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PROJECT PAPER

WATER MANAGEMENT TECHNOLOGY

I. PROJECT SUMMARY 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 DOCUMENT
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D. Project Description

The éroposed project is aimed at carrying out applied
research and farmer training activitie§ to establish an
effective irrigation technology on approximately 3000
small farms in the Jordan Valley. The project is in
direct support of irrigation construction wund 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 $27l 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

tachnique to Jordan Valley irrigated agriculture.
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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 orricials of the concerned agencies of the project's
objectives and required resources, the Mission is convinc-

e

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

lp
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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. ZIssues
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 two contracts

-



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;‘coordinétion among the coﬂtractsr
and éOJ 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 tlequantity 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. i{
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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 September 1 to assist in the

training materials and
preparation of/training sessions. The expert should be

given Ez;least one month's professional preparation time

in the U.S. prior to his arrival. I F407uf*‘

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 réquested 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

T
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sessions and would assist in the initial rounds

of training sessions for farmers.

The Mission has transmitted this request to \@)6

AID/W for contracting actions. :5

The Mission is proposing that procurement of
project commodities be done by. the JVA in consult- .
ation with the Mission's project manager and the

contractor's staff.

The Mission will request waivers. to permit
local procurement of project commodities to the
extent they are locally available. Other

commodities will be obtained from U.S. suppliers.



II. PROJECT BACKGROUND AND DESCRIPTION

A, Backeground

The East Jordan Valley, extends from the Yarmouk River to the Dead
Sea and contains approximately 4?9,000 dunums'i/of arable land capable
of sugporcing a program of sustained irrigated agriculture. While
360,000 dunums of this area are amenable to irrigation Sy 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“p;ojects, designed to utilize
sprinkler systems, under construction in the Jorda; Valley encompassing
an area of 93,100 dunums including abou; 29,000 dunums (10,000 from the‘
East Ghbr Canal and 19,000 from the base flow of side wadish§n the prdj-
ect éreas) currently irrigated by surface methods. These projects are:
(1) The East Ghor Canal Extension (Loan 278-H-009), 35,000 dunums; (2)
The Zarqa Triaﬁgle Project (Loan 278-T-Oll), 15,000 dunums; (3) The North
East Ghor Irrigatioh Project (International Development Associ;tion),
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, Aanex B,

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

This project will provide permanent irrigation water for a total of
) H .

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

1/ One dunum equal % acre. Ten dunums equal 1 hectare.



-2 -

be 2'48 million cu.m reservoir behind the King Talal Dam due for complet~

ion in 1977. The project consists of:

i.

ii.

iii.

iv,

V.

Extension of the existing East Ghor Canal for a distance

of 18 Kms;

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;

Four pumping stations on the extended portion of the East
pressure

Ghor Canal to attain the read needed to operate

the sprinklers;

A pressure pipe network to deliver water to the farms.

A network of maintenance and farm roads.

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

in Dec. 1977,

The cost estimate of the project is-$12,.6 million.

b. Zarga Triangle Irrigation Proiact (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,



ii.

iii.

iv.

-3 -

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);

A network of pressure pipes to deliver water to the farms

for sprinikler operation;

A network of operation, maintenance and farm roads.

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

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

|
¢. North East Ghor Irrigation 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

Jurum.and the reservoir of the existing Ziglab dam. The project consist2

of:

iil

iii.

Two diversion weirs and siltation reservoirs on Wadi Arab

and Wadi Jurum;

Three main carrier pipes each taking off at the diversion
of each wadi to carry water to a main north-south distribut-

ary pipe;

A pressure pipe network to deliver water to the farms for

sprinkler operation;



-4-
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

Deceﬁber 1978. The project cost estimate is $14.5 million.

d. Hisban-Kafrein Irrization Project (KEFW)

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:

1. 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 Notice to Proceed has been issued to the contractor with work commencing
on September 1, 1976. The Project is expected to be completad in February

1978. The cost estimate for the project is now $6 million.

€. Sprinkler Irrigacion Equipment (AID Loan 278-K-018)

The project provides for the procurement of portable on-farm irrigation é{’

equipment for 93,100 dunums of land. The materials to be pProcured include
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portable pipes, filters, pressure gagesy couplers, valves, fittings and
sprinkler heads to be distributed to farmers in the project areas described
above. The Jorden Valley' Authority (JVA) will store, manage and

distribute the equipment to farmers

— —— . — - o

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 tralning program. Five Bfficers (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.

——— . § 0o e v—— —

———y e e w—————— et ¢+ o om s e m ¢ e com—— =

However the JVA judges that the above mentioned supporting programs will be
inadequate to ensure orderly and efficient start-up oE the sprlnkler ;ystem.
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 accelera;e the utilization of equipment and establish 'a high

level of productivity for the project areas.

|2
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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 developmént 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 résearch 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 in&estments ir this projec£ aée designed for the
immediate needs of establishing sprinkler irrigation technology on 9,300
of the valley, but these facilities can be developad further as a research

and training base for continuad improvement of water management technology.

The JVA will be the implementin-agency for the Project. However, at the
. ,ﬂ’
oparational level responsibilities for research will be dalegated

to the Ministry of Agriculture (MianAz) and Facalety of Agriculture (Fac-ig) through
agreements between thsse two agencies and the JVA. Training will ve the responsiv-

ility of the JVA in ccoperation with the Mlnlatry and Facu.ty
Research will be carriad out ar the Univarsity's fara in the Valley, at T¥

»
stations there owned by the Ministry of dgriculsure 2nd cn nrivate farms. Another
needs require.
station may be established in the Soutq as project/(see Map, Annex B). The

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

BEST AVAILABLE DOCUMENT



-7 -

Training sessions for farmers willlpe 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 ba 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 ceantral system management. This

activity will monitor water delivery practices to a sample of farms,
identify delivery problems, and feed inform.tion back ‘into JVC for
solution.

2. The evalu#ion of farm water use efficiencieé, on-farm management
practices and production results. This activity will monitor sprinkler
irrigation practices,f?roblems, crop water requirements, and cropping,
results on a sample/é;rms 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

1
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the design of upplied research projects and extensiin 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 pattarns

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 aconomics of investment in sprinklers
and their use. JVarecognizes 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

1§

of selected crops for about ons-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. ?roblems encountered
will be subjected to intensive study in order to expedite their resolution

in developing practical farming recommendations. The program will be iimited
to the major crops and the soil/climate of the sprinkler system in order

to maximize immediate utilicy.

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 elementary water and crop management practices to farmers.

Four Training Teams, dealing with 72 farmers per
session, can provide this first round of instruction to approximately 1400
farmers in two month's Fimeﬁ. This will satisfy the needs for the East Ghor
Canal Extension and Zarqa Triangle projects due for completion in 1977.
Approximately the same schedul; holds for the Hisban-Kafrein and North East

) 2/
Ghor projects scheduled to be completed in 1978.

2/ See Annex B, Appendix 1 for Water Management Technology
Sprinkler Irrigation (Jordan) Training Program. ’ GT
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The Training Teams will be backstopped by a Core Starr whose role 1s

to prepare tréining packages for presentation to farmgrs;‘Soth by

the Traini;g 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 will analyze the effeciiveness o? the training orogram as
an instfument in the -adoption process. USAID will fund a

training expert. for up to 35 months'' work with the Core Staff.

0C
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The core étaff/training team approach is regarded as providing good technical
assistance to farmers, on a one-time, 'Set program" basis, as well as for a
sustained effo;t 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 introduced,As a supplement to the work of the Core Staff and Trainiﬂg
Teams the Training Unit will assume operational responsi@ility 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(i)ﬁil 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 trougle shooting
farmers' problems in using the equipment.

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

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 proéram gets underwazli\
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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 §)
related personnel during the spring or early summer./ Once the project

is formally underway, this course and further technician training

écfivities 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, focusﬂqg 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 techniqges 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 o
Teams and technicians in the supplementary technical assistance portionu

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

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

e
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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 JV4 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 %ull appreciation of the structural limit-
atlons 6f 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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III, PROJECT ANALISIS

| GE——
i

The analytical foéndacion for the choice of sprinkler equipﬁent has

been reported in the documentation of thg Sprinkler Irfigation

Equipment Loan (AID Loan 278-K-018) and ;he East Ghor Canal Extension
(AID Loan 278-H-009).. The following anatlysis relates to the supporting
program of adaptive research and farmer fraining on sprinkler irriéation
practices. The analytical questions refar to the alternatives for thg

establishement of full operational performance of the installed équipment.

A, ‘Technical Analvsis

1. General
Sprinkler equipment, to be purchaéed under Loan 018, is pro;ected
to arrive and be ready for distribﬁtion to farmers in late 1977. This
is well into the irrigating season, but most of the land to which spfinklers

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

won't begin until early 1978.

Prior to that time, research
activities, to which this project will contribute, but which can commence
prior to its inception, must get underway. Farmer training in the use of

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. A&n early

X



decision of the group was to accept the Treining Team concept as a basis

for reacﬁing farmers.

Further planning for both research and training will be done by
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. Aopplied 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
Extension project (See Map, Annex B); at the Ministry's Research Station
at Deir Alla, in the Zarqa Triangle project area; at the Ministry's
Sub Station at Wadi Yabis, near the North East Ghor project area; and
possibly at 2 site to be acquired by the GOJ in the Hisban-Kafrein project
area. One or two additiomal sites, possibly on land rented for the purpose,

may be acquired as the needs of the project dictate.

A prelimipary list of applied'r_iearch projects has been developed
and is presented below. These will be amended, dropped, or supplemented

as the needs of the project dictate.

a, Irrigation and Water Management Aspects.

1) Evaluation of Project water delivery and managemeat practices when

starting Sprinkler Irrigation in Jordan Valley.

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

practices on selected farms, identify delivery. problems, and cooperate

AS



2)

3)

4)

5)

with JVC directly to find solutiops to problems should they be found

during the early years of Sprinkjer Irrigation in Jordan Valley.

Evaluation of Farm Water Use Tsicicncies, management practices, and

production results on selected farms using Sprinkling Irrigation.

Duration: 3 years .... 7This study will monitor sprinkler irrigation

practices, problams, crop water requirements, and cropping results on
gelected farms in Jordan Valley guring the sprinkler irrigation develop-

ment years.

Management and hater requirements, and water use efflclency, Lut

sprinkling selected crops.in Jorecan Valley.

Duration: 3 years .... TIhis investigation will evaluate water-input
practices requirements and water-use efficiencies under Sprinkler

Irrigation on selected crops in Jordan Valley.,

A study of Irrigation Methods and Practices that ootimize water use

from the pressurized Water System in Jordan Valley.

Duration: 3 years .... This study will evaluate alternate methods of

frrigation that optimize water use from pressurized water supplies ...
especially sprinkling and Drip irrigation ... to guide soundest Zfuture

water supply use in Jordan Valiey.

Evaluation of Methods and Practices for applying irrigation water in

Plastic Tunnels and Greenhouses, and under plastic nulches.

Duration: 3 year§ vees This study will establish basic irrigation

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

1%



17 -

alternate irrigation methods under plascic-modifiad environments 2as

are rapidly developing in Jordan Valley.

Frost Control with Sprimkler Irrigation.in Jordan Valley.

Duration: 3 years .... This tudy will develop the necessary practices

for preventing frost damage on bananas and selected vegetavle crops in

Socio-Economic change in Jordan Valley during transformation to

~

sprinkler irrigation use an& extended irrigation development.

