 

Spray with fixed copper fungicide at 150 to 225 S copper 

(active ingredient) per dunam, repeat at weekly
 

intervais.
 

FusariL., wilt of musi.nelon 

Plant resistant varieties
 

Avoid heavily infested ground 

'Sclerotinia 

Spray with
 

Benlate (50-) 80 g/dunam
 

Solar sterilization
 

E GP!ANT
 

?owdery nildew 

Spray with
 

(1) Californian mixture 1 liter/dunam 

or (2) IYorestan (25%*wettable powder) 20 to 70 g/dunamn 

or (3) Dust with sulfur (75% powder) 

Verticilliun wilt 

.void heavily infested ground
 

Rotate with resistant crops
 

Solar sterilization
 

Soil funigation (expensive)
 

{@7
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Leaf Shoot 

Purchase and use only disease free seed. 

Spray through £lowering with fixed copper at 100 to 160 

g/dunam 

After fruit set, spray with 

(1) Maneb (80% wettable powder) at 220 g/dunam
 

or (2) Zineb (75% wettable powder) at 220 g/dunam
 

Powdery -mi!dew 

See e3splant 

SOLkR 5'A-.TI.7 11Y POLYST1YLJ MULCH!I G FOR CONTROL OF SOIL-BOR?: 

DIS ASES.
 

The Jordan Valley is an ideal location for using this.technicue
 
I.
 

to contrcl soil borne diseases. In hot .areas this procedure has
 

proven extreynely effective against Verticillit=, wilt, Fusarium 

wilt, neratodes and sclerotinia. These are all serious pests 

in the Valley and this procedure will probably be very beneficial. 

Ihe chief advantage of this procedure is that it is relatively 

*inexensive (compared to fumigation) and it is norhazardous. 

The procedure is as follows. 

1. A drip systen is laid on tilled soil.
 

2. The soil is mulched (covered) ,with transparent
 

polythylene plastic sheets (0.03 mm).
 

3. I.-ziediate1y after mulching the-soil is irrigated and is 

kept wet by repeated irrigation at 3 to 6 day intervals. 

Good soil moisture is essential for the purpose of 

increasing thermal sensitivity of the resting structures 



Annex B, Appendix 2,
 

17 Page 18 of 27 pages
 

of 	the organisms.
 

[1. 	 The mulch should be left in place for at least 2 to 3
 

weeks.
 

This procedure must be done during the hottest month as it 

kills soil organisms by raising the soil temperature. Excellent 

results have been obtained with a wide range of soil pathogens. 

TOMATO YZELLOW MAP CTRL VIRUS 

At present it is not possible to control completely this 

devastating disease. Management is based on preventing infection
 

of seedlings before they are transplanted and mininmizing infection
 

as long as possible after transplanting. if plants are permitted
 

to gain considerable growth before becoming infected they will
 

have the vigor to produce a good crop. The key to success-is to
 

eliminate the white flies from the tomatoes as long as possible.
 

E'limination of the vector is based on the use of yellcw 

plastic or straw mulch to attract them 'away from the tomatoes and 

frequent sprays with insecticides. 

9eriecia tabaci is strongly attracted to the color yellow and
 

straw or yellow plastic are used to attract the insect and keep
 

it away from the tomatoes. The procedure which appears to be
 

working best at present is as follows. 

1. 	 Surround the nursery where the tomato seedlings are grow. 

with a fence of yellow plastic. In some cases this fence 

is sprayed with a sticky compound to held the white flies. 

2. Spray very frenuently with insecticide. The present 

procedure is to spray every 2 to 3 days with a 0.5" of 

vo!ue solution of 20% Guthion. Other chemicals, such 



18 Annex B, Appendix 2 

Page 19 of 27 pages 
as Methamidiphos, have also been effective. 

3. Plant only healthy vigorous seedlings to the field. 

.. Plant seedlings into a straw mulch of about 20 cm pieces 

of straw or a yellow plastic mulch. The yellow plastic
 

has been more successful.
 

5. Continue spraying every three days with a 1% of volume 

solution of 20% Guthion as long as pos.sible to keep the 

white fly population down. 

Using these procedures it has been possible to produce high
 

yields (up to 8-9 tons/dunam) even'on tomatoes planted in
 

September and October.
 

FRUIT CIUCM(IG OF TOMATOES
 

The preferred solution to fruit cracking problems is to use
 

varieties wi-ch do not require irrigation after the fruits begin 

to ripen,, A determinate variety with a more concentrated fruit 

set could produce maximum yields with littl6 or no irrigation after 

the first fruits begin to ripen. These varieties would produce 

their crop over a shorter time period than the ones currently 

beinu used. If'this shorter time soan of production is 

undesirable it can be overcome by making more plantings. Generally 

the use of determinate varieties for unstaked tomato production 

has resulted in increased productivity of fruits of greater 

visual cuality.
 

A second possibility for minirmizing problems with fruit
 

cracking is to use varieties which have crack resistance. There
 

arc a number of varieties that have good crackx resistance. The
 

.following varieties should be tested under sprinkler Irrigation)
 



Variety 

Campbell 1327 

19 

Plant Habit 

large deterninate 

Disease 

VF 
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Resistance 

Campbell 17 determinate VF 

Calmart determinate VFN 

Floradel indeterminate FSC 

- 1 

Heinz 137U 

determinate 

determinate 

F(l&

F 

2)VSC 

Heinz 2439 determinate VE 

Manapal 

Marglobe select 

.arge indeterminate 

.ndeterminate 

FSC 

F 

Walter leterminate F(l&2) S 

V - verticilliumn wilt S - Stemphyllium 
F - fusariu, wilt C - cladosporiun" 
N - nematode 

With proper management and varieties, the fruit cracking problem
 

can be minimized or eliinsted.
 

RZSEARCH PROGRAM 

The following research projects have the potential to

contribute to profitable vegetable production in the Jordan Valley.
 

To!iato 7e low !e'af curl virus (TYLCV) 

The current fundamental and practical research program on this 

problem shoul:; be intensified. The efforts of Dr. iea°ed Makkouk 

of the Faculty of Agriculture should be supplemented with additional
 

personnel and resources because of the soverity of this disease.
 

The best hope for short range control of this disease is the
 

cultural practices which partially control the vector but there is
 

a need for additional research on the vector and the virus.
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Although I believe it holds little promisei screening eLf-orts for
 

natural resistance to this disease should continue. The heavy
 

natural infestation which occurs, in the Valley, on tomatoes
 

planted in September and October provide good conditions for
 

screening populations of tomatoes for natural resistance.
 

Intensive screening for resistance to this disease has already
 

occurred at other locations and the scientist .involved in this
 

project should inform themselves of possible ".esistance found in
 

these other programs.
 

Using the reconmendations made in this report for management
 

of TZLCV as a starting point efforts should be made to improve the
 

cultural practices which will control this disease. H'peri.ents
 

using the technology recommended here should be done on growers
 

fields to demonstrate to them the advantages of using the plastic
 

mulch and intensive spray programs for control of Bemicia.
 

Joint efforts by virologist and entomologist will probably result
 

in the greatest progress in understanding and controlling this
 

disease.
 

Varietal scr .ing
 

Largo numbers of new varieties have been tested on Experi.enz
 

Stations in the Jordan Valley in the past. However, the prevalent
 

torato verieties currently being used in the valley are related
 

to the N'arrvant which has been used for a long time period. There
 

has been essentially no shift by growers in the Jordan Valley to
 

newer varieties which will probably be more productive and will 

certainly be better suited to sprinkler irrigation. The desire for
 

fruits of the I'amanttype is very strong in the area, but experience
 

elsewhere has shown that when newer varieties, which have different
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f.ruit shapes and flavors, are produced these are soon accepted by 

the consuming public. A shift to new varieties which have .firer 

frui.ts and are better suited for shipping will result in improved 

returns for the growers and higher quality tomatoes for the 

consuner. Fruits of the Yarmant type are not well suited for 

exTort because they become soft very rapidly after they are ripe 

and losses in transit are usually very-great. 

The lines which have been top preformers in previous variety 

trials in the Valley should be selectid for. experiments in growers 

fields. The only way that the fanmers of the Jordan. Valley are 

going to be convinced that new varieties "should be groin is to see 

the prvfMr ,.ance or those that are clearly superior. A sufficient 

data base already exists, from exper-ri.ents done earlier, "to provide 

the initial information needed to begin the introduction of new 

varieties into the Valley. 

The current varietal screening program caA be streamlined to
 

peTiit more effective evaluation of new genotypes. The initial 

screening should simply eliminate varieties which are not adapted 

to the Valley. This initial screening need not be replicated at
 

each location.gather large nunbers of varieties should be evaluated 

in nonreplicated trails at several locations. Those that perform 

well in 'the initial screening are then advanced to replicated trails.
 

The varieties which perform best in the replicated trials should be
 

planted in plots in gr wers fields so that they will have an
 

opportunity to observe them.
 

The screening program should concentrate on varieties which
 

have mtiltiple disease resistance. For example, large nu.-bers of
 

resh narkt varieties now have resistance to Verticillium w.rilt,
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race 1 and race 2 of Fus-.rium. wilt, tobacco mosiac virus, 

nematodes, and Stemphilliurn. The varieties which have resistance 

to these diseases should be given priority evaluation for 

possible use in the Valley. 

Nenatode resistant
 

Apparently there is essentially no use of nematode rezistant
 

tomato varieties in the Jordan Valley. It hai not yet been 

determined with certainty that nematode resistant varfeties
 

developed elsewhere will be effective in the Valley, although there
 

is every reason to believe that they wiil--perform. well there. .n 

effort should be made to collect the full range of nematode resistant 

varieties now available in the United States and elsewhere. 'These
 

should be tested in the Valley under conditions of high infestation.
 

The efficiency of the solar sterilization procedure for control of
 

nematodes should be tested. 

Ccmnarative studies of sorirncler and drip irrigation 

Based on experience elsewhere there is every reason to believe 

that eventually drip irrigation will become more iLnortant than 

sprinkler irrigation for-production of the vine crops in the Jordan
 

Valley. L-umediate comparative studies of -the relative advantages 

of sprinkler and drip irrigation for production of tonatoes, 

cucurbits, eggplant and pepper should be undertaken. These studies
 

should be designed to compare the following parameters.
 

1. Econonics of producti6n - A comparison'of the costs of 

producing vine crops using the two irrigation methods. 

2. 'dater use efficiency.
 

3. Disease control efficiency.
 
L'. Irroductivity 
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Exnerience in other areas indicates that because of less
 

disease problems and greater productivity drip irrigation is 

superior to sprinkler irrigation for production of vine crops. 

:-otever, these m.uestons can best be-answered by research in the 

Jordan Valley. If drip irriga*ion is used how often will it be 

necessary to leach the soil with sprinkler irrigation or will this 

leaching process not be essential? 

eas ting of fungicides 

It is crucial that immediate experimehts be done oh the 

efficacy of the various fungicides which are recornended in this 

report and new compounds continually becoming available for 

controlling the important diseases under sprinkler irrigation. 

All of the fungicides which are recommended here have been tested 

in other areas of the world and have been shown to be effective 

against the diseases, but testing of the-se chemicals must.be done 

under the unique conditions which exist in the Jordan Valley. 

This is particularly important since the disease pressure from 

sprinkler irrigation is apt to be great. Here again, once initial 

screening of fungicides have been done at the .xzeriment Stations
 

it is recormended that experimental plots be established in growers
 

fields so that they will have an opportunity to observe application 

methods and the effectiveness of promising fungicides.
 

Frequency of irrigation stueies
 

Experience has shown that generally when new land is put under 

irrigation for the first time there is excessive irrigation of the
 

cro.s being produced. Experience has shown that it is possible
 

to ;roduce yields of high quality crops with much less water than /
'( 
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,is norinally being used by most 'growers. For _xa.-xple, e.,cel..t 

yields of tomatoes have been produced with only three irrigations. 

An initial irriation to get the transplants estaJlshed. A 

'second irrigation at the tire most of the plants are in bloom and 

a third i.-_rigation at the time when the first fruits have reached 

full size. Reducing the number of irrigations will not only 

increase water use efficiency but,,will also reduce disease problems. 

determine;vihich zractica. 

give the best combination of yield, disease control and water use 

Ef1ic iency. 

c. riments should be undertaken to -rrlgatloni 

Solar heL-tinj b7 polyethylene mulching foi- control of soil-borne
 

di e a SI S .
 

Zxperinents should be done using this techninue in the Jordan 

Valley. It's efficacy has been proven elsewhere but it is a 

relatively new procedure and should be tested L-mediately in 

the Valleys. 

Use of hor.ones to i-Orove tomato fruit set
 

The temperatures which exist in the Jordan Valley during the
 

winter months are not conducive to good fruit set in tomatoes.
 

The yield of winter produced tomatoes in the Jordan Valley will
 

probably be increased by using hormones to increase fruit set.
 

Horrones are widely used in other winter tom.ato production areas.
 

A typical procedure would be as follows: 

Spray once or twice with L-CFA (para-chloropheno:cy 

acetic acid) at the 12 - ]I cluster stage of plant 

growth with 2 - ti. g/dunam of active material. This 

chemical stops plant growth and can have. an adverse 

effect on fruit shape and quality if it is misused. . 
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One of t-e effects of the tonato yellow leaf curl virus is
 

to dim-.i,1 fruit set. It is possible that this hornone will 
4ove-rcoe th4- problern. The above procedure should be tested 

in the Valley and thon promoted to the growers. 

EXTE"NSION BULLT IN 

A bulletin outlining the cultural practicles that are most
 

lilkcly to succeed under sprinkler irrigation should be drepared
 

in concert with experts frorn Jordan. If I work closely with
 

people who are aware of disease, insect and cultural problems
 
and of the potential of local growers to* deal with these problens, 

th infor.ation will be more meaningful and more likely t.o
 

benefit vegetable production in the Valley.
 

The areas that should bt considere in the Extension
 

Bulletin include. 

Soil 	preparation 

Solar sterilization and fumigation for disease control 

?re-olant weed control 

Seedbed preparation 

Fertilization practices 

rroduction of seedlings
 

Planting
 

Plant populations
 

Cultivation
 

Irrigation practices
 

Insect control
 

Disease control
 

:-arves tin;
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.re-pration of a bulletin for the vine crops will be a 

stzeable undertaking, but if it is done correctly it could be
 

4of considerable value. 
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COPY
 

(Transmittal note from Dr. Fahd Natour, JVC 
Director of Irrigation,to Fuad Quashair, USAID 
Agriculture Division.)
 

Mr. Fuad Oushair 

Dear Fuad:
 

Attached are two copies of a brief note on water rights,
 
allocation and distribution as envisaged for the Sprinkler
 
Irrigation Projects that are under construction now. This is
 
in accordance with your request earlier for the paper on
 
Water Management Technology/Training and Research.
 

Regards,
 

Fahd Natour
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Water Rights, allocation and
 
Distribution in the sprinkler
 
Irrigation Projects of the
 

Jordan Valley
 

1. Water Rights 

In Jordan, Water Rights belong to the state.
 

Irrigable lands in the sprinkler projects will be given
 

irrigation water on th6 bases oT crop'requirements and
 

availability of supplies. Allocation and distribution
 

of this water will be governed by the Jordan Valley Autho-,
 

rity Law to be passed soon. A water ordinance will be
 

enacted based on this law.
 

2. Water Distribution
 

Water will be distributed to farm units by the 0.' & M.
 

Division of the Irrigation Department of the Jordan Valley
 

Autharity, in accordance with rules and regulations set by
 

the Authority.
 

For purposes of 	seasonal planning the project farmers
 

file with the 0. & M. Division before
will be required to 


the start of the season applications for water during the
 

they plan to have and
season indicating crops and areas 


volumes of water they request monthly during the coming
 

season. Forecasts of demand and supply are made by the
 

0. & M. Division and plans of operation are set. The
 

farmers will be 	advised of the water situation according
 

plan their
to these forecasts, and they are expected to 


farming accordingly.
 

Farmers will receive water on a modified demand-rotation
 

6 days a week,
basis. They can get the water for up to 


and at a discharge of up to 4 liters/spcond. Although
 

they will have a fixed weekly rotation, they will be able
 

•./2
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to get the water for any tim they desire within the 6 day
 

The 0. & M. staff will be respontotal allowed'for them. 


sible for operating the valves up to and including the farm
 

unit turnout, and the farmer will operate his sprinkler
 

equipment withinthe farm unit,
 

Water delivered to each farm unit will be metered
 

at the farm turnout and the Farmer will be charged for the
 

volume of water he consumes at a rate that will be set by
 

the JVA. -Water charges are intended to cover the 0. &. M.
 

cost and an annual recovery of a certain percentage of the.
 

Ccapital Cost.
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4. S.cheduling Irrigation. 

When to irrigate
 
how much vater to apply
 
rate of anplication
 
alathods of scheduling irrigation
 

5. Irri-ation efficiencies.
 

6, ,t-er qcaality and soil salinity 
a i Gcnern.1 

b in the Jordan Valley,
 

7- Drainago of Agricultural lands.
 