Duration: 3 years .... This study will monitor the social and economic'

trans formations that are expected to occur as & result of irrigation,

and irrigation technology advancement, in Jordan Valley as sprinkler

b. Frost Control Aspects
Jordan Valley with sprinkling.
C. Socio-Economic‘Aspects
irrigation is adopted.
d, Disease Control Aspects

Disease and Quality management practices for successfully irrigating

selected crops in Jordan Valley with the sprinkling method.

Duration: 3 years .... This investigation will idantify disease hazards

under sprinkler irrigation in Jordan Valley and develop practices for
gatisfactory handling disease problems sses jncluding introduction and
testing or resistant varieties. Specific studies on disease and quality

management are listed in Annex B, Appendix 2.

2y



Insect Management Aspects.

£.

Tnsect Epidemiolegy and Control practices under Sprinkler Irrigation

in Jordan Valley.

Duration: 3 years .... Ihese studies will identify insect problems

and develop suitable control measures for producing important crops

in Jordan Valley with Sprinkler Irrigation.

Fertilizer and Salt ﬁanagement Aspects.

Optimizing commercial fertilizer use on selected crops, and Salt

Balance management under sprinkler irrigation in Jordan Valley.

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

use under sprinkler irrigation and to monitor and control nutrient and
<4
salt movement with controlled sprinkler irrigation practices ceee in

Jordan Valley.

Weed Management Aspects,

Weed hazard identification and weed control under Sprinkler Irrigation

in Jordan Valley.

Duration: 3 yeafs v..s This investigation will desecribe the weed

hazards uader sprinkler irrigation and develop the needed control
measures to manage the important weed problems within the J.V. project
area.

Varietal Selection and Management

Duration: 3 yeers .... This program will-expand the ongoing progran of

varietal selection for major crops in the Valley and their performence
under alternative managemeni regimes. Fmphasis will be on the selection

of those varieties best adapted to sprinklers and other modern irrigatior

methods. ;)<%;
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Estimated staff and equipment requirements for this . research
program are shown in Tables 1 and 2. Under even the post 5ptimistic
circumstances US‘equipment ord;red for this project will not be
available on-site before six to nine months after fuﬁds become
available. Waiver will be sought from AID/W for local procurement,

if possible,.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
Ministry has patched together, from various sources, sufficient
equipment to start sprinkling crops on its Deir Alla Station in
early April. The Faculty is working Vitb-a private farmer in the
Valley to set up a sprinkler and a drip irrigation installation in

his citrus orchard. They are giving him technical assistance in

return for using his orchard in experimental work,


http:possib.le,.of
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Table 1.
Professional and Sub-Professional Researchers,
* and Vehicles, Needed
At each Professional Staffing Location®
(by Project NO)
Full Time Equivalents (FLm!g)##
Project No. Professional Researchers Graduate Research Assts¥¥¥ Vehicle
or Experimental Aidas __Equivalents

1 0.5 0.5 0.5

2 0.5 0.5 0.5

3 0.5 0.5 0.5

& 1.0 0.5 0.5

5 0.5 55 0.5
6 045 0.5 0.25
7 0.5 0.5 0.25

8 1.0 0,45 | 0.5

9 0,5 0.3 0.5

10 1.0 1.0 0.5

11 045 0.5 0.5

12 0.5 1.0 0.5

% Assuming availability of Professional Staff back-up for collaboration throughcut
each study.

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

Aide is 1 F.T.E.

#% Salaries of Professional Researchers are estimated at JD 300 per month end thosa
of Graduate Assistants and Experimental Aids at JD 150 per month.
40
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* 7To be supplied through Loan 018.

Table 2.
Supplementing Equipment and Materials
Tdentified Equipment Needs and Estimate of Costs
(Each Professionally Staffed Location)’

. Unit TOTAL
Item Cost, COSsT,
No. Item No. Uss Uss

1. Microscopes (0oil immersion) 2 1500 30C0O
2. ~Binoculars (Steriozoom Research) 4 900 3600
3. Incubators 2 750 1500
4. Drying Ovens 3 750 2250
5. Spectrophotometers 3 2700 8100
6. Flame photometers 1 2000 2000
7. Hygrothermographs 5] 500 3000
8. 24-point remote~sensing
potentiometer recorders 2 4000 8003
9. Research plots sprinkler systems 3 15000 45000*
10. Research plot drip irrigation systems 2 11000 22000
11. Fertilizer injectors 3 1000 3000
12. Insecticide-fungicide .njectors 6 1000 6000
13. Water meters (totalizing) 6 600 3600
14. Soil Moisture measuring and sensing
equipment Miscel. - 8000
15. Crushers, blenders, stirrers, sieves 2 sets 750 1500
16. Shakers 2 . 750 15C0
17. Glass ware Asst'd ' 5000
18. Chemicals Asst'd 50C0
19. General laboratory operation supplies Asst'd 3000
20. Standardize evaporation pan assembly 3 2000 6000
21. Psychrometers 3 100 300
22. Max-Min thermometers, anemometers,etc. Asst'd 10C0
23. Dusters - Sprayers 3 750 2250
24. Vehicles 5 10000 50C390
Total $1946C0
Less cost of research plot sprinkler system 45000
$1496CO
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3. ZIraining

The training program is aimed at providing farmers with basic
mechanical, water management, and crop management skills in the‘use of
sprinkler irrigationm. Farmefs' greatest need for technical assistance
wiil be at the outset, when sprinklers aée 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

e ffective means of imparting these skills during that critical period.

As local applied research ana expsr.ence and results of research
and experience elsewhere provide a body of relevant knowledge, the
Tréining Unit will prepare extension materials and short courses for

continued upgrading of farmers' capabilities.

Estimated persomnel and equipmel.. ..--—- for the training program
are shown in Tables 3 and 4, The four-week, intensive course in yater
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,

b2



-23 -

Table 3. Personnel Requirements for Training Unit Under Water Menagement
Technology Project.

Minimum Annuel TOTAL
Number Educational Selary a/ COST
Position Required Requirements (3.D.) (3.D.)
Director 1 MSe 3000 3,000
Depaty Director 1 BSc 2400 2, 400
Drivers L - 1080 4,320
Core Staf?
Extension Specialist L Bsc 2160 8,60
U.S. Expert 1 MSe - -
Traininz Tsams
Teem Leaders L BSc 2160 8,60
Trainers 12 Secondary 8Lo 10,080
Technical
Supvlementery Technical
Assistance
Extension Agents 28 BSc k40 10, 080 b/
Total Personnel Costs 47,160 ¢/

($ 141,480 @ JD1.000 = $3.00)

g/ Includes technicel end other non-basic salary allowances

p/ Required only during first three months of project, projected to be Novemder,
1977 through Jaruary, 1978.

¢/ After tne first yeer Extension workers under "Supplementary Technical Assis "
will nct be directly involved with the Training Unit. Anrual personnel coOS

will fall to JD 37,080 ($111,240).

erce
=
3
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Table 4. Equipment items for training element of Water Management
Technology Project.

Number Unit Total

Item Required Cost (3) Cost ($)
Movie camera, 16 mm sound 1 2,100 2,100
Movie camera, 8 mm sound 1 300 300
Still camera, 35 mm 2 180 360
Sound projector, 16 mm L 1,000 4,000
Sound projector, 8 mm 2 475 950
Slide projector, 35 mm b 230 920
Overhead projector 2 270 540
Projection screens b 90 360
Loud speakasrs, portable 8 100 800
Sound system for asuditorium 1 1,600 1,600
Tape recorders, portable L. 110 440
Generator, 3 XV4, portable 2 600 1,200
Lighting sets, portable 2 300 600
Electronic calculators, portable b 60 2ko
Farm tool sets L 250 1,000
Mechnanic's tool sets L 250 1,000
Black boards, portable b 50 200
Vehicles
(a) Bus, , 1 1 30, 000 30, 000
(b) Station Wagon 5 "6,000 30, 000
Miscellaneous equivment 5,000

TOTAL 81,610

The working staff of the training unit will be drawn primarily from the
Ministry of Agriculture's Extension Division. Exéeptions are the Director, %o
be an official of the Jorden Valley Authority, and a U.S. expert to work as a

member of the Core Staff.

3!
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L. Alternatives

a. To-research program

fhu gdaptive research program is designed to establish the optlmum
operational practices for the project sreas. Alternatives to the planned
researéh program would be

1) Straight use of foreign handbooks, to the extent that this information
could be dissemingted, with trial and error followéd 5y farmers for establishing
better practices;

2) Reliance on the university research stations to develop a local handbook
using professional judgement regarding foreign practices, lopal conditions and
local- experiments; or

3) Supervised farmer trialsof various practices.

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 end error refinement of
technology.

2) fhe location of research stations in the project areas will accelerate
the local adaption process as well és provide replication benefits for certain

research programs.

35
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3) The use of research stations rather then farmers fields minimizes fermers'
rigk, allows greater flexibility in experimental design and has been found to

produce results more rapidly.

We must rely on intuitive judgement in quantificetion of these benefits. It
ig estimated that conventional Californtea irrigatién practices would produce
at least 60% of optimum crop production in the Jordan Valley with local variation
on the order of + 20%, A farmer trial end error improvement process carnot be
expected to raise production more than 5% per year. The university station might
quickly raise the apvropriasteness of irrigation practice to optimum, perhagps
at 10% per year, but would not eliminate the + 20% variation due to location
in the valley. The reliance on farmers' fiéids for local experiménts reduires
a compromise between the rate of proauction increase of 10% typical as a result
of ;ystematic adaptive trisls and the 5% rate of improvement achieved by progres-
sive farmers through trial and error. The economic analysi; below illustrates

the economic soundness of the adaptive reseerch programs.

b. To training vrogram

The farmer training vrogram is designed to transmit to Zarmers the operaticnal
practices of good sprinkler irrigation as recommended by the research program.

Alternetives to the Core Stéff/Training Tean approach are two:

1) No training snd reliance on the demonstrative effect of the adaptive
reseerch program as supplemented by available extension services.
2) A "programmed learning" approach, involving the use of teaching machires

end "canned" teaching programs.

2
J%
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The Core Staff/Training Team approaca wis selected as providing tihe pest

reans of practical, hands-on training for large nutbers of farmers within a

relatively short pericd of time. Specific considerations in tha

cnolce ware

a) The time and coordination required Iir tae prereration of canned material

for a programmed leaerning appioac farmer training.

b =3
b) '™he selected approach makes mecinmum .se 0f aveilable persoansl in the

design and execution of training sessicns snd in the predaration oi

training materials.

¢) The selected approach has superior institution-tuilding potentiel in

that it (i) builds competence and self-contidence In thre technicizans

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

technicians in e setting which forces competence to be displeyed, end
g T

(1i1) encourage inter-agency cooperation in aa gndeavor of zreet nmutual

concern.

5. Environmentzl Assessment

Pne Initial Fnvirormental Examination is presented in fnnex C. 3ased on

that examination the Mission is recommending a negative determination, te nade

with respect to this project.

This project and related activities will develop modern azriculviurs enter-

prises in areas now abandoned or under utilized for agriculture.

sport game or wildlife populations of significance in the area.

water to be utilized for irrigation is now lost threough unrcagulas

Tne preseat stream flow does not suppoct fisa or wildlife TO any

BEST AVAILABLE DOCUMENT
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reduced flow rates after project implemsntation are deemed adeauate for

sustanence of the stream enviroas.

The most serious detramental'?ffects could be either localized water
ponding or salinization resulting frcm poor operating technique by the Tfarmers.
Neitner of these effects would be a permatent degradation and éisplay readily

apparent evidence at 2a early stage.

Tais project will minimize such effects by education of farmers. The
JVA through its %ater regﬁlation end system moaitoring will also gonitor
farmar oderations to deteet any mismanagemert at an early stasei The JVA
has the authority and the capadility to take corrective ggtion on behalf of
or in cooperation with the farmer. The JVA ic arranging/ s:;hnical assistanca
oa solutions to present and potential dralnsge problems in the Valley. Adquate
drainage can &lleviate soll salinity with periodic over-irrigations. There will

also be extension officers of the Ministry who will assist in the upgr ading of

the farmers commend of ‘the technology and thereby minimize cecurranc of such

= ST AVAILABLE DOCUMEN'E

A possible cumilative effect is the increase in plant insect and disesse
p*oblems from extensive use of sprinkler irrigation and/or cultivetion of the
proposed Crops. The JVA and tihe University are now astabllsb ng research prograrns
to mon;tor such phenomena and explore the potentials and a;tgrnatives corfective
actions. While these effects may be more subtle in develogmaatb and moderataly
intractable in correction, there is no evidence to suggest the possitilisy ol a
perqanent degradation. The results of research on irrigation practices Tc minim
the detremental cumulative effects may restrict the farmers choice of crogs and
farming methods, but there is no evidence that such prazticss would ve a crucial

2%

constraint on the viability of the area.
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The Eavironmental Examina“ion leads to the conclusion tlat imdlemerntation
of the project is conslistent with good practice in eavironmentgl managsenens
There apjearss to be nc conditions warrenting further investiration throdgh an

Tnvironwental Assessment or Eavironmental Impact Statement.

5. Tschnical Soundness

This project is ia direct support of capital projects curcently undsrway
in the Jordan Valley, and particularly of the_Sprinkler Ecuipmant Procurerent
project (Loan number 278-0195). US assistance in this technical assistance

ctivity has been requested by the Government of Jordean.

During the course of plaaning sessions with technicians of the Jordan
Valley Authority, the Faculty of Agriculturs and the Ministry of Agriculture
end in review sessions with high officials of these agencies, the Mission ras
bYeeoms coavinced of the seriousness with which the Government views the srotlex

this project is desigred to address and of the seriousness of the agsncias

comltments to the vrojects activities.

in the Mission's view, plauning thus far for the project's sz2cution Zas

resulted in the technical issues being sufficiently wall-defined to permit izs
implemeatation on an orderly schedule. Technical planning snd the essimaiion

o cozts to the U.S. Goverament are adequate to meet the requiremants ol Sacticn

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

BEST AVAILABLE DOCUMENT :
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A benefit-cost anelysis of the project as a wnole is presented In

pert D, below. The JVA estimates that the introduction ot sprinkler irrigation
and improved technology

to arens now irrigated will increase net cash income con 30 dunum owner-

operated :2ms from JD4Y4T7 annually to JD 1767 within five years (Se2 Teble T).

T

The Denefit-cost enelysis is based upon the argument net these increseses may
toke up to 20 years to realize without the sprinkler-speciilc rr.oogreh and
raining orogram that this project proposes and ten years with the project.These

urations are purposely conservative for the benefit-cost analysis.
2 rasulting cash flow end net present value (NEV)arestcwn in Tzble 8 of

€3 ct

(]

part D. At a 12 perceat discount rate NEV is estimated to be JD 2.2 million.

2, Host Government Budgets

Research and extension personnel account for the bulk cf nost govari-
ment project costs. These will oe provided from the budgets of the Fecully

of Agriculture and Ministry of Agriculture.

The Mission is concerned with Jordanian capecity to sustain a research
and sxtension effort beyond the life of this project. Teble 5 shcws the Ministzry's
budget ellocations.in recent years to research and extension,in ebsolute emounts
snd as a percent of the totel. Tt also shows the Faculty of Agriculture's astimat=zd

expenditures on research, both capital and recurring.

lote that both have been incresesing substantielly. Increases in ths
Ministry's allocations To researcn and extension sre, in pert, inllationary due
largely to increased salery costs. The tabls does nct show the substantial szlary

increasas given all civil servents in 1977.


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

A. MINISTRY OF AGRICULTURE

ITEM 1971-1973

Annual average budgeted expenditures:

Total Ministry 1,483
Research and Extension 298
Research & Extension as percent of total 20%

Source: HKJ. Budget Law, Annuel 1971-1976.

B, FACULTY OF AGRICULTURE

TTEM 197T4-197T
Actual

e———

1. Canitsl

Capital Expenditures, Aggregate 991
Percent allocated to research 62
From University budget 6753
From foreizn loans and grants 316
2, Recurring expenditures on research
Year Amount
. (JD 10002
197k 3.7
1972 29.1
1976 55.8
97T 98.5
TOTAL 197.1

1974-1976

1977-1979
Planned

Source: Subhi Qasem, Sami Sunna' and Hasan Gharaybeh. "Scientific Research Studies.
in the Agriculture Sector”. Working paper presentad at the seminar on
Science snd Technology Policy. Amman. May, 197T.

4
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Increesed expenditures by the Faculty are partly infletionary and partly

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

physical plant, its staff, and its program.

The Mission is reasonaoly confident that both institutions heve a serious

commitment to the process of technological change in the Jordan Valley. .Both_the

Faculty and.Ministry.are.attempting to build up their competence in

agricultural*research-in~ Jordan— The Ministry is also inecreasingly

concerned about improving the quaj.iﬁy of extension work in the Kingdom.

- o —— e ——
"
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3. Financial Plan.

The financial summary for the three year life of this project is showm
in Table 6. Life of project inputs are estimated at $1320 thousand from AID end

$1330 <housand for Jordanien inputs.

The costs of Jordanian inputs were taken frocm the itemized personneal
estimates of tables 1 and 3. To these were added the estimated cost of acquiring
land for an additional research and training site, construction of on-site fecilitiss,

and an allowance for operating expenses.

The cost of AID-supplied equivment was taken frcm the itemized =quipment
lists of tables 2 and 4. Resident U.S. personnel costs are estimated af $100, 000
per man-y=2ar. Th;s includes saiary end benefits; transportation of the.employee
anl family; transportation of household ,personal effects, and sutcmobile; in-country
maintenance; and contractor overhead. TDY and participant training cost estimates

arz thoss currently being used by the Mission.

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

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

and Jordanian costs.

4. Summary,
The financial requirements of this project are based upon careiul coasidera-
tion of the physical and orgenizational needs for research and farmer training in
sprinkler irrigation. Personnel requirements are adequately accounted for. Equip-

ment inventories fér both research and training, shown in tables 2 end L, have been

42
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Table 6 . Water Management Technology Project, Finencial Summary. Costs in $ 1000.

I. US INHUTS

A, Research Comtonent

1. Commodities b/
2. Persopnel

¢. Resident
Man-months funded
[Man-montas on board
Cost

b. TDY

Mun-months
Cost @ $8000/mm

¢. Local administrative
Man-months
Cost

3. Participaat Training
Man-months
Cost @ $3800/mm
Research Total Cost

3, Traininz Cordonent

1. Equipment E/
2. Parsonnel

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

b. TDY
Man-mon?hs
Cost @ $8000/mm

FISCAL YEAR

1978 a/ 1979 a/ 1980 &/ 1981 o/ Total
150.0 - 20.0 - 170.0

12 12 12 - 36

9 12 12 3 36
100.0 100.0 100.0 - 300.0

3 2. 2 2 9
2k.0 16.0 16.0 16.0 72.0

8 12 12 3 35
4.0 6.5 6.5 2.0 19.0

2 6 8 8 I
7.6 22.8 30.4 30.4 9.2
285.6 145.3 172.9 L8.4 652.2
82.0 - 19.0 - 101.0

12 12 11 - 33

8 12 12 3 35
100.0 100.0 92.0 - 292.0

2 - 2 1 5
16.0 - 16.0 8.0 40.0
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i1 6 (Cont'd
Tel- 6 (Cont'd) 1978 o/ 1979 ¢/ 1590a/ 198l g/ Total

3. Participgnt Training

Men-months 3 L 4 4 15
Cost @ $3800/mm 1.4 15.2 15.2 5.2 __ 57.0
Training Total Cost 209.4 115.2 2,2 23.2 490.0
C. Surmary
Raesearch Component 285.6 145.3 172.9 4L3.4 652.2
Training Component 209.4 115.2 142.2 23.2 490.0
Sub-Tetal 495.0 260.5 315.1 .6 1,142.2
Contingencies (5%) & Inflation
(10% ennually) 25.0 39.5 8k.9 28.4 ~177.8
Toteal Cost 520.0 300.0 400.0 100.0 1,320.0

II. JORDANTAN INEUTS

A, Personnel

1. Research c/ 108.0  103.0  108.0  103.0 432.0
2. Training 4/ 141.5 111.2 111.2 111.2 4L75.1
Total Personnel ' 249.5 219.2 219.2 219.2 90T7.1
B, Land-Acguisition 4L8.0 - - - 4L8.0
C. Construction 30.0 - - - . 30.0
D. Fu2l, supplies-and miscellaneous 30.0 30.0 30.0 30.0 120.0
Sub-Tosal 357.5 249.2 2k9.2 2kg.2 1,105.1
Contingencies (5%) & Inflation , : . ,
(10% annually) 18.0 40.0 67.0 100.0 225.0
TQTAL COST 375.5 289.2 318.2 349.2 1,330.1

2/ US funds obligated in preceding year

g/ Equipment listed on tables 2 and 4 to be purchased from funds provided the first year.
Equirment purchased in subseqQuent years to be identified in the course of project
execution.

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

g/ From Table 3.

hS
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review by all persons involved in planning for this project. They represant toe
best estimate of requirements that cen be made in advence of project experience.

Allowence has been made of supplementing this 1ist as experience roves nacessary.

The econcmic analysis has been based on a relatively conservative estimese
of improvements in on-farm production and incomes, and thess zre regarded as being
attainable with the level and type of inputs being applied. The Mission, therelore,

judges the project %o be financially sound.

C. Social Analysis and Benefit Incidence

The technical assistance provided by the Water Menagzament Technology Project
will be delivered to approximately 3,005b;ore-or-less uniformly-sized farmgof
less than 4 hectares. These farming units are being created by realignment end
redistribution of property in the areas under development by the new sprinkler
irrigation systems. The lend allocated to eacﬁ farmer has been determined %o k=
a reasonable quantity for providing en adequate standard of living with the
agriculturel technology available for the Jo??an Valley. The Jorden Valley
Coemmission has estimated that the net fara ..ccmes for.owner-operators will rengs
vetween 34,500 and $6,000 per year when the project is fully operasional. Tenans

farmers on units of this size will nave incomes spproximately nall those of cwnsr-

BEST AVAILABLE. DOCUMENT

of improved irrigaticn is already well established in the Jordan Valley. The

operators.

The utili%y

tachnology of sprinkler irrigstion is an innovation for the Zast Bank, but the

3/ This is the approximate number of farms to be served in the four
project areas. The initial recipients of sprinkler equipment from

Loan 018 number about 1400. [/\ (_/
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farmers of the project area are aware of sprinkler usage on the West Bank. The
Jordenien farmsrs are industrious and progressives as demonsﬁrated in the intensiva
cultivation of a number of frults znd vegetables for export and by thair use of
tractors and modern inputs to meximize production. There is no Xncwn socio-culzsursl

inmibition to the establishment of sprinkler irrigation technoloZy.

The most serious ocbstacle will be the difference in farming back-ground and
axperience for the farmers of the project. Roughly 1/3 of the Zarmers will heve hal
some experisnce with surface irrigation, enother 1/3 will have been experienced
dryland farmers, and ancther 1/3 will have been farm laborers either on drylend
or irrigated lend. These backgrounds will have some effect on the farmers® gbilizy
to assimilate ani utilize sprinkler technology. By using technclogy transfer
techniques thet provide some flexibility end a generous gmount of time, it is
intended that the less-experienced farmer can be adequately assisted in adoptins

the sprinkler technology.