8. N4othods of ir3igation. 

Surface (Brief)
 

9. Sprinkler Irrigation. (Detailed) 

Adaptability
 
System d5s3in 
System operation
 
System i.ntenance 

10. S',>rinklur irrigation in the Jordan Valley. 

* Design 
Operatioa and handling
 
Equipme-nt
 
Mainte-aco, storage 
Spare ports and maintenanice facilities
 
How the farmers get their equipmint 
Farmer training 
Working with farmers cntheir farmn- fbr 
the proper operation of the sprinkIlor syategiz 
Vhcro the trainees can go for further help on 
sprinkler irrigation.
 

11. S.rinkler irrigation of Major crops in the Valley. 

12, CLop diseases under sprin1'rs - how to control them.
 

13. Sprinkler irrigation and the environment. 

14. F'ar-ilizer and chemical application with sprinkler systems.
 

.13 
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15. '-ri-tionefficiency evaluation under sprinkler
. ='i.-ationo 

16, 	 B-zluation df one farm costs of operation of sprirller
 
I- ri .tion.
 

17., 	T fixcd pipe netdork in the Jordan Valloy sprinkler 
irrlGation projects (frief) 

General description
 
Desi n
 
Types of pipes
 
pressures
 
fittin~s and valves
 
mceasuring devices
 
farm tu.-nout ,structures
 

18. 	 C_-aration of the Irrigation Systemso
 

Rules and 1agulations
 
0. &. a. Roeponsibilities
 
Farmer responsibilities
 
Operation procedures
 
Naintenance of the system.
 
Vater chareas,
 

A z%:,.;gosted list of specialists that could be approached
 
to propzre and give parts of this .course is the following:
 

1. -rof. ,Ma Jeon 	 Faculty of Agr, 
2. Bp CtLm.an Judeh 	 of 
3. 1 . Fahd Natur JVC
 
4, L-',o Abdul fl.cuf flakkak J'C
 
5. 	 ai.,Nohammad flanbali JVC 
6. .:: Ic ai! atirah NRA 
7o 'r .!! Ha:r.ad Dar AI-H=dasah 
8. i: Khalil :.Z-_yat 	 NRA 
9. E:'" iizar Sha'ha'a 	 .inistry of Aer. 

10. L:, Yousof Rushdi 	 Faculty of Ao.-r 
11. ,.:'- other par os suggested by the
 

Co..mittee, thle M"Tinistry of AGriculture
 
cr the Fa.culty of Agriculture.
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"Telog. 4?C "r
 

T / '! ? f-- ... . 
.. c.
S- / , CONT Oc cr Ac-. 

AGAK.. -


N -,o.. Christopher'F.Lisse!], AOMvr. OT 
D rector, ' O N,,",.£pit-.,:. 
USAID / Jorda~n, OhrA-! 

-MAimer-ca.n Embassy,

7-'- *L... RETU P,NT ').,, C ; 

Subbjct:flequest for s,rvi-ces
 
under Technical sor
vices and feasibility
 
studies Grant '.o.
 

.273-12-99.5-191
 

Dear Mr. Russell,
 

The Jordan Val,1y Authority is in need of the
 

services of a qualified expert to assist the Jordan
 
inValley Authority and C,,opratin=g ae7encies initiazijn
 

a t:--ninG grogram for te.:h.icians and fariers in he
 

eff.±cient use of sprin-le.r irrigation equipment.
 

Enclosed herewith, is a detailed descr=ipton of 

the services to be performed by the exper:. 

if you would 'take whatever
I would appreciate it 
obtain the services of the required

steps are necessary to 

the above project.
coszs will be charged to
expert whose 


Sincerely yours
 

I
 

/Pre sident
 

c. c. Jordan Valley Authority. 
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REQUZST FOR SERVICES UD.DER TECHNICAL SERVICES 
AND FEASIBILITY STUDIES GRANT NO 27S-

A. 	 0EJESTIVES
 

The 	training program will be developed and technicians trained
 
in September and October 1977. 
 This will be followed by the
 

P.training of up to 1,4oo farmers (roughly the number of farmers
 
to be in the Zarq.a Triangle and East Ohor Canai Extension Pro
ject areas) durin, the period of November 1977 through January
 

1973 . 

Three broad areas or training are to be covered in this pro-ram:
 
1. 	Basic mechanical operational skills on the use, maintenance,
 

and repair of sprinkler lateral lines and other on-farm
 

equipment.
 

2. 	Basic water management, covering equipment, water and soil
 

relationships.
 

3. 	Basic agronomic/horticU.ttural practices as affected by the
 
use of sprinklers on a 'rop-by-crop basis.
 

Training will be practical,.eiphasizing the what and how, rather 
than why. Priority will be given to demonstrations and super 
vised practice. Visual aici will be used. P6rtable equipment
 
for training purposes will be provided from that to be procured
 
under the Sprinkler Equipment Loan. 

B. 	TERMS OF REFERENCE
 

The 	 expert will work as a of a Coren., mber 	 Staff of approximately 
five exzension specialists writhin a Training Unit organize% under
 
Jordan ",'alley Authority auspices. The task of the Training Unit
 
will be to prepare training and extension materials in sprinkler
 
irrigation and to des±g-n ardi carz-y out 
zraininC sessions and 
extension programs to g-et this information to farmers 
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Primary contact with farmoes will be made by specialized Teams
 
of the 'raining Unit holdir.- trainine sessions for farmers.
 
Thig" will be auGmented by --Xt0n.8ion workers following up the
 
1'orlc of the Teams 
 in some co.abinatozn of: 
1. HelpinG the far-mer install sprinkdler equipment, on his own 

farm and put it into oj%-ration.. 
2. Providing,on-call 
trout"Le shooting asS _stance when demanded.
 
3. Ma-kn- periodic visits to farmereach during the first'few 

weeks in which sprinkli..s are being- used. 

It is intended that these trainine activities will lead into a

longer term re.search. L.nd tciininx program 
 which will provide an
on-going mechanisin for concinuously uperadin,r the skills df 
Jordan Valley'farmers in modern irrication techniques;"
 

C. SCOPE OF WORK 

As a member of the Core St. ff+, 
 the expert will report to the

Director of the Training Unit and his Deputy. His principal
 
duties will be to:
 
1. Work with other member: 
of the Core 
Staff in the design of
 

traininc 
sessions for ":cchnicians and for farmers.
 
2. Collaborate with them in the 
preparation of training and
 
extension materials related to water and horticultural crop
 

manaement under sprinicle: irrigation.

3. Carry out, with other members of the Core Staff, the trainin

sessions for Training Teams and extension agents.

4*. Assist the 
%irector and his Deputy in managing the 
farmer
 

training program, including field monitoring of the work
 
of the Trainin Teams and extension agenrs.


5. 
Assist in liaison between the Training Unit and other agen
cies doing work relevant to the Mission of the Unit.
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6. 	 Prepare a'report at zrne o:na or his assignment which, in 
substance, will be a critiqtje of tlhe training program carried 

out) pointin, toward improvement in the design and execution
 

of an on-goin, program.
 

Prior to his departure fr.n the US' the e:Rpert will gather and
 
review all available, releant research and extension literature
 
on the on-farm eneineerin(, and horticultural aspects of sorinklar
 
and 	drip irrigation. He '-:Lll arrange for its shipment to Jordan
 
for 	use by the Training Urn.t. -Its shipment will be ti.-.ed so tha;
 

its 	arrival in Jordan .is ro later than September 1,1977.
 

USAID is to be requested 1k,contract for this service, using funds
 
available in the Technical Services and Feasibility'Studies Granz
 

No. 	278-12-995-131.
 

The duration of the expert's services is to be for a period not
 
to exceed five months in cirdan plus'up to one month's-prepara
tion time in the US. He i',to arrive in Jordan on or about Seo
tember 1,1977. Total cost:o are not to *exceed .$56 t5oo, as given
 

in the estimated budget, t..low.
 