It is necessary to train up to 700 fammers per month in the simple skills of
using sprinkler equipment. The training tesm approach is wzll suited to this
situation. The JVA end GOJ Extension Service ccncur thet this method %ill e
edaguate o transfer the basic operating techniques to the farm cperstions levsi 12

sufficient numders to ensble efficient system start-up.

This project is designed to provide a high degree of equity in ensgbling
the farmers of the Jordan Valley to utilize sprinkler irrigation technolcgy.
relativaly
A1l farmers are to be assisted in this project. The/high degree of regirentation

proposed for installation of sprinkler equipment requires some limitation of thz

freedom of the individual farmer. On bslance, the JVA has struck a reasonable

4|
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compronise between regementation and farmer independence in order to rapldly

establish the complete system at a reasonable working efficiency.

This project creates new empLoyment and expands the earning capacity of small
farmers and laborers already employed. The primery chenges in employment will be
noticed for as many as 500 farmers wno will be able to expand theilr earning power as
the irrigation of thelr land is improved. Approximately 2, 500 additional farmers will

realize the benefits of well irrigeted land rather then unirrigated lend.

There appears to be significant opportunitvies for hired labor on these
enterprises, but that quantity of employment has not yet been estimated. The JVA
nas estimated the new opportunities - for off-ferm employment for the project area
as equal to 1/3 of the number of farms or 1,000 jobs in the agricultural ssrvics
industries. The rate at which the off-farm employment develops will be significantly
influenced by the rate that farm productiVity exnands under the 5prinkler irrigation.
Thus the indirect impact of this project on employment is not considered remote

and inconsequential.

The individueis role in sociel participation is expected to follow his
develoomnnt of economic opportunity in the nroJect areas. These econcmic opportunitis
will be equalized by greater uniformity of land holdings and the equality in skill
training. In concurrent activities of the JVA the farmers are being organized into
an Association for collective management of srtain service enterprises such as .
input procurement and commodity marketing. Ib is possible to anticipate any number
of pit-falls in the implementation of these orograms which will limit the diffusion
of power or breadth of perticipation. However, even imperfect implementaiuion will ba

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

)9
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D. TSconomic Analysis

Benefit-cost analyses of irrigation projects being planned or under execution
in tha Jorden Valley have shown rates of return ranging from 13 gercent (zarqa
Triangle Project) to 1T percent (Maqarin Dam - prefeasibility study). The benefit-
cost analysis of the East ghor Canal Extension project projected a benefit-cost

ratio of 2:1 at 6 percent.

Tn each of theses studies projected increases pnet farm income ranged from 25
vercent to over 200 percent, depending upon the assumed crop mix and wiether ox

not the farm was irrigated prior'to the.project.

Project benefits arise from higher yields, expansion of the irrigaﬁed areas,
end extension of the irrigation season. Realization of these benafits is depandant
upon skilled use of new irrigation techniques and a knowledge base and transmittal |
systeﬁ capable of anticipat%ng and eddressing fermers's technical problems with the

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

The sprinkler irrigation system t? be supported by this adaptive research end
training program is estimated to cost $50.7 million. The cost of the research end

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

The projecteé establishment of design production levels is illustrated in
Table T, below. This table assumes a relatively trouble-free process of adoptica
_of new irrigetion methods end, therefore, implies the existence of the resaarclh znd

trgining program in setting the targst of five years for full dgvelopment of the

individual farms. The farm budget analysis of Table 7 was prepared in 1975 for the
1976-82 Jordan Valley Development Plan. More recent analyses would show net cash

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

4
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The comperative analysis of alternatives for research and training require
bold assumptions and simplifications. Unfortunately, there is 10 previous
experience from wh;ch ons can determine the analytical coefficients and intuitive
judgements must be relied upon. Hence the comperative economic analysis should be
considerad an order of magnitude rather than precise indication of relative
beneiits.

Table T. Projected Net Cash Income of 30 Dunum Cwner Occupied Vegetable Fara
in New Areas Utilizing Sprinkler Irrigation System.
(In Jordanien Dinars)

Year Year Year Year Year 5
1 2 3

——-_.——--———————-——

g

Develotment

Income 1/ 862 1486 2110 2556 2972
Costs
Repayment of short-term .
production loan 2/ 239 394 573 Th6 785
Repayment of sprinkler
investment 3/ 65 143 143 143 143
Trrigation water charges 4/ 111 156 222 277 217
Total Above ElS 703 938 1166 1205
Housing mortzaze peyments j/ 2L0 _2ko 240 2L0 240
Total Costs 855 953 1178 1405 1555
Net Cash Income 207 543 932 1150 1527
== ==== =
Net Cash Income Excluding
Youse Mortgaze Payments bhT 8 1172 1390 1767

;/ Based on farm gate price average for l97h/75. Tncome growch to Zull develcpzant
in year 5 based on the zeneral relationship wtilized in Annex 15, Table L cI
Northeast Ghor Irrigation and Rural Development oroject, " Report No. 33%92-J0,
May 10, 197:, EMENA Projects Despartment, TBRD. Gross ferm income was assumed
to increase as follows: Yesar 1 - 29%, Year 2 - 506; Year 3 - T1%; Year b - 88%;
and Year 5 - 100%.

(footnotes continued oa page b1.)
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In order to be conservative, it was assumed that production costs for
fertilizer, pesticide, hired labor, etc., will increase at faster annual
rate (relative to Year 5 full development) than farmers gross income. The
percentage used are as follows: Year 1 - 4Cfh; Year 2 - 60p; Year 3 - 80%;
Year b - 100%; and Yeer 5 - 100%. Repayment of short-tern troduction losn
is assumed as equivalent to production costs including an 8% interest rate.

Assumes 32,800 loan (JD 934 at JD 1 = $3.QO)'et T% intersst rate, ten ysar

maturity and cne year grace period. The Jivalent annual payment used fronm
Year 2 on was 0.15349 multiplied by the § ,800 loan.

The Year 1, the water charze for sprinklecr irrigatio is 6 fils/m3. This weter
charge is increased by 1 fil/m°per annum in Years 2 throusgh 5, reaching 10 £11s/m3
in Year 5. This escalation generally accords with the GOJ Tlan to increase water
charges to meet projected water costs over time. The ennual quantitiss of water
used during the develorment phase was the se&me as for prcduction costs.

Assumed at JD 20 per month based T% interest rate at 20 y=ars for a $8,000 loen.
This assuzes an average 209 downpayment (or owner investmert) ia a $10,000 house.
According to the JV4, only about SO% of the Tarmers are 1ikaly to borrow funds

for house coastruction.

Net cash income excludes the payment o the GOJ fcr lend chargss and water rigats,
if appliceble. The land charge (a purchase price) for a 30 dunum farm is JD Lo
per dunun or JD 1,200 to be repaid ovar 20 years at 4%, The annual equivalent
payment for land charges is JD 38 (0.07358 x JD 1,200). The per dunum cierc:

for water rights is JD 20 per dunum or JJ 600 for a 30 dunum farm to be paid

over 20 y=zars at a L% interest rate. The annual equivalent payzent for water
rights 1s JD 44 (0.07358 x JD 600). On the basis of currant information it 1is
uncercain that percentage of the conversion model farms will be responsible for
eithaer type of payment.

Source: "Jordan Velley Development Plan,” The Jordan Valley Authoriiy, The

Hashemite Xingdem of Jordan.

BEST AVAILABLE DOCUMENT
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Without the research project, the time required to achieve full production
will be greatly extended, perhaps by as much as 20 years. At the same time, even
with the project the develcpment schedule of table T is optimisvic. It will likely

parhaps 10 years, to reach the income level projectad there.

-

teke longer,

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

project assuming

1. A ten year development period with the project;

2. A saeventeen year develorment period without the project;

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

L. Fourteen hundred farms in the project areas

5. There are no further benefits, i.e., preventicn of productivity
decline, from GOJ expenditures on research and extension; and -

6. A 12 percent discount rate. .

The data of Table 8 ars based on bold assumptions regarding tpe orojact's

impact on ferm production and incomes. Never-the-less the estimsted net present

value of JD 2.2 million at 12 percent crestes a strong presumpiion of economic

viability with rsasonably conservative projecticns of Increases in nst farm oprcductior

5~
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Table 8.
in research and training program for spri

in the Jordan Valley

cash flow and net present value of investiments
nkler irrigation

.(4) Project Costs a/ (8) (9)

Net Cash Income por farm from table 7 Difference cash Flow Present

Year (1) (2) . (3) col(3) by (5) (6) (7)" col(7) 1e;5 value at

With Proj. Without Proj. Difference }1400farms AID GOoJ Total col.. {4) 12 per_cent

(JD) (dD 1000) (JD 1000) (9D I¢00)
1 447 447 0 o 173 125 298 -298 -266
2 447 447 o o 100 96 196 -196 ~156
3 783 447 336 470 133 105 238 232 165
a 783 447 336 470 33 116 149. 311 204
5 1172 783 389 545 0 T - 116 419 243
6 1172 783 389 545 i g 429 218
7 1390 783 607 850 734 332
8 1390 783 607 850 734 297
9 1767 1172 595 833 717 259
10 ’1 1172 595 833 717 231
11 1172 595 833 717 206
12 1172 595 833 717 184
13 1390 377 528 412 94
14 1390 377 528 412 84
15 1390 377 528 412 75
16 1390 377 528 412 67

17 and P L ‘L 1 :

on 1767 1767 0 (o] _0 16 116 -116 - 17
Total 23487 16935 6552 9174 439 1950 2389 6785 2220

a/ converted from US dollars at JD1.000 = US $3.00
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1v. IMPLEMENTATION ARRANGMENTS

- A. Government and AID Administrative Arrangments

1. Government

The Jordan Valley Authority (JVA) has been assigned the
responsxblllty for and authority to develop and admlnister 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
for which the JvC had only a coordinating role. These include the
Jordan Valley activities of the Ministry of Publlc Works and the
operation and maintenance of the existing lrrlgatlon system there,

formerly performed by the Naturazl Rescurces Anthority.

Much of its mandate is still carried out through direction
and coordination of other government agencies. 1In agriculture, its
principal agent is the Ministry of Agriculture, but it also works with
such other government agencies and with autonomous bodies as the
Faculty of Agriculture of the Gniversity of Jordan. 7This will also
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 relationsnips with the Ministry of Agriculture's Reseazch

and Extension pDepartment and with the Faculty of Agriculture of th:;d
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University of Jordan. Both institutions are eeger to participate in the
acticities planned.

JVA will assign one of its senior staff to be overall Director of the projecﬁ.‘
He will have specific responsibility fogogrdinajé;%he research program. -JVA will
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

The Ambassador has recently agreed to tﬁe employment of a second US

officer in the Mission's Agriculture Division. Thié person will be the Deputy
Food and Agriculture Officer and have specific management responsibility for the
Division's projects in the Jordan Valley. Recruitment for the position is
underway, and the Mission hopes to have the employee on board before the end of
FY 1977. .

B. Implementation Plan

Host government contract or contracts will be used to provide US assistance
to the Covernment in undertaking the research and training activities. The

JVA will act as grantee and contracting agent for the Governmént. The

BEST AVAILABLE DOCUMENT
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two activities, research and training, will be advertised separately,
but combined bids will be accepted, and a single contract maj be

awarded.

JVA will work with its cooperating agencies, the Ministry and
Faculty, in ailocatigg project resources among activities and
institutions. Thelds resident technical assistance staff (two
persons, one in traiiing and one in research) aﬁd the USAID Project

Manager will particiﬁate fully in this process.

The Ministry of Agriculture, under JVA's direction, will bear
the primary responsibility for staffing the Training Unit and carry-
ing out its functions. The Ministry and the Faculty of Agriculture

accomplishing
will cooperate fully with JVA in / .the research prograt.

BEST AVAILABLE DOCUMENT

This project will be under considerable time pressure in order
to coordinate Qith the construction and equipment installation schedule!
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.

The present construction schedule anticipates' that

the pressure system will be complete, and ready for on-farm equiosment .
for the East Ghor Canal Extension and in Decerier for the Zarse Tri
in October 1977/ The,sprinkler equipment 1s now scneduled to arrive

512
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and be ready for distribution to farmers in  late November.

Training of farmers should begin approximately two weeks prior
to their receipt of equipment. pric to that time, approximate;y
three months before training of farna:s begins, the Core Staff~will
begin assembly and pfeparation of training materials and will train
technicians in both ir#igatién technigues and instructional metho-

dology.

The Ministry of Agriculture has assembled a set of sprinkler
equipment for its Station at Deir Alla and has already beyua using
it in demonstration‘wérk, primarily for familiarization of its

technicians and extension workers in the Valley.

Cc. Expediting Actions.

The Mission and the JVA are concerned that prpject resources be
in place as quickly as possible. This applies tq both équipment
and personnel and is marticularly critical in the ca'se of the training
component, where deadlines are imposed by.the pace cf completion.of

the related capital projects.

The research component must also get underway as quickly as
possible. Double cropping will be a * part of the resgarch prograa

in order to provide a knowledge basis for its adoption by

57
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farmers. Since, however, the £al]l season is materially different
from the spring season, 2a few month's delay in start-up of experimen-

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

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 proéurement of AID-

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

In general grant-funded commodities will be procured through
JVA's purchasing mechanism, in consultation with Missim staff and,
upon their arrival, with contractor staff. The Mission is not
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
from US suppl%ers. The Mission's Project Manager will continuously

monitor this process to. ensure efficiency.

2. Personnel.

training
The Mission and JVA regard it as essential that a US Axpert

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

yd
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in the preparation of the training program and carry out the first
round of farmer training. It is highly unlikely that contracting
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 U.S.) TDY by a training expert for this purpose. The request-
ing letter, with terms of reference, is attached to this paper &as
appendix 6 of Annex B. The Mission has requested AID/W to execute

a contract for these services.

p. Evaluation Plan

This project, as an innovative !iaining approach, will receive
careful evaluation to maximize the value of the activity to AID and
to GOJ. The contractor will be :bagﬁzed to set up his own procedure
for monitoriné 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 plen
There is provision/for a comprehensive review and modificaticn of

the training activity at the mid-point of the project. This will he

somewhat more thorough than the usual feedback process, but will be

1
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fully within the contractortgoperations. Nonetheless, the report
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
at the completion of the activity. This evaluation should provide
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 thetrain-
ing approach for other agricultural production technology in the
Jordan Valley; The scope of work fo; the final evluation will beq
drawn up'jointly by JVA and AID, in eonsultation with the Ministzry,
Faculty, and other agencies which become diractly involved in the
project. The evaluation staff selection will be undertaken follow-

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 activiiy. Such study will be encouraged and the results used as
independent assessments of the activity. Such independent work is expected to
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 rembers of JVA, the Ministry of Agriculéure, the Faculty of
Agriculture and USAID. Verbal agreement on the programs has been reached, along
with substantial agreemenit on input levels by.participating agencies.

JVA and the Mission regard September 1, 19}7 as the critical date for
the esteblishment of the Training Unit- with i:j'Directqr, Deputy Director,

;nd core staff assigned on a full-time Lasis. Tt is anticipated that Dembers
of the Traininz Teams will be jdentified in the course of the advance 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, and
3. Commit each to the provision of necessary project iﬁputs as planned,
ineluding both personnel and material inputs.
A proposed condition precedent to the disbursement of grant funds is the
establishment, 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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SUMMARY RECOMMENDATIONS

The Jordan Valley Irrigation Extension Sprinkle Project should be
a successful venture i1f it is used as the planners suggest. To achieve
the level of capability among the administrative and technical staff and

farmer operators the proposed training program must be diligently followed.

Training Program

It is important that the farmer operator and operating staff training
progran be built around a "hands-on" approach where techniques and infarmaj
tion to be transferred are first demonstrated through visual aids or in
the field by the instructor. The demonstraticns should be highly interest-
ing and as tTue to 1ifa as possible with a minimum of lectures and snan&§rd
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 rapaiz of portable sprinkler systems

and special flow controls and watering devices

2. Machanical operation of sprinkler laterals and on~-farm main-

tenance and repair .
3. Basic water management
(a) for water manager and pipe (ditch, riders,

(b) for farmers.

4, Basic sprinkle irrigation farming practices

5. Advanced water management

6. Advanced irrigation farming - crop by crop

7. &dvaaced irrigat{on deéign 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-

plezed well before the initial on~farm settlement. A traditional separation (7
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between engineering and agricultural training responsibility exiscs;
engineering comprises irenms 1,2,3,5, and 7 and agriculture itens 4 and §.

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

training be given to the general staff of professionals and technicians
involvad in the project. These include the Tr%;ning Instructors, Excension
Agents, Cooperative Managers, and NRA staff. To achieve this, the Training
Instrqctoré should present the hands-on training modules (preparad for the
farmers) to the general stafi. This should be'supplemented by additional
bacxzground material Presented by the Core Staff who developed the modules,
This program is a relatively inexpensiva,, but effective, approach to g2neral
staff training which will also serve to test the modules and provide prac-

tice teaching for the Inscructors.

Other Recommandations

In addition to the training program outlined above, it is izportant

that the following activities also be pursued:

1." A special (and Immediate) s:ud} to develep a "fool proos" package
for tomato, cucumber, and squaéh production under sprinkle
irrigacion. This is needed because there is sorme questicn abouc
the advisability of sprinkle irrigation of thesa cTops

2. Study alternate irrigation systems, which are cozpatible with
Ehe pProject, for standby prograns. These would include gatad
Pipe suriace systems, trickle Systems and combination sprinkle
an§ trickle or gaced Pipe systems. Studias should be starced
immediately by studying the existing trickle systems

3. Have the sprinkle equipment supplier provide decailed manuals
on the mechanics of the equipment, fabrication facilities needed
and technical help with fabrication. This would replaca 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 Excen-
sion Sprinkle Projects are well documented and nead not be dealt wich
here. The background for this specific report consisted of reviewing
che percinent documents dealing with the sprinkler iréigation extensions
and the proposad training program, discussions with various governnuent
officials, and field trips to the Jordan Valley observing farming

operations and visiting wich farmers.

Insut Information

Repor=s reviewed. The various written reports reviewed in detail

included the following:

1. North-East Ghor Irrigation and Rural Davelopmant
Final Design and Design Notes
Dar al-dandasair/NEDECO March 1976

2. Hdisban-Kafrein Sprinkle Irrigation Scheme
Final Desizn Report

Sir M. Macdonald and Partners January 1976

3. Agro-Econonmic Aspects of Tenancy in the East Jorazn vaxley
Economic Research Dapartuent
Royal (Jordan) Scientific Society 1975

4, Jordan Water Management Technology
Project Peview Paper (48 pages)
JVC/John Balis 1976

5. Jordan-Sprinkle Irrigation Equipment Loan
Project Paper AID - OLC/P-2202

Cortacts made. Discussions were held with the following officials:

1. Mr. Omar Abdullah, Director General, JVC
2. Dr. Fahd Natour, Director Engineering, JVC ({ 67
5
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3. Dr. Sami Sunna, Director Agriculture, Jvc
"4, Dr. Abdul-Raouf Dakkak, Engineer, JVC
3. Mr. Suleiman Ghezawi, Engineer, JvC
6. Prof. Max Jensen, Ag. Engineering, Univ. of Jordan
7. Dr. Mohammad I. Barhoum, Rural Sciologist, Univ. of Jordan
8. . Abdul X. Ghezawi, Manager, Coop Jordan Valley
9. Mr. Christopher H. Russell, Direcor, USAID/Jordzn
10. Mr. John Hyslop, Agriculture, USAID/Jordan
1l. Mr. Gordon Pierson, Program Lirector, USAID/Jordan
12. Mr. Fuad Qushair, Agriculture, USAID/Jordan
13. ﬁr. Saild Ghezawi, Under Sacretary, 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
éxtensive 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 undarstanding about the

farming capabilities and problems of the people who will be assisted.
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IMPRESSIONS

The following are important considerations for the training and
research needs of the Jordan Valley Irrigation Extension and Sprinkle

Project.

Wacer Manasement Techroloey Project Review Paper

.In general (except where otherwise indicated), the report by Balis
(4) seems accurate. Therefore, it will be assumed that the Balis
report is essential readinr3 and an endeavor will pot be made to repeat

his general comments.’

Quality of Farcers

There is good evidence that the farmers and/or farm management
decision aaﬁers in the Valley are quite innovative and capable. Ex-'
tensive use of new technologies such as: growing under plastic (over
2500 dunuas), black plastic mulch, trickle irrigatiom, application of
various pesticides and fungicides, good fertilization practices, and
good variatal selection are‘evidenc. 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 mechaniswm 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 Ey those having irrigated farming
experience; the land will be parceled 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.



Aonex B,
Appendix 1,
Page 8 of 27 pages

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 irrigzation experience, farmers
with only dry land experience, and farm laborers frem either dryland or
irrigated farms. Furthermore, it seers that-most of the new land
farmers will have had some experience with management decisions, all

of which simplified the traini ng task.

Training Methods Desirzed

Each farmer interviewed indicated a prefereace for demonstrations
over other teaching techniques. Without exception they all said,

"Show me how with a demonstration and them I caa do it."

Some managers said they would teach their irrigators how to handle
the pipa. When asked if they would show thelr neighbors and/or help
them learn a new concept they said, "yes." They also indicated they
would Le satisCled in taklag inscructlons {rom thetlr neighbor: aud/or

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

They felt movies would be OK (but not as good as "hands-on"
demonstrations®). Their'response to slide presentations was neutral;
however, I doubt 1f they have experienced well-organized film strip

preseatations. No farmer wanted lectures.

Farmers have little educailon and according to reports (3), about
two-thirds of the Valley's temant farmers are illiterate. 0f thoses who
are literate farmers, only a few have had more than a grade school
education. It might be assumed that landowﬂers have more educational
opportunities, but the level of literacy and education for all the
farmers is very low. Therefors, it is not surprising that they are not
receptive to lectures, bgt want physical demonstrations which 1Is the

traditional method of learning that they are accustomed to.

#The term, "hands-cn'' demonstration can be interpretad as a cermbination
of (1) a demonstration of the technique by the instructor and (2)
supervised practice of the technique by the farzer.

BEST AVAILABLE DOCUMENT ke
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Desired Trzining

As nentioned, the farmers want demonstrations. They are very
interested in learning how to handle and repair pipe plus the general

fundazentals of sprinkle irrigated farming and watar mapagement.

The farmers interviewed also expressed a desire to have periodic
training sessions on various new and more complex aspacts of zodern
irrigation farming. In short, they secem eager to get qualified
assiscanca. When askad now far they would travel on their own to go
to a traiaing session, it appeared that about 5 km would be reasonable
because many would walk. There was no clear preferance for a pavti-~
cular maatiag day, but the time they chose was either morning or early

afcernoon (a0t night).