1. 	Consultant fee 154 day: 2 3160 .24, 64o
 
2. 	Indefinite Quantity Ccntract Factor (if needed),.801,0o 19,712
 
3. 	 Travel and Transpoirtat'.on 10,CO 

4. 	 Per diem in Jordan, 12:. days @ $62 9,486 
5. 	Per diem in US, 5 days:) S50 250 
6. 	 Other direct costs 500
 

Total S 5L, 3S8 

Rounded to($ 56,500) 

The Jordan Valley Authority will support this activity through
 
the provision of interpretor services and in-country trar.;por
tation. Technical staff sLupport will be provided through the
 
Training Unit. The Jordan Valley Authority requests USAID to
 
Drovide the clerical services necessary for the preparation of
 
the expert's report. 
 I " 
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NITiPL ENV IRONMENTAL EXAMtINATION 

Project Lccati:,.: Jordan 

?r:-.ct T-%1e: Water Management Technology 

Fundina (Fisc-l Year and Amount):' ($1000) FY77, $520; FY78, $390; FY79, $279; FY80, S88 

EE Pr~epred v: John D. Hyslop Datie: 02/15/77 

Envirronienta1 Ation Recommended:
 
(Envircimc.ntal Assessment, Flegative Detennination, etc.) Negative determination
 

Mission Oecisicn:
 
(Approval/Oisap;roval of Environmental Action Recomended in'the IEE) 

APPROVED: -.! . ,- . 

DISAPPROVED:
 

DATE: -7'/" 

Cl earances://
 
Environncntal Coordinator: Date: r. /'7

Otn ar Mission Offices: , -- r (Date: " 

AI.53; ;.:"eA l I r I '. e NP.I.* 
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INITIAL ENVIRONMENT EXAMINATI0 
. NARRATIVE OESCUSSIO l.A 	 NIN.x (C) 

1. 	 Proj.ect Lo::ticn: Jordan 

2. 	 Project 71:-.: Water mana ement Technology 

3. 	Furdina isc.l -Year and r.ount):($tooo)'Y77, "$320; F.-Y78, $390; FY79, $278; FY.30, S28
 

4. -E P cera;8v: John n.Iyslop Oat : 02/13/77
 

5. 	Action tl:.-d-d: implementation of the 'project isbiegac ive determnacicn. 


consistent with good practice in environmental management.
 

6. 	Discussion of Major Environmental Relationships of Project Relevant to Att-chad
 

trm act i -i-tific.tic ar.d Evaluation Form:
 

Sprinkler and other improved techniques of iriga:ion are bei g introduced into the
 

The area to come under sprinkler i:riga:ion during
agriculture of the Jordan Valley. 
1977-79 is aparoximately 9,300 hecrares, of which 6L00 ha. are not now irrigated 

and 

2900 ha. are .:-:,ated using surtace methods. Because of their potential for =ore 
to an expaasion of the ir 

effic3ent water applicat.on, they will contribute both 


ed area in the Valley and to an extension of the irrigation season "nco the surmer
 

on land ao .- igatad by surface methods.
 

The 	purpose o! :nis project is to tzimize e o- the ne; techniquasthe sub-oocima-4 


by assisc'nS the Government of Jordan in
 

1. Applied research aimed a: adapting and/or developing waiter management and 
cropp

ino practice technologies appropria:e to the new methods, and
 

2. 	TraininLg activities in order that they be adopted by farmers.
 

intended rasults of the project include
 

1. 	Greater water use e;fici'e-cy;.
 
2. 	Increased crop yields;
 

of land leveling and other soil
3. 	Reducing-- soil erosion by minimi-ing the exte: 

disturbing prac:i:es required for iffcient surface irrigation;
 

4. 	Reducing the inc dence of plane diseases, weels, and other crop pests; and
 

5. 	Reducing the incidence of soil salinization.
(Continued on attached shee:s)
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An effect of this project will be to minimize the environmental effects of the
 

naw 	irrigatioa practicebeinjs introduced in the Valley.
 

iThe draft msrorandum of July 6, 1976 from the Environmental Working Group Subcommittee
 

on IEE Guidelines indicates that research and training projects do not ordinarily have
 

significant effects on the environment if the training is "not designed to result in
 

activities d.:ectly affecting the envirornzent" and if research is "controlled
 
experimentation exclusively for the purpose of research which is confined to small
 

areas and carefully monitored".
 

The 	research elements of this projeqt fall into this category, even though some of
 

the experiments will be carried out on farmers' fields. Research results, howiever,
 

will be fed into farmer training programs intended to induce behaviour having
 

potential en'ironmental effects. It is these "secondary" effects'which were consider

ed in preparing the IEE form.
 

The 	following annotations shoulo be examined in conjunction with the form:
 

A. 	LAND USE 

i. 	 Chan2in "he character of the land through: 

d. 	Chcntine soil character: A moderate impact is expected. On-presently
 

irrigated land, the need for land leveling and soil disturbing actions
 

to direct the flow of irrigation water is eliminated with sprinkl~r
 
irrigation. On land not now irrigated, cereal crops, often in rotation
 
with fallow, and grazing of sparse and indifferent quality vegetation
 
will be replaced with year-around vegetable and forage production. An
 
increase in soil disturbance through more frequent tillage is to be expected.
 

Igrigation water to be used is of moderate salinity and some salt build-up
 
in tha soil can be expected if precautions are not taken. The Jordan
 
Valley Commission is receiving technical assistance on solutions to present
 
and potential drainage problems in the Valley. Adequate drainage can
 
alleviate soil salinity with periodic over-irrigations.
 

B. 	WATER QUALITY 

2. 	 Chemical and biological statL: 

Some increase in the level of pollution in groundwater from agricultural chemical
can be expected as the intensity of agricultural production on land not now
 
irrigated increases. Subsurface drainage will flow into the Jordan River whose
 
water is already too saline for irrigation or domestic purposes.
 

C. 	ATMOSPHERIC 

i. 	Air additives:
 

Some of the research will involve the aj lication of agricultural chemicals
 

through the sprinkler system, a practice which some farmers may adopt.
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F. SOCIOECONOMIC
 

1. Chan.es in economic/employment patterns:
 

Great r intensity of crop production in the Valley will have a significant
 

impact on the earnings of farmers there.
 

1. OTHER POSSIBLE IMPACTS 

1. \-icroc i..a tic effects: 

The use of sprinklers will raise the humidity and lower slightly the air
 
temperature. This, along with greater cropping.intensity, will encourage
 
insect populations and plant diseases. The research and training activities
 
of this project are intended, to develop and/or adapt corrective management
 
practicas and impart them to farmers. The results may be some restrictions
 
on farmers' choice of crops and farming methods, but there is no evidence
 
that these would unduly constrain agricultural development in the area.
 

On the other hand, failure to carry out the research and training activities
 
may result in crop pest problems so serious as to severely retard development.
 

2. Visual:
 

A high visual impact is expected as the grays and browns of the non-irrigated
 
or seasonally irrigated areas are changed to' the green of year-round cropping.
 



IAT1 STATE
 
' . A S SIfI C I CI ,M 

.0 TO CIRUL."%- - U ICLASSI FIEED 
A:i'. I...; :. 

Ioact Ares arn 

IMPACT 

Sub-areas 

IDEiTIFICATION AND EVALUATION FO,.1 
Pase 5 of 7 
ANNEX (C) 

Impact dentif ,ation 
and EvluztiCr-i 

A. L"N USE 

1. Changing the character of the land through: 

a. I.creasing the'population 

b. Extracting natural resources 

c. Land clearing 

d. Changing soil character 

2. Altering natural defenses 

3. Foreclosing important uses 

'4. Jeopardizing man or his works 

S. Other factors 

N 

N 

N 

M 

N 

N 

N 

N 

B. WATER U.PLTTY 

1. Physic.al state of water 

2. Chemical and biological 

3. Ecological balance 

4. Other factors 

states 

N 

M 

N 

N 

liN - NO environmental impact 
L - LITTLE environmental impact' 
14 - MODERATE environmental impact 
H - HIGH environm=ntal impact 
U - UNKMIOWN environmental impact 
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C. AT,.hOSPHERIC 

I. Air additives L
 

2. Air pollution
 

3. Noise pollution N 

4. Other factors N 

D. NATURAL RESOURCES 

1. Diversion, altered e of water .N 

2. Irreversible, inefficient commitments N
 

3. Other f-ctors N
 

E. CULTURAL
 

1. Altering physical symbols N
 

2. Dilution of cultural traditions N
 

3. Other factors _ _ _ _ 

F. SOCIOECOOSMIC
 

1. Changes in economic/employment patterns H
 

2. Changes in population N
 

3. Changes in cultural patterns. N 

4. Other factors N 
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H. GENIERAL 

1. International impacts 

2. Controversial impacts 

3. Other factors 

N 

N 

I. OTHER POSSIBLE IMPACTS (not listed above) 

1. Micro-clizatic effects 

2. visual:' Increase in ve-ecation 

L 

H 

Precared BY: john D. Hyslop Date: 02/15/77 
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LOG ICAL -FRAMEWORK 

I. 	 NARRATIVE STATLOENTS 

A. Goal_. 

To support the Government of Jordan's sector goals of increasing 

agricultural yields and production, improving farmers' welfare through. 

increased incomes, and increasing foreign exchange earnings. 

B. 	Purpose.
 

Upgrade agricultural productivity in the Jordan Valley by systematical

ly raising the efficiency of water utilization.
 

C. 	Outouts.
 

i. Research and extension activities, related to new irrigation 

techniques, being carried ou~t in the Jordan Valley involving
 

cooperative effort by the Jordan Valley Commission (JVC), the
 

Ministry of Agriculture, and the Faculty of Agriculture.
 

2. Research projects aimed at adapting and/or developing new crop
 

varieties and cropping practices. Research findings being fed
 

into farmer training/extension programs within 18 months after
 

the project's inception.
 

3., 	 Training/extension program for farmers on water management and 

cropping practices related to new irrigation techniques. A 

minimum of 40 technicians (extension and quasi-extension) trained 
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in 	sprinkler and other improved irrigation techniques. One
 

thousand farmers trained in the mechanics of sprinkler irrigat

ion, 	*lementary water management, and elementary cropping
 

practices within three months of receipt 4 on-farm sprinkler
 

equipment provided from AID loan. This number increases to
 

3000 upon completion of additional capital projects in 1978.
 

Additional training/extension sessiqns will be carried out as
 

crop and water management packages are developed.
 

D. 	Inputs.
 

i. 	Jordanian: Personnel (research and extension) and land, facilit

ies, and equipment for research and training activities.
 

2. 	U.S.: Personnel, resident and TDY, and equipment to supplement
 

Jordanian resources in research and training. Participant train

ing to. upgrade Jordanian staff capabilities.
 

II. 	GOAL LEVEL
 

A. 	Goal Statement. 

To support the Government of-Jordan's sector goals of increasing 

agricultural yields and production, improving farmers' welfare through
 

increased incomes, and.increasing foreign exchange earnings.
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B. 	 Indicators (Measures of Goal Achievement). 

Rising crop yields and overall production. Increasing GDP originat

ing in sector. Rising agricultural exports and/or falling'agricultural
 

imports.
 

C. 	 Means of Verification. 

Periodic statistical reports of the Government of Jordan. 

D. 	Assumptions.
 

Government assigns high priority to agricultural development through
 

I. 	Appropriate policies providing incentives to farmers, and
 

2. 	Support to institutions serving agriculture.
 

Ill. PURPOSE LEVEL 

A. 	Puroose Statement. 

Upgrade agricultural productivity in the Jordan Valley by system

atically raising the efficiency of water utilization.
 

B. 	Indicators (EOPS).
 

Is 	Sprinklers and other advanced irrigation techniques in effective
 

use in Valley areas and crops to which they are well-adapted.
 

2. 	Greater water-use'efficiency permitting year-around irrigation
 

to all irrigable-areas in the Vall'ey.
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3. 	Farmers crop yields significantly greater with improved irrigat

ion and cropping technology than with surface irrigation and
 

traditional technology.
 

4. 	Specialized project Training Unit disbanded and functions
 

absorbed by regular Extension' service.
 

C. 	Means of Verification.
 

I. 	Sample surveys and census reports.
 

2. 	Farm records
 

3. 	Project progress and appraisal reports..
 

D. 	Assumotions. 

1. 	Incentive policies carried Out by Gove.rnment.
 

2. 	Service institutions developed and given adequate support.
 

3. 	Capital projects in Valley completed and in'operation.
 

IV. 	 OUTPUT LEVEL. 

A. 	Oucout Statement.
 

I. Research and extension activities related to new irrigation 

techniques being carried out in the Jordan Valley involving
 

cooperative effort by the Jordan Valley Commission (JVC), the
 

Ministry of Agriculture, and the Faculty of Agriculture.
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2. 	Research projects aimed at adapting and/or developing new crop*
 

varieties and cropping practices. Research findings being fed
 

into farmer trainitig/extension programs within 18 months aftar
 

the 	project's inception.
 

3. 	Training/extension programs for farmers on water management and
 

cropping practices related to new irrigation techniques. A minimum
 

of 4Q technicians (extension and quasi-extension) trained in
 

sprinkler and other improved irrigation techniques. One thousand
 

farmers trained in the mechanics of sprinkler irrigation,
 

elementary water management, and elementary cropping practices
 

within three months of receipt of on-farm sprinkler equipment
 

provided from AID loan. This number increases to 3000 upon
 

completion of additional capital projects in 1978.
 

Additional training/extension sessions will be carried out as
 

crop and water management packages are developed.
 

B. 	Indicators (Magnitude of Outouts). 

1. 	Four research stations (of which one, that of the Faculty of
 

Agriculture, is outside the project but whose work is coordinated
 

with that of the other three.) conducting adaptive research on
 

significant problem areas in irrigated cropping.
 

2. 	Close coordination between research and training/extension activities.
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Research findings being Ced into training/extension element, and
 

with feedback into research problem identification.
 

3. 	Three thousand farmers in project aceas trained in basic mechanical,
 

water management, and.cropping pyactices. More advanced techniques
 

being presented through training sessions-and regular one-on-one
 

extension activities.
 

C. 	Means of Verification.
 

1. 	 Project progress reports.
 

2. 	 Official reports of JVC and other Government agencies.
 

3. 	 Project evaluation, analysis and appraisal studies and-reports (AID,
 

Government, and others.)
 

D. 	AssuMptions.
 

1. Major production problems encountered during progress of project
 

amenable to solution by adaptive research.
 

2. 	Training methods acceptable to farmers are available.
 

3. 	Cooperation among concerned Jordanian agencies can be maintained.
 

4. 	Lpan-financed sprinkler equipment ready for distribution in November 1977
 

5. 	Reservoir of King Talal dam fills sufficiently to provide water for Zarqa
 

Triangle and East Ghor Canal Extension project areas by November 1977.
 

6. 	Farm land in project areas surveyed and titles given to e'ligible
 

farmers by November 1977.
 

V. 	INPUT LEVEL
 

A. 	Innut Statement.
 

1. Jordanian: Personnel (research and extension) and land, facilities, and
 

equipment for research and training activities.
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2. 	U.S.: Personnel, resident and TDY, and equipment to supplement
 
jordanian resources in research and training. Participant
 
training to upgrade Jordanian staff capabilities.
 

B. 	Indicators (Implementation Target).
 

Life of Project totals are
 

USS 	x 1,000
 
Jordanian Inputs.
 

Personnel 907.1
 

Land, facilities, equipment 198.0 

contingencies & Inflation 225.0 

TOTAL $ 1;330.1" 

U.S. Inouts. 

Personnel, U.S. (Resident, 71 mm; TDY, 14 mm) 704.0 

Personnel, host country non-prof. (35 m) 19.0 

Equipment 271.0 

Participant training (39 mm) 148.2 

Contingencies & Inflation 177.8 

TOTAL $ 1,320.0 
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C. 	Means of Verification.
 

1. 	 ission and contractor records. 

2. 	Government records.
 

3. 	Project progress and appraisal reports.
 

D. 	Assumotions.
 

I. 	US and Jordanian inputs in place at end of summer 1977.
 

2. 	Consdruction projectscompleted and .on-farm sprinkler equipment
 

provided underAID loan 018 available 'for use by October-November
 

1977.
 

E. 	Be inning of Project Status.
 

1. 	Sprinklers not now used in Jordan Valley, though they are'in limit

ed use on Ministry of Agriculture ptojects elsewhere in the Kingdom.
 

2. A few farmers have invested in drip irrigation equipment and are
 

gaining experience in its use. Results so far have been mixed,
 

though with assistance technical problems encountered could
 

likely be overcome.
 

3. 	No research has been conducted .on the efficiancy of either
 

sprinkler or drip irrigation in the Jordan Valley.
 

4. 	The Faculty of Agriculture is in the early stages of developing
 

a researdh and teaching capability in irrigation.
 