Faroers Accantance of Sorinkle Irrigation

Severzal farmers were apprehensive about sprinkle irrigation. Their

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

said they Zearad sprinkling would rasult in fungus and disease problems

aand cracking of tomato skins. The basis for thase worries, stamued

from the Zact that when there were unusually heavy rains, these probleas

arose.

Prof. Max 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
very explicit and reliable information on how to handle their three most
important crops, tozatoes, cuqymbers 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 tham.

On the other hand, there is agreement that the root, forage, grain,
citrus, and most other vegetable crops (with the exception of eggplant)

will precduce very well under sprinkle irrigaciod with no unexpected
difficul=1as..

93
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Suitabilicy of Sorinkle Svstem Designs

In general, the sprinkler systems designed by the two consultaats
should prove satisfactory. One doubts whecther the irrigation effi-
ciancies will be as high as the indicated 85%, but theoretically, the
systems reach this very high level of efficiency 1f they are properly

managed.

None of the farmers interviewed szemed to understand water nanage-
zent in terms of the depth of water applied; however, they did appreclate
the need for timely irrigations. The systems designed for most of the
areas, as reported in (1) should be relatively easy to manage; howavex,

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

System application rates seem well within the basic infilcracion

[}

capacities of the typical soils in each design area, but pressures ar
on the low side for good drop breakup. This could be a problen iz the
Hisban-Kafrein District where the soils are quite silty and the operac-

ing pressures are ouly 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
direction on most of the layouts in the Valley (l). Fortunacsly, zost
Jordan Valley farmers are accustomed to having the furrows Tun down
slope (for surface. irrigation) and the short direction across che fields.
Thus, the late;als will be running with the farmers' normal row

direction, which is the only practical way to operate.

Trickle Irrization

There are already several trickle irrigation systems in the Vallay.
Although there was mention of clogging probleas and system failuras,
most systems seemed to be operating satisfactorily.’ The bast tormatoes

(100 du.) observed were trickle irrigaced and grew in black plastic

. Zulch.
74
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Many farmers are excited about trickle irrigatiom, and according

che tomato farner using trickle irrigation, over 100 other Valley °

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

Even che best trickle irrigators are not well informed apout the
water man-gament aspects of irrigation. They use crop color to decide

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

Obvious Rzssarch and Extension MNeeds

Thera are many and savere fungus and disease problems with the
romatoas zad cucumbers. In addition, there are obvious nutrient
problems, with many signs of iron chlorosis, low phospnorous, and
nitrogzea. Weads are another problem.

With sprinkle irrigation and the emphasis for higher density
plantings, .the problems with pests and nutrition will be multiplied.

The neaded practicies to cope with these problems must be developed,

tasted aund extended.

Installation and Repair

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 raquired.consider
able modification, and there seemed to be little unde:zstanding about

the needad fabrication, delivery, and repair facilities,

Mos: likely the low bidder will utilize press-on couplers. Thus
presses will be require&. Furfthermore, to handle damaged pipe and
fittings plus service the farmérs' needs, certain equipmaent should be
on hand. This equipment might include such items as aluminum welding
capabili:ty, steel braising capability, a mechanical saw, a pipe thread-
ing machine, small hand tools and pipe delivery vehicles. . These items

are ia addition to spare parts and suit:zble storage and service bulldiags. ‘7 fi>
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RECOMMENDATIONS

Irmediate Tomato Irrigation Study

Since-éomagoes‘are probably the most important crop in the whole
Vallay, it is imperative that a viable tomato irrigation packags be
developed. Since it is now 1:posszble to gain full crop saascn experi-

ance (tomatoes have been plbntad for 2 to 4 ﬂonCnS), expert advice is
needed. Hopefully, an expert can either prasant a "fool proof packa’e
or advise on the probabilicies for various degrees of failure of a

"best package."

The expert should also design the,precise research studias to be
undertaken. He should also tackle cucumbers, squasn, meloecs, aad

eggplants in-.a siallar but less detailed mannerx.

.In addition, it would be very worttwhile to get a sprinkle irra-

gation system immediacely iato operation for tozatoes, even if this
requires buy11o a crop which has already been planted or chanzing the

experimental coa’s on the existing tomato plots at Dar Alla Exparizantal

Station.

Alternate Tomato Irrization Systems

£ an exper: advises that sprinkle irrigation of tomat
risky, new project management discussions are ueoded Eirher the
farmers should be told not to sprinkle irrigate tonatoes o< they should
be given the technical assistance to use alternate methods for 4rrzgatio1.

These could include surface and/or trickle irrigatiom.

For surface irrigation, special ouclat orifices will te nesded in
the risers to dissipate pressure and control flow. Also, sone ‘aluzinua
pipe could be used.to convey the water from the risers to the furrows -
(gated pipe).

The permanent pipeliné network design would be an idaal dalivery

syscem for trickle irrigationm. Farmers could (and should) have a

6
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comtination of sprinkle and trickle irrigzcion equiprment since each systen

will have its "best crops."

Sprinkling is also a good mathed to
periodically leach the salts which tend to accumulate betwzsen row under

trickle irrigation.

Even if alternate methods of irrigation are used on certaia crojs,
each farm should be requirad to have at least one sprinkler lataral lire.
Since the prasent operation calls for a dry and a wet line, only one-

half of tha2 sprinklers should be in operation at any given time. If

gome of the crop area is not sprinkled, one lateral would be sufiicient.

Trickle Irrigation Studieas

As previcusly stated, there are already various types of trickle
irrigacion sysctems operating in the Valley. .This presents the oppor-
tunity for immediately beginning significént trickle irrization

research 2nd gaining emperience.

To speed up the research, it is recomzended that the existing
operating trickle irrigation systens be choroughly studiad. Items

neading scudy ara:

1. TFiltration - possibly some farmers will allow tinkering with
their present filtration facilicies, especially if they are

experiencing clogging problems.

2. Clogging - this would include stidies of slow clogging by
mineral deposits and siltation as well as blockage by

organic growth.
3. Effects of chlorination on the clogging problem.
4, Salinicy and leaching.

These trickle irrigation studies should be undertaken ragardless of
whether or not expert judgment on sprinkling tomatoes is available.
The far=ers in the Valley are interested in trickling and obviously

will contiave pursuing this technology regardless of the JVC input. f? r7
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(For example, sprinkle irrigation 1s impractical for growing under
nlasctic and surface irrigation is difficule.,) Although soce trickle
irrigation systems are operating well, there have been many failures.
Tharafore, it {5 obvious the farmers need (and are eagerly seeking)
tachnical assistaace in trickle irrigacion. Prof. Max Jansen would
be an ideal advisor.

FTabrication and Repair

It would seem advisable that the spriakler equipment supplier
provice the following services in place of the suzgested farmer train-

ing assistance.

1. A detailed manual (4 copies with glossy photograpis) covaring

mechanical operation, repair and maintenance of the-equipzent.

2. A manual covering the equipment and fazeilities nzeded in each
of the four districts for the fabrication, delivery, an
repair of the portable sprinkle systeas and valves. These
facilities should be simple and be only the aininun facilitias
needed to carry out the work at nand and provide the farzers

with repair and maincenance services.

3. Send a2 techaician to help set up the pipe fabrication operation.
and advise on the mechanical aspects of the traianing prograns

for Ffarmers and pipe riders (3 to 6 monchs).

Combining Training and Resezarch

The Water Management Technology training and research programs
should be combined under one unit (and contract). This 1is especially
necessary for the general water management aspacts and the specilal

crop packages.

To develop the training program, research findings are na2aded.

[ X}

-here research has not yet baen conductad, the training program aust

7%
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use expert judgment to. develop the water manqgement programs and crop
packages. This is pracisely the sace input needed to design the
research experizents, that is, the testing and improvement of the best
packageas.

Rasearch and training should be combined at the same facilities.
Specizl de~onstrations or training farms are not necgééa:y. Howevar,
it is important that the quality of the facilities'and activitiES'at
the rasearch-training sites be stressad so the limited financial and

people resources are not dissipated.

Turcher Study

The time available was notc sufficient to get thoroughly acqualn;ed
with che Jordan Valley aad farming community. It is hopad that whoever
rakes oa the task of developing the final cra%ning-research progranm ,
would spend at least a month of diligent effor; talking with farmers

and learning their characteristics and problems before proceeding.

T
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TRAINING PROGRAM

e successful implementation and operation of the projects

For th
program should include the following:

a comprehensive training

1. Fabrication, raintenance, and repair of portable sprinklez

systems and special flow controls and watering devices.

2. Mechanical operation of sprinklerilaterals aand on-farm

maintenance and repair.

3. Basic water management.

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

(b) for farmers.

[ Basic sprinkle irzigation farning practices.

5. Advanced water managenent

6. Advancad irrigation farming - crop by crop.

7. Advanced irrigation design’and operatiom: trickle, gated
~uy

pipe, alternate sprinkle layouts, salinity control, cooling,

and hosefed sprinklers.

The wost immediate needs are the first four jre=s on the list. &
separation betwaen enzineering and agricultural training responsibility
ionally involves i=ems 1,2,3,5, and 7 oa the

exists. Engineering traditi
cily with 4 and 6. For the nost

list and agricultura is concerned prica

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

tasks are.

In addicion to training farmers, it is most important that sinilar

£ which includes the Traiairg In-

training be given to the general staf
They

structors, Extension Agents, Cooparative Managzers, and NRA staff.

rechaicians should-not only 80 through the fzrmer training prograns, but

1 background instructioa. This

also receive some additiona is imporzcaznt
they can assist the farmers who still have questions or are inq need O

By taking advantage of and using the

2 vmae

g e

additional inscruction.

(o

3
¢
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%raining programs for much of the general staff's training program,

considerable time and money cau be saved.

Fabricatcion, Maintenance and Repair Module (U

Fabrication, maintenance and repair is part of tne training progran
the supplier is best equippad to handle. If detailed manuals are
provided as earller recormended, 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 proceduras and supervisxqg ‘the initial fabri-
cation operatilous. "He can also give hands-on training (in conjunction
with 2 JVC counterpa=t) to the fabrication, delivery, aad rapair-

maintenance perswuanel.

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

of the Watar Management Technology training Core Staff.

Machanical Operation of On-Farm Equipment Module (;J

The Ex%a2nsion Agzents, Co-ops managers, pipe riders, and managers,
as wall as the farmers, should be at least knowledgeadble of the skills
.involved. These skills are rather simple, but they should be understood

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

The first task will be to train approximately 1000 farmers between
Septerbar and November 1977 in the basic operational skills for moving,
maincaining and managing their sprimkler lateral lines. Half of the
farmers will be szettling the Zarqa Triangle Discrict; and the other half

will be settling a portion of the East Ghor Districet.

The training team approach suggested 1s to have a training manager
with three assistants (assistants can be selected from local farmers)
assigned ro each district (2 teams). Each training team should be able

to handle 18 farmers per day.
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First the training managers will present some general matarial
imcluding basic water management concepts and basic practices for
sorinkling individual crops to the entire group of 13 farmers. Afcer
the general instruction (which may or may not use films or filzs stzips),
the farmers should be divided into six<man crews for sessicns using
"hands-on' individual demonstration instruction. Each crew of six
farmers should be instructed by an assistant trainer, and the assiscant
rrainer should have the back-up support of the” training carager when

nacessary.

With such a program, Ct%wO training teans could each nandle 500
farmers in a two month period. In addition, some back-up trainiag and
assistance for basic water nanagement and crog irrigaticn practices

should be available from the Extension Agents.

The two training team leaders should be young, interested prcizssizcnz
who have the ability to instruct other parts of the trainiag program.
The text and materials which they use should be organized, developed,

and field tesced by a central trainiag courdinaczion stasi. This Core Staff

should include enzineering, agriculture, and extensicn mathods and de

assisted by expatriate experts.