/15
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5. The Ministry of Agriculture is beginning to show an active
 

interest in research'and extension programs in sprinkler 

irrigation in the Valley and .is eager to cooperate with the 

JVC and the Faculty in these activities.
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Jordan 278-0192 Water Management Technology 06/30/77 

7. 	 3/78. 'PRAINING: Ninety percent of traning 
equipment from FY77 AID funds in place. (JVA, 

1. 	 g/77. TRAINING: Training Unit formed Min Ag) 
with Director, Deputy Director, and
 

Jordanian members of Core Staff. 8. 3/78. COMMON ELEMENT: Fourth research and train

ing site established and ready for use. (JVA.
(JVA, Min Ag) 

Min Ag) 

Training expert,

2. 	9./77. TRAINING: 

fihanced from Tech Services Grant, 9. 6/78. RESEARCH: Ninety percent of research
 

on board (AID/W, USAID, JVA) equipment from FY77 AID funds in place. (JVA,
 

Fac Ag Min-Ag)
1 

3. 	9/77. COMMON ELEMENTS: ProAg, PIO/T 


for WMT project signed (USAID, NPC, 10. 8/78. RESEARCH: Repotts of preliminary results
 

JVA, Min AG, Fac Ag) of first year's experimental research work
 
delivered to Training Unit (Fac Ag, Min Ag,

nit)Training
COMMON ELEMENTS: Sprinkler
4. 	10/77. 
 Training Unit)
 

Equipment installed on three 
research 


and training sites (JVA, Fac Ag, MinAg)ll" 	10/78. EVALUATION: Review of first year's
 

research "and training activities. (USAID, JVA,
 
Fac Ag, Min Ag, Contractor)
5. 	1/78. TRAINING: Training sessions in 


basic sprinkler skills for farmers in
 

Zarqa Triangle and East Ghor Canal 12. 11/78. TRAINING: Redesign of training progrt
 

Extension areas completed. 1400 based on first year's review and incorporation
 

potential, 500 critical (Training Unit) of first year's research results (Training Unit)
 

6. 	2/78. COMMON ELEMENTS: WMT project 13. 1/79. TRAINING: T4o supplementary training
 

contractors' staff on board for three- sessions completed on intermediate water and
 

year assignment: One training/extension, crop management skills for farmers in Zirqa 

expert, one research expert to lead Triangle and East Ghor Canal Extension areas. 

monitoring research project(s). 1400 potential, 500 critical (Training Unit) 

(Contractor, JVA, AID/W, USAID.)
~funded 
Qf 14. 4/79. TRAINING: All of FY77/and 90 percent of 

FY79 funded training equipment in place. (JVA, 

Min Ag.) 
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critical. (Training Unit) 

4/79. RESEARCH: Reports of preliminary
15. 

results of first year's monitoring 


research work prepared, copies in hands 


of Training Unit (JVA, Fac Ag, Min Ag, 


Contractor) 

16. 5/79. 
basic 

TRAINING: 
sprinkler 

-Training sessions 
skills for farmers 

in 
in 

North East Ghor and Hisban-Kafrein 

areas completed. 1600 potential, 700 

critical, (Training Unit).
 

17. 	5/79. RESEARCH: All of FY77 funded and 


90 	percent of FY79 funded research 

Fac Ag, MinAg)
equipment in place. (JVA, 


18. 	8/79. RESEARCH: Reports of second 


year's experimental research results 


prepared, copies in hands of Training 


Jnit. (Fac Ag, Min Ag, Training Unit) 


19. 	10/79. EVALUATION: Review of second 


year's research and training activities 


(AID/W, USAID, JVA, Fac Ag, Min Ag, 


Contractor) 


20. 	 1/80. TRAINING: Two more (cumulative 4) 

supplementary training sessions on in-


termediate water and crop management 


skills completed for farmers in four 


project areas. 3000 potential, 1000 


21. 	4/80. RESEARCH: Reports of results of second
 

year's monitoring research work prepared,
 

copies in hands of Training Unit. (JVA, Fac Ag,
 

Min Ag, Contractor)
 

TRAINING: Three more (Cumulative 7) sup]22. 	 1/81. 
onlementary training sessions water and crop 

management skills completed for 	farmers in 

four project areas. 3000 potential, 1000 cri

tical. (Training Unit) 

1/81. RESEARCH: Comprehensive reports of resear23. 

ch work to date, both experimental and monitor

ing, completed (Fac Ag, Min Ag, JVA, Contractor]
 

2/81. COMMON ELEMENTS: ,Completion of technical
24. 

services.
 
End of Pro'lect Status.
 

1. An effective sprinkler and other modern
 

irrigation technology established in Jordau-


Valley.
 
a. Firm knowledge basis established .through
 

applied research.
 

b. 	Farmers trained in equipment use and in
 

water and cr6p management. 3000 potential,
 

1000 critical. 
extension methods estab.ished2. 	 Training and 

and 	under continuing review and redesign for
 

further improvements in farmers' skills.
 

3. Research work continuing for improved irrig

ation technology.
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25. 2/81. EVALUATION: Final review of
 
research and training activities
 
(AID/W, USAID, JVA, Min Ag, Fac Ag)
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EC(2) - P.-0ZCT COECKLIST 

List.i elow are, first, statutory rritnria, applicble .enerally to oronJcts with FAA funds, and0,.l..pr-ject cr:*.crix applicable to individual func sources; Developrent Assistance (witn a sub
ct*ec.ry for criteria applicable only to loans),; ar& Security Supporting Assistance funds.
 

* C,..Ss P.EFER CS: IS COUNTRY C".EC',LST 0 TO DATE? IOEITjFY, HAS ST.'MOARO ITEM CHECKLIST i-: 

REVIE'WE. FOR THIS PROJECT.
 

.P!L r A FeO..CT. 

1. Ao3. Ur.-'nered; FAA Sec. 653(b) a) The Project is in the FY78 Congressional 
Presentation.

(a)Coscribe hcw Co,.rttees on A.proori?
tions of Senate and House .ave been or
 
will be notified concerning the project;
(b) isassistance withiin kOC;erat-ion,! b) Ye .. 
Year Cudgot) czuntry -or international 
orcir-i:atior. allocation ra.orted to 
Congress (or not more thdn $1milli. n , 
over that figure plus 160)?
 

2. F-A Se:. 6, 11 1. Prior to oblig3tion I Plannring carried out by USAID and GOJ 
in excess cT-1.T7C,, will there b- (a) staff and TDY .e:certs. A reasonably
enineering, financial, ard othe2r plns firm cost estimate has been made. nc.c.sory to carry out the assistance And I 
(b) a re .snn.5ly firm cstina.e of t~e
 
cost to the U.S. of the assistance?
 

III(,)(2). N"o 

lativi.actinn is required within rccipi,2nta
 

-Counry, w.,t isK.ris f:*. rcasonatVe
 
exl'ec.ation that such action will t(

cc-npl .ed in tic to parr.it orderly

acccrpl ish,-ent of purpose of the a: is., 
Varce?
 

3. PAA Sec. tf further leris further action is required. 

4. S:. 6.(b): An. S :. 1G1. 1-for N.A. 
%a.er or '.r-re 1 .i te'--iar. resourr.::
 
cons . ... 'ction,has project r t the -;.an.
d~rd: and criteria as ;er, ce:rand:. of 
the President dated Sept. 5, 1973
 
(replaces 'emcrandu.m of ray 15, 192;
 
see Fed. Register, 'ol .38, No, 17.4, P.art'
 
I1. Sep.. 10, 197.3)?
 

55. F;A Sec. 511e. Ifproject isca;ital .A. 
• 's~ s - .cI "e.g., construction), a all 

U.S. assistance for itwill exceed I
 
$imillion, ha; Missinn Oirector cerified
 
the country's capab ility effe.tively to
 
rain.ain ana utilize the project? * I•


* " I 

-- I.Jgc 

http:ct*ec.ry
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- v ber 10, 1975 311 KAqD.3 

lo~ ~AID KX~OSC 3, A; 6C 

A.. 

Fk 	 S,:c. 20., 61. IS proIC:t SusCeptibla The project is not so susceptible.
e as Part of 
lateral projact? If so 
0: ecucion recionail or multi

;oh 	 is project not• SO excutcd? Informition and conclusion' " Jordan is not a newly independent country.* h.,e,- assi tnc, will encourice . sn 

r% * nal ccve ovzent pro m,',s' If

assistance is for ncwly ind.pon4,!t 

.

.
country, is it furnLshe. t-roun- multi
ltcral'or:,.niz.ations or plans to the W. "
 
r~axi..un extent appropriate?


7. A. Sec. 601( :; (and Se . 201( ) or-e 	 r je c t o l ag rc eit e c 
,-;:,oe.? 	 - and........io.ns' . nror,.-acion aTh : 
 project will i.rove technical 
,w-eter project will encourage e.iculture.
 

eforts of t!*e country to: (a) increase . ,
the flow o, internaftional trad4; 161s
tar Private initiative and 
 ccmpe tiion; 
(z) encourage development ad use of
 
ci'oeCrativ.es, credit unions,
a o~ m 	 (d) and savings10	 assaciat~ions; discourage 
mno oiistic prac:ices; (c) improve

toc.nical efficiency of in:ustiry; 
agri
cuiture and c.:erce;free 	 and (,) strengthenrlabor unions. 