Traininz-Demonstration Faras

farmar training should not begia until the project is clesa to
operation and the sorinkler pipe is on hand. The equipment training
sites can be ordinary farms centrally located in the districts wnich are
to be settled. These sites can be temporary since the pain activicies -
will be in the field using sprinkler laterals that will be leic fox the
faraing operation.

Once this initial stage of the farmer training program has been

" set

completed, further field training can be carried out in "a corner
aside at each of the anticipacted (four) agricultural experimacnt scations.

This will comserve human and financial resouzrcas.

C; -
{ /
LY N

~
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There is an alternate to governaent controllad and operatad training-
demonstratica farzs. fhac is to single out a few of the more receptive
(and bectér) farmers in each district, giving these farmers extra
assistance in setting up and managing tﬂe ~more desirable practices. By
doiag this, most benefits of local denonscr=tlon farms can ba achieved
with less esxpense and manpower. There is oood reason to believe that
this scheme is workable since much of the preseat agriculatural .tech-
nology traasfer systea is already from farmer to farzer. Vurtherror a,
there arz obv10usly sone 1nnovat1ve and good farmer-managars already ia
the valley and it will be dl:flculc to outclass these excallant farzs.
In addition, such farmer-managars reprasent valuabla human resouxrcas

wnich should not be overlooked.

The training areas set aside at the four research stations shpuld
be adequate for any special field demonstration which might be required,
Tha Der Alla and Universicy Scatioms are suggasted sites since they have
lacture halls, food, and liviag accommod dat ons. It will be less expensive
to transport the farmers to the facilities having the multipurpose use
of rasearch, training, and demonstration rather than to duplicate training

facilities elsewhers

Basic Wat2r Management Module L})

The sprinkler systems are generally the sanme for each crop mix
throughout each district. By taking advantage of this, it will be
practical to imstruct farmers on how to manage irrigation without going

into abstract detail.

A viry simple water management program would include giving the
farpmers a weekly estimate of the number of hours of sprinkling raquirad
to off-set the previous'week's’water usa. This estimate could be given
Sor a few reference crops, Then the only instruction needed would be to
tell farmars how to modify this in accordance with their own crops and
stages of davelopment. For example, when looking down at the crop (and

weeds) the ground is only 30% shaded, chen only 50% oi the sprinxle tize

-

)
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given for the assoclated reference crop should be used. The important
reierence crops oight be alfalfa, citrus, vegetables, bananas, and mall

grains.

Instructing farmers how to utilize the above budget scheduling can
be done with an audio film strip and ssme slides. After the film strip
and a discussion lead by the training instructor, the farmers should be

ivided into groups of six and look at a sef&as of still pictures (slides
in a teaching machine) of eye level plan gnd side views of the crops of
interest at various growth stages. An assistant trainar should work
with each szall group of farmers. Each farmer should be asked to judze
the proper sprinklar set tice for each-’case after being given the series
o reference crop sat times. Thus, each farmer will obcain ''diract
experiznce” in judéing required irrigation set times for nimsalf.
Actually, a simple test could be given to "graduate' each farmar. Tals
portion of the program\should taka approximately one-half day. (However,
trial runs should be made during the techaician training sessions to

determine the tinme required.)

Some research would be useful for perfecting the refarance crop sat

tine estimate. However, this is not essential since equations and/or

w

equipment are available giving pradictions wichin + 10% accuracy. Thi
is possible since water use estimating tecnnigues, ars transferable (no%

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

At the beginning the estinaces can (and should) be aade on the high
conservaéive side. The scheduling program caa be fine tunad a2t the
research stations with little expense. Prof. Max Jensen is an outstana-
ing expert in this area and plans to work at perfeéting a practical
approach for estimating weekly sprinkler set tizes for the réference

crops.

Providing che farmers with the reference crop set tize (parhass
through the extension agents and pipe riders) is a normal engineering

funccion in the U. S. For example, the USBR provides an irrigacion

o

Managenent Service (IMS) in Bureau projects.
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Advanced Watar Management Modules (ff)

In addition to learning how to budget irrigation sec times, farmers
should also be iastructed how to check soil moisture. The simplest way
i5 by digging a hole and feeling :he soil wetness to nake certain the
schaduling is on target. Instructions can begin with a film strip and
discussion. Following this presentation, groups of six farmers.accom-
paniad by an assistant inscructor, should go 1in che field and be in-
structed on how to 'fael for goisture" and how the moisture changes with'
depch. It is important that the farmers learn how to estimate the
nolsture in soils which are identical to their éwn.' Therafore, the
field portion of the soil moisture esclmgtion training program may naad
to be conducted at neighboring farms. This portion of the study should
rake about one-half day at a central training station, plus another hour
wich each farmer in his own field. Hare again it is important that the
tachniciaas such as Pipe Riders and Extension ‘Agents go through the same
training program as the farmers. They should also have added instruction

so they can follow through and help the farmers as naedad.

Other methods for estimating the soil moisture status include
tensiometers and gypsum blocks. Tensiometars probably provide the best
zeans for deteraining when to start ard stop irzigating growlng crops
under plascic. They are also useful for monitoring the irrigation of
spriakla irrigated crops. Eventually a film strip plus hands-on field
demoastrations should be developed for instruccing farmers in the use

and maintenance of tensiometers.

. Other iteas co include in advanced water management are: soil-
planc-water relatioms, rooting depths, soil moisture holding capacity,
irrigating at a faster or slower interval than once per week, etc. The
extension specialists and superv1sory personpel should have short courses
in all percinant aspects of on-farm water management; however, probably
for the present, only a few farmers will be incerested ian this level of

rather abstract knowledge. Therefore, except for the feel and tensiomater

S
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matihods of soil moisture monitoring, the ag;a ctd water ranagemant

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

The timing of irrigation is mot too great a problen since the
systems are designed for once per week applications. As the farzers
become more sophisticated, they will a0 doubf want to alter the weakly
applications (perhaps in mew seedings they‘ére already accustozed to
pore frequent applications). This requi:es”a more fundamental knowledge
of the irrigation process or a more complex scheduling'strategy~than the
siaople sprinkler set time strategy. It will require additional traiaing

programs which need not be dealt with at present.

Advanced Irrigation System Desigg,(é)

Only a few technical specialists on the project will need training
in this area at present. Such training can best be gained through
formal professional agricultural engineering prograns, field trips, and

follow-up seminars.

" As the farmers themselves become better developed aad qualified,
they may begin modifying their system and utilizing other i:rigacion
techniques (such as trickle irrigation). Wnen this begins to happen,
the Excension Azeats and more innmovative farmers anc suppliers will need
(and hopefully desire) iastruction in irrigzation systam desizn {unca-
nentals. This can be done in a two or three day short course held at

the research statiomns.

8asic Sporinkle lrrigated Crop Management Modules (4}

The basic cvop maragement training program should concentrate on
iastructing the farmers in the changes in irrigation practices required
(or a4visable if anv) for sprinkling as cocpared to surface irrigation.
This will be the best instruction since most of them will already have

had some surface irrigation experience.

e
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.The "best productién packages' for each of the important crops
suould be workad out using expert judgment. Super-expert judgment is
esseatial for critical érops such as tomatoes, cucumbers, and squash as
has already been discussed. These nackages should then be nmodified to
fit the farmers. The training committee should saparate out the porcions
0f each crop package which differ from current surface irrigation
praczices and make this patarial the heart of the crép‘managemenc train-

ing prograd.

Each crop package will require a special training progran, consist~
ing of a fila strip followad by a discussion and a hands-on demoastration.
yands-on dezonstrations might include planting sead,’ planting sets,
spraying, etc. (Extension Agents will be neaded to carry the inicial
burden of advising on pest controls practices as the neeﬁ'arisas.) Eacd
crop training package will take from one guarter to one full day dépend—
ing on the crop. Besi&es the hands¥on demonstrzations, a field trip or

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

The essential task of the basic crop managerext training is to get
the farcers startad with safe and reasonably productive techniques for

their sprinkle irrigation sysxaas.

Advanced Creo YManazement (QL/

The advanced crop managemant portion of the training will e a
endless progran for both the Extension igents and the farmers. Hopefully,
the farmers will strive to overcome each new production problem.

Advanced crop managemant 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 an informal way. In fact this will happen naturally.. The sane thing
will hapyen on the research farms. Interestéd farmers can drop by to
see what is going omn. Perhaps a periodic busing schedule should be set

up so farmers throughout che valley have becter access CO visits to the

(/V)
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research farms. In additionm, certain research experizents can be

carried out in a manner which will increase visual appeal and impact of
research. For example, n1{ne-source" sprinkler plots with a fercilicy
variable across the rows give a dramatic three-dimensional crop development
profile. Such plots are not only powerful re§aarch'tools, but also show
the Extension Agents and farmers the interacting affacts of water and
fertility. At any rate there are seVeral ignovative approachas to

interest the Jordan Valley farmers in advanced irriza-ed crop manage=ant

practices.

(, \/"
(0
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GENERAL TRAINING CONSIDEPATIONS

The outline and text for each basic training program should be
‘daveloped by experts. The actual training program modules should be
complecely designed and testad by a Core Staff made up of high-level
Jordanian professionals and consultants. The instructors should be well-
versad in dalivering the text and given adaquate backgrourd to understand

the important elements of each text.

Tecknical Staff Training

All of the gnneral staff of pfofessionals and technicians (Training
Instructors, Ecten51on Agents, Cooperative Managers, and NRA statf)
involved in the projesct should be well acquainted with the training
patarials and should be given intensive isscruction for use of these
materials. This 1s needed to Supplemenc their professional training and
focus on the particular training needs of the project.

- To achieve the above (and also test the training prograas) the pro-
fessional and techn.cal project personnel should be given the same hands-
on training modules which will be glven to the farmers and service personnel.
In addition, each one of the training modules stould be expanded (adout
doubled in cize) by lexturas. These added lecturas can be presentad by
she core staff and should cover the background materials usad in davelop-
ing each training module.

‘Tt 1s neither necessary nor particularly desirable co have the typical
4 to 10 weeks "Short Course On General Water Management' for the entire
professional and technical staff. ThlS can be expensive, inefficlent, and

counter-productive. Having the entire professional and technical sca‘f

take each ‘training module (WIth the added background lectures) as chey
are. developed for presentaclon will be mora eifective. This will be less
expense and considerably less disruption to their on-going work activities.
The trailning modules should first be presentad to the Training In-
structors by the Core Staff., (By presanting the modules, the Core Staff

can test the modules one at a time and modify them as needed.) In addition, (2347
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the Training Instructors should be given an expanded versicn 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
professional and technical stafi- members. This should be done in several’
sessions, keeping the size of the groups the same and using hands-on
techniques. In this way the Training Instructors can learn to work as a
tean and the Core Staff can. test and further-improve the training mocules.
Furthermore, the staff can work their schedules around the progran and
have several optimal dates toO participate. However, CO save the Core staff's
tine, the background lectures should only bé presented one or twWo tizes,
in addition to the special presentations to the Training Lonstructors.

The above program will accomplish sgveral goals simultansously.

For axample, it will:

(1) Be relatively inexpensive, but should be to thé point and nizhly
informative;

(2) Provide an opportunity to test :he traianing nodules;

(3) Be relatively convenient for the pro:easional and technical
staff to participate; and

(4) Provide experience in practice teaching for the Instiuctoxs

Additional Training

At the beginning, the project needs oust be served by the existing
expezrtise in Jordan plus supplemental expacricate consultaats. This
should be easy since Jordan has a history of development efiort and a
considerable number of well-educated professicnals in the soil - plant =
water - irrigation areas. Some expert training {s recormendad to upgraca
the technical level of the genaral staff, however, this is not esseatial
as part of the initial program. Certain memders of the management and
professional staff should have the opportunity to parcicipate in short
courses and field trips to upgrade their technical knowledge and skills.
Special courses need not be set up for the Jordan Vallzy Irrigation zxten-
sion Sprinkle Project, because advantage should be taken of existing and
potential training opportunities.