S. 	 • SO. 601_ L-) ' Information and con- Private U.S.' particiation will be soug 
Ciusion or, now project will encAur.'hI ghtU.S. private trado and investment . to implement this project.

an:J ercourage private 
U.S. participation
in foreign assistance prorram.S (including


LsC 	 of private trade chan:els and the 
services of U.S. private enterprise). 

".1) DescribeS. 	
The Project Agreement will so provide.S.tpS taen t assure tmat. to the

rzximum extcnt possible, the coun:ry is 
cin-ributin3 local currencies 
to meet
 
te cost of Contractual and o:'er

S,.rvces., and focreign c- rvencies owned

t' :nc U.S. Cre utilized to ,eet. te cost
o7 cor-tractual and other 
 services. 

10. F.4 S.ec. 61?(c'. Moes the U.S. o'"n eyccs:.icrei n currcr:y and, if so, %,h;a 
Jordan is not an excess currency cou.-try.

12nts have been made for 	 its release? 

a. 	 P ,...,:; 	 CR.4 R ," ..... 

I 	 , ;,luo, nt "s n ro -.t CriteriA N.A. 

A. 	 ASec. 23 1 an Et 	 to' ,n c1 n2(c).c tiv S,:. 1ll; Sec.y w 'l }F e tcc d.
tivcly involve the' 	poor in Cevaiopent,

'b, 	 cxtendinr _access to ccon,.-y at loal.l, Casing.!ev 	 i labor-in:ensive pro-' 
duc:ion, Spreading investment.iis 	 out fromtn s..-.11 t.o,ns and rural -areas; 

.. 
bCl.a-.d 	(h C:velop cooperatives,cSeCialiy Cy tecnnical assistar-.c, .o 
 "
 

aS-.St.rural and uroan poor to help ;
th~sel.,es tc.,'d better life, and other
wii encourage democra ic priat,4 and
Ccal governmental institutions? 


-


http:ci'oeCrativ.es


.1I
 

2 ,li4b,. ec., -- ~ hCor.c:;;,.:lisS:c.-ce 07 funds usa. 
to
 

If. ora ..!n otief.-.tso-irc is (uSCd f,,,.J- :, r1~ re n, n p-1rigraph for each fu:ic; scurce.] 

~-F01'oflU9jjit if o,rucl eop-o 
~ kjii 1 is specifically 

-a :nCrQ;SC prjcoC:-.i~y
ar ijtome or l-ral poor; lA 

U~;iso~,*~c. ext-:o1: to whii:h 
i iity e tns 1.-o t 

an ~ u:n c;~ 
ac i Pl m c hiIy Y rn tcrv ! . 

esOccl] to~h.afY ru-I4*-s and por 

Cifsoje'utcivinvpbic 

(J)rLac;^,nrjoiAr 
 iua1o 

"'t)icr iVca rznrcall 
Car c- -to'.1maois ufihr jo.0 

*  e rcat o e* Dsic,;Al n :or
 
a,-,urul3o'r,5'C r 1


or: , 
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,' (5) £107.' hy rt..ts for CO,.-dintcdPr.i ' : a:ef for t to d.,e . ,n
 
disSemato 
 in tohn,,og.'ap)ropriate f r developr countrics. 

c. F,',',
c..Iloa)*: Sec .2-3(c). is c.e
run'ry 
 V11I'i'gt"-c-Tr.ributc
 
fr.rs to the projict, and in what rm.%j
hs or will it provide assurances that -it
 
wil provide It eost 75. of tho Cos:s :f
' progrmi Pr.o.c::, or activity with 

.'
 

r s;;ct tO which the assist.nco is to
t
 
fi t'has, latter cost-sharinn
 

op," country)?
 

rC.ir~~tb
d. -,A, C 110 our ura'altvll (b,). Will grant c'apital
 
ss Is  -
a sd for project over


More than 3 )ers? if so, has jLstifi
c.ition satisfactory to 
Ccngrass been n.10a,

and efforts for other financing?
 

e. ..,;Sc:. ?7; S:c. 113.
w.h1Ct ,aSisstance -rotle-Es Extent
appropriato'to
 
erphasisoon; (1) encouraging develop,-ent

of dLocrti., ccono-mic, ,oliticil, and
social institutions; (2) self-help in
r.:etir, the country's food 
needs; (3)
 
imroving availability of trained worker- .rin U-c country; (4) proqrams

-desir..e :n eet the cotmnrv's heaflthnze..'s; (5) other important reos of "
 
eC3r.crlic, political, and social dcvelop
* nt, incl-.ing industry; re or
 
unions, co,,pertivos, and 'oluntary

A.'ncies ; tratiSl:otation
tiol; pllannirnij : % ar cormui..,.lic a'.;nillist,-ation;,
 
urb.n dlvelp:wnt, 
 and roderiizitjor, ofexisting 
, or (6) int ...ain 

into the recipient country's national
 
icanofly.
 

f. :AA 'S.c. ?Vl,'b). Descrihe extent .0o

wcI ,r..=rin, rtniz s che particular
 

,, ' , desires, and cap.citics of the
-aopie of the country; utiiizis 
the
co'.try's in e1 Iec uor 
resources 
to
 
ar-cra.. inscitutional de':elopFent; 
ar supports civic ceucazion on' training

in skils ri.;iircd fo)r effective 
 Prtici
ation In 9ov'-rri-.ent.l 
and poliical.
 

processes essential 
to self-gcvernment.
 

"I.. 



-, ~*O~ I3:11 	 10, 

n - FA sz.IM -. ad Sc 

Ly q 	 pri.2or
 

ocCoomic 9jrtIwth; CiVOf'ucziOI1 ornth-!r ins ti tulions cli rC,.tudj t~lward .5,i-ial
p'rogress? Is 	 it related to and cc.'nsii. 
tc.'t with other dVCIeOP:nt ~ti iS 
an will itContribjte to reali:The 
lon~g-range objectives? And does proj~c, 
paper provide 	information and cor::lusion ..

* 	 on an activity's eczomic and tech,ic.1
 
soundness?.
 

h. FAA Sec. MI01(6): S cc. 211(~() (s
;nfCr tioni an~d co;nciU3*cn on poisfo"T3
effects 	of the assist~nce on US. econc,_iy,
aith S~ccidl reference to arc-xs if sub-A 
stantial labor surpius,'and 'extert ao 
%',ich U.S. cc~r~dizics and assis:ance 

*c~ki 	 .. ~*arc furnished ina ranncr consistent with 

iincluding orivt -crdin thinU.S.blne
 

a.FAA Sec. 20i(,) 201(d). -tnfnr

"raiondltd Co1Ccus*.:*; an (i) capacityV of
tie Countryl to repiy " 'C-ldnii ~l1u3rg
r~ason~blcness of ray.-ant :pCosp:ts, 

(ur.er lawnof =_.:ry and U.S.) of 
ler.oin and reienc"ing terms of -the loan. 

C. FAASc. ~ loa~)i.n is no,
* 	(..43 tMe pursuint to a -iltrilateral plan, 

on tre am.)unt or t 'C loan exceeds
* 	 SCOGZ3rns c~ulltri su.1mit ted to! ANI
 

an apnicatio., fer s;;:*- -vnrds taovt-.Cr
 
wih a surtl.ce to ir~licate thdt funds

will be used in an econorically and
technically sound ma~cr?
 

d. F-',A 	 .. Z;IV- 03!sroject palper 

in o dccc ;; t tt'e courntrvy : hi iran anid 
ra teri Ior~;ou rc requi ri-rtn ts an'd 

of t~ne pro,;*.:t and overall econcmic 
develop,-.ent 

http:surtl.ce
http:taovt-.Cr


.*... e.. I ... 

.4 
e. FAA S..1 Q01 ey -.:rN 

,'(1).
a3fn.n*ich 

To
i, ,unt )c ec,i dir ,;:tly 

to ^rivatc en.terrisc, is 5oi,.,n to 
Inte-m,..,atc credit i'nsit'.'.ions or 
other '.rrowers for use by priyvate
ntarpri~-, isbeinr used to financ,iritor' from private scurcezs, or is 

ot!.4r.iisJ being used to finanr.ce 
m-.nts fr . privta sources? 

pro,:ura-' 

f. FAA Sfc FC.-)"(I) If . S.." Is
for .i1, Ycu:veenterprise which %illomt,! 4-1 0C U.S. wit U.S. entor:',-ise,
is tu-r.o all Agrccr,en. ,y the recipi,,nt'
co'nr,' to vv'vent pxpjrf. to the~ U.!. or 

r.... O of the enterprise's amn.:dl 
production during the life otthe 1c:,.7 

3. rroie
-J 

: C itori.i SzolIv finr:'- n."'T- (:ance -ecurit. 

S, -c',. 53o t wwill this issistixze 
suaoility? 

4. di 'i 1 Crite ria f 'rilian e for 
-rccr.S 

,';ote: ll.nce for Progress prcjec;sshculd a~dd tho following two it tc a 
project checklist.] 

a. F-A,,':c!51(p)(l).-- -"" '- 4v_" .
a.,'~s::~e, ,e i '$ 

'(l. C",___..-0... ..
,T{principles 

r tihe A:t of Uootd .an.j Iie Charter ofP..nLi da! Esc; and to wnat. e.nt %illthc .ct*.vitv con.'ibute to ,*,c ecnncric 
or :61if.ic'l intcgration of LatinAk.er ica ? 

i 

b. FAA S . , .. , • . For
*03~snn there oeTn" e.. to aCc..intn.1J""-

Meeffrt . by recio;ent saLion to
rcpatri,;te capital invested in othercount:'io by their o'n citizens? Is 

I 

loan can(istent with the findings andreco.- cion,, of tho in:er-*rerican 
Co:rittc; fcr the Alliance for Proar2ss
knew "C-!CIcS," tie ,erranent Executive . 
Co.mit .. of th2 OS) in its annual 
revieA of national developnent activities? 

O L', rPa2 6 ofC! 

This 
I. 

pro~ect will ipact favorably ont 
Jordan's economic and political stability
and 'ill Lprove the well-being of 
irrigated farm people. 

N.A.
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(7> 
'4; 	 6C. - S" ;P0 I : .:..:Sr 

.is:c: .lcw r. stotj:ry itc.s whlch r,,rr.2,y will b' covered routlyv in thos provisi ns of an
a•s s,.no l~ng -i.. . .. r cvee",rl. in the agreement by exclusion (as
wre Cartza~in -s.s of fur.; are pri:a, ,;: oLer uses not).. 

7-.ese tt-- ; .arrar.ed u.der te .... a h'.dirgs of (A) Prccureament, (3) Construction, and
 
(C, cc~er qestr-zczicns.
 

',-' .;AS.ic. 602. Are.4bbs ins.," ,ipe to 	 of*6 cods- there arrt',n-ent.;t IProcurement,accordance and serviceS 771ll b 9in 	 with established XID regulations 
u4..iz y i*.n.he furnishinn al" a ooadoand 
servic.es fnnc'd ?
 

2. .. , Sc:. .c0.(1). WiV~ all C. d"-y ".O 	 - . T'ar-ced be frcm :he 1J.S. Yes. 
a.;s- otne,,iSe 4et.rmrcd by t.,?re.sidar or under deiegat.ion from-, h~m? 

3 . 6 (e,.. F th2 ccoperating 
coun:ry Iscririn'..s !;irst U.S. Yes.
 
marine insurance c.;dnieS, will acr,-N"


nt, ro.'.ir,

plazed In the U.S.. 31 co.=.-.dil.ies
 
finance:?
 

-.. . tha't =rir~e insvranca L-! 

4,. ;"_ Sec._3__.' If offshore ;rncure- There will be no such Dr6curemen. 

.OF ricul turl cc,.d ii or 
6C
.Ju:t is to finance, 

,revision a; irst such pr:cure.7-en:
 
d i.rm price of such cXcdi y is
etic 


'less than ;arity?
 

See. 	iF ^WeS. :-,.: . . ill U.S. C.:vernr .71e~c ss" re~-st~i b ut l~ z~iCon sideration ;'- ! be ai ven to the use of 
ve,'er racicab in lieu Of the excess property w.1hen practical. 

prmcura.e.n o he., it ens? 

6. 	 !:.':. See . 'ill ,'.: • (a) C ,am;, "..c e :. 

2-.q, 1r-: .t t a t Ieeast 1 - ce tuw.
 ~~~cr :re " 'oss tsnnal 0o? co..--,o .i;s Y s
 

.(c:.-.:u e. seaa y for dry buli% A 1 Yes.t~e
 
carriers, dry caro iiners, an tanker:)financed sha il te :rans~or'=e.. on ;riaely
 

U.S.-,i-, cc-r.rcial vessels to tI6
 
nxtan: z at such vessels are available
 
at fair ard re-,scrable rates.
 

7. : Sac :21. 	 zfsOChniC.lsistance
 
S ln.." d, S'1al s Ce e fur- Y
 

•sh!a to the fullest e4tent pr.ical.", Yes.zs:S..:ds and prof-$;;4ndl and::
-tt.r
 
*,crvic ,r ,t . r'riseSr or. .1
 
c^ F-acI,es i the flcil.,ities 0o-Fe'.4*:ra l a se n zi.es -wil l '.a u zil i zed, 

http:servic.es


"• 


I0, 	 1976 3:11 

Al"
 

are .tr./ ;drticularly suitable, not
 
cz;etii:e witn private ent"rprie,
ard ,.-ade 'ailable without undue inter
ferar.ce w-i:h domestic prCorams?
 

C3tr..tic.r.' l Air Trn-,ot. Fair 

If air transportation of persons o," 
prrpcry is firanced or. qrat .sis, wi'l 
provision b-., r.ja that U.S..fi!,. carriers 
will be u'.ilized to the ez'ent suChservice isavailable?
 

"6. Cons truct ion.I 

1. 	 .TA Si'c. 5O(dW. If a capital (e.g., 
ccnstructicn; praject, are er.ginee-in,
and professional Scrvices of U.S. firr,
and their affiliate's to be use~d to the 

r,.xiru., extent c:nsistent with the
national interest?
 

2. FAA See. 511(c). Ifcontracts for 
construction are to te firancejd, will 
th b',, let on a ccrpetitiv basis to 
maximum e.tent ;rac.icable? 

. 3. FA Sec. Iffor cons.ruction 

of prod-.c:ive enterprise, will ag;rcmite 
value of assistance to te furn'sOed b;. 
the U.S. not exceed SICO million? 

C. 	C,.*-.er R2st.'ic'ione 

* 	 ASec. Z!'1cd). if d.oVlo;;%nt 'oan,. 
is intcrest rate at least 2.- per a-nu 
d..duri n .;ra.:: period an at least 3. p r 
ar.nLnm tcreaftcr? 

2. 	 "F;.' Sec. 3'1(d). If *.urd is esta.is,:d 
so.|,iy 6y U.S. contributions and zdmimis-, 
t cred by ,4n international or.an!:azio:., 
does Comptroller General have audi.
 
ricnts? 

F3.,A .0... . ,n). O0 arrano-ts' or assisting t.e 
foreign ,%id ;rojects or act',.ties of,
Co"-!,;is.-5ioc countries, contrary tc 
the 	 best interess of the U.S.? 

.....c... is fiFinnancingg 
: 	: i .' uased , w i t no j t wf r, firo;rt . 

of" ~ c vehicle .. %.nu.,i¢c.uredOutside'the 	U.S. or guaranty of such trr:'soc';ion? 

"r A.1EX' F, Page 8 of 9 

AIOHA','lS Og 3 A=. £C ' 

" 

Yes. 

I .A. 
"
 

N.A.
 

MA. 

N.A. 

N.A. 

Yes. 

is nomt ner-itted to be used 
for such purposes. 

http:C,.*-.er
http:ferar.ce
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-

*.5.Vill arrangements preclude use of 

financing,: 

a. F,; Src. 114. to pay for porrmarca 
of abortizns or to motiyate or coerce 
persons to practice atortions? 

b. F, A Sec. 620(n). to comper..te 
c-ners tot exproprTated nationatize
property? 

c. FAA Sec. 660. to finance police 
, :rainR7T or oter law enforcc..an.t 
~ asistance, except for narcotics~prcsrzrms? 

Yes. 

Yes. 

Yes. 

d. Ft. Sec. 662. for CIA activi~ies? i 

. Ap . Se. 103. to p pensions, .Yes. 
.for tary personr.el? 

f. Aoo. Sec. 106. to pay U.S. assess. 
rents 

a. Ao.. Soc. 107. to carry' qut provi. 
sions oi FAA Sec.ions 209(d) and 251(h)? 
(zrans.er to multilateral organizatioA 
for lending). 

h. Api. Src. '.01. to be used for•ubl-icityor propaanda purposes 

Yes. 

Yes. 

Yes. 

Yes: 

w* :h*n U. n..a hrId yCnge 

*1 

-AS 

iiI 
Th 