Some possibilities for upgrading the general staff might bs to

90
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ific graduate training

1s spend time working with selected

ions in the U.S.;

. and Europe. This

project level activities; and

days at each of saveral sprinkle
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SPRINKLER IRRIGATION IN:THD
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INTRODGCTION

Tne' Jordan Valley 1s sttractive for production of 'vine

crops because it is possible to produce the warm season crops

Aduring tho winter when the only effectlve mcuns of prnductlon

.in most other areas is in heated greenhouses, Tnis winter

production providss a year round supply of fresh vegetables
for Jordan as well as potential for a nrof*tab’e export -merkst
to the oil-rich countries and Europe, The weather conditions

which exist in the Jorden Valley during the months of Cecemoer,

" Jenuary end February are fer rrom ideal for the production of

tomatoes, cucumbhers snd Ouner vine crops, The terperatur ces are

lower and the humidity higher than the optimums for these crouns,

However, with careful menagement it is possible to produce, good

'yields of Rrigh quelity vegetanles in the Velley curing the winter

months, .

Tomatoes and other vine crovs are susc=pt*ble to e'wide range
of fungal and bYacterizl diseases and producition of these crops is
best under conditions of low humidity. The long te.", average
reletive humid lty in the Valley during Dscember, January, Peb;uary

nd Farch, is between 60 to 65 nercent and there are & number of
days cduring these months'when the reletive humidity is above
75 percent. Under th: conditions which exist in the Jordan Valley
during these months, fungal éiscases have,occasio;ally, been
sericus prgblems.

Sprinkler irrigation will increase the fregquency and severity

¢ diceeses that are promoted by high humidity and free weter

Cnly experience a2aé research will define whether or not the ﬁvfi
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rrization can te effectively controlled with proper menggerent
spcceduress Tae introduction of improved applicaticn techninues

‘and the wost effective control compounds will improve chances

o controlling the diseases,

Dr, Jack Zeller's report on the Farmer Tralning Program,
which.pointed out concerns of Jorden Velley farmers sbout tue
effscts of spriniler.on diseasaiproblems, profmpted belatsd efforts
to enpraise the effects of sprinklers on tomatoes and other vine

crops and to recormend control mezsures,
ENEZRAL OBSERVATIONS

Procduction of vine crops is difficult with sprinkler irrigation,
-partigularly when termperatures are relatively low and humidicy is
high, The iImportance of these crops in ‘'the Jordan Vallev dictztes
that serious considerztion be given to widespread use o crip
irrizetion for their pro¢ﬁction. Drip irrigation combinss the

acvantsges of water use economy with no promotion of disease

6]
W

’U

roblems caused by fres water on the foliage.and incresseé humicdity,
,The technological prcblem 2ssocicted with widespread use of drip’
irrigation may bé easizr to overcome than the incressed disszse
problcms sssoclcted with sprinkler irrigation., Drip irrigafion

is being used very succéssfully'od large arezs under conditions

of highly saline water ahd saline alkali'soil.' Froblems of

clozging by sirple cell ofganisms.and salt czn be solved,

My contacts witn professional memoers of the Ministry or

agriculture enc KMaculty ol agriculture incicaues thet they are

rell awere of potentiel problems from sprinkler irrigation,

9



Annex B,
3 Appendix 2,
Page & of 27 pages
The professional wlant protection people indiczted sn oppesition
to immsdizte, widespreed use of sprinklers on toneatoes ané other
‘rine cr roLs, primarily becsuse of the likelihood of increzsed
ﬁrcblems vith thz blight diseases.

The only wuy (o procisely @etermine the effects of sprinkler
tvpigetion on the prevalence of diseese is resecrch in the Ve 7.
Eowever, there can be little nuestion thet sp pfinkler irrigation
will increase the incidence and severity of those cisesscs tast
rave deen ~'~r'oolc;r~‘s in the past during perlods of extended rzinfall,

There are two serious auestions regarding the control of
ciseese under a sprinkler irrigetion ragime. These &re econonic
and technolosical, The effectiveness of & control program will
devwend to = 1a”ge extent on zoplication metholds, timeliness of
aprlic atlons and eff‘cacy of the compcunds useg,

The epplication of fungicides end pesticides in the Jordzn
Vellev et preseat is not effective, Mostly the spray is put on
with loiur gressure hand-pump back-pacizs end it is usually epplied
only cn the upper surface of the leeves, Coverage of the foliaze
»ust he complete for effective control, The compounds now teing
used are generully not the most effective ones available

The serious prevelance of powdery mildew is ¢ good example
of ineffective disense control, This disease czn be controlled
with effective upplication of the proper fungicide, out the

frenuent

|-l

rprope“ apﬂllcfulon of less effective compounds by
Jordan Valley growers 1s not pontrolling the dlseasc,

There appears to. be lack of effectivs extension method:
in the Velley., The growers ere relyin g.on chemicel co~peny 67Ci

cpresentatives for infeormetion on chemicals to te used for inscch,


http:relyi.ng

L Annex B, Appendix 2
Page 5 of 27 pages
end disease control., Plent protection people from the

A
.

12

2

[

finistr; end Faculty told me that they hed tested compounds
“.o~:ich avs wore effective thun those curreatly heing usec but
trere 15 3 lack of éissemination of new informetion to the
SYOUSYS,

The sccond importznt question relative to the feasibility
of en inteusive spray prdgram 1s economics, -If disesse prodlems

"5ocome ssrious freausnt an cations of cont”ol corpounds will be

(17

S

[{))

entizl, Tals will be expensive énd_unless production is good

A

the costs will be pronibitive, An extreme exemple is the tometd

[{

vaellow lgafl curl virus disease ;roblem, until this disezse is'
controlled it is auestionahle thet an lntenswve spray prog '% will
ne economicelly fesasible, Proper menagement of the virus couzsled
with effective application methods of efficient fungicides. will
contrivuto to mrofitabls production of tometoes,

The most serious threat to profiéable tome to production in
the Jorden Velley is the yellow leef curl virus, Zvery fielc we

erved wWes ssriousiy affected with this diseasse, The eerlier

(o]
o
[

"'a

“pleatings, Seotember and October, wsre essentially 100% affected

ané vields were severely reduced, I wes told that the plantings
renainipg were the ones which hed less serious problems with the
¢iscase, The more seriocusly affected fields hed been plowed

undsr by the growers., This disease 1s being maneged elsewhere

ith

<

end it should ve possible to triple average tomsto vields

partisl control of this disease., The économic success of

73

juction of tomatoes with eny irrigation system will be hse

4]

m

o
'—l

m

on mzasgerent of thils disease, Tomatoes will nct be 2 profit

srop uader any condition until this diseese is managec, C%¢?
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Fanagement techniques are discussed in the édisease control section
of this report,

| Training on disease contr&l should be en integrel pert of

the education process. Perheps effectiﬁe application techniques
and ecuipment end informstion on better compounds for control of
ﬁﬂportant'diseases could be integrsted into the treining pfogram
‘on sprinklsr irrigation,

If th

| 2ad

s is not possible en intensive effort must be'mads to
assure thaet the informetion gets to'the farmers. This will not

be easy as one is left with a clear impregsiop that the inforﬁation
vipeline between the researcn people and the farmers cdoes not

function adequately,
DISEASES OF VINE CRCPS

This section contains e very brief description of the major
disease problems of tomatoes, cucurbits, eggplants and peprpers
in the Jordan Velley. Since temperaturs and humidity are m& jor

limitations for procduction of these crops in the Vellev,

particularly with sprinitler irrigation, the temperature and
moisture responses »f thess diseases heve been stressed here,

TUNGUS DISEASES

[ATS BLIGHT (Phvtophthora infestans) (tomato). This éisecse

E)

can be breath taking in its destructiveness and ths quickness wita
vhich 15 will destroy & crop. Lnough fog, mist or rain to keep
the air saturated with water for about 15 hours permits this

vathogen to reproducs, Temperature is very important for

‘Jl

e
[ . [} ¢ 3 ('
production of late blight. Cool nights and reasoaably warm cays ”/(7
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sove ideal, Infection will be greztest at 20 to 219, The
ionditions shich exist in the Valley during Jenusry end February
sth sprinkler irrigation will be ideal for epldefics of late

siizht.

ARLY RLIGHET (Alternaria solani) (tometo)., Thls disease

has been a sarious problem, at times, on tomajoes in the Valley.
It is a wezk pathogen, Gs a consequence, its‘e;fect 15 creatly
iafluenccd by ths vigor of the crop, Any cultural or disease
proclem waich reduces the vigor of the crOp'mékes it more
suscepbivle to this diseuse. The wide spread occurence of the
vellow lsef curl virus can contridute to'éhe freauency and
sevority of this discase, Lhis disease is usually m ‘severe
on oider plaats but it can also be ssrious on young plents if
their conditinn is not good, Any ressonable gmount of moisture,
such &s prolongzed deus, is sufficlent to kecp this fungus

rézroducing., It renuires rains for more than 2 ¢ay however fcr

‘Jc

nfection of epidemic provortion, The spores of this fungus

~epminete over a wide temperature range but actual sencdbetion of

o

myceliurm iato the tomato does not ccour much below-l;° or above
320, the optimum’ is 25 to 30°, Sprinkler irrigatioa will increace

zroblems with this diseuse,

SCLEROTINIA {Sclerotiniz scleroctiorum) (cucurbits, ezzplent,

‘'veppers, tometoes), This disees

o

1s currently a serious problenm

-
-

in the Jordan vVelley., It was particularly severe on egzgplents,
Thnis fungus .requires,adbundant moisture thriving dest whe

gre continuous rains or fogs or under snrinkler irrigation,

n

clerotinia is & verwv low temperature orgenism being able fo
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cause infection from 0 to 289, The optimum for infection 1s
‘dstueen 15 and 219, This diseass coulé be particulerly serious
in the valley on sprinilex irrigated crops, The added hours of
wetpess whicn are geing to result from sprinkler irrisation mey
ve enoush to make the difference, betwecn a mild infection and

en epidemic, Thé major problem with sclerotinla is a lack of
effective control measures for the disedse, In general it hes
vesn recormended thet if possible sprinkler irrigation ts avoidgd

where tais diseace is 8 problem,

£AWDERY VILDEZY (Sohaerothect falirinee) (cuouphits)

‘Tais fungus is a scrious prodlem in the Valley at the present

~tims end this likely occurs because it cen reprocducse under.

foirly dry conditions, Infection occasionelly taking place waen
the relotive numidity is as low as ué%,.howeQer infection increases
as humidity incresses, but there is noné wheﬁ actual water films

or drons cover the leaf, The 'optimum temperature for this fungus

is about 27 to 28°,

FOWDRERY I"ILIEW (0idiop vsis tsurire) (ecgplent, pepper, tomato),

[ 5]

emperatures during the nrowing season in the Jor daﬂ Velley

gre usually within ths required rangs for ‘development of this
ﬁathogen. This disease can be a problem over & wide range ol
humidity conditions, The succeptibility of the.crops to tails
diseuss chenges &£s the plant matures, Young plunus ere usuelly
muca less atrected than meture plan.s,.wnicn tend Lvo Le wmipuly
suscepLiole tu povwdery mildew attack,

Tats disezse is very prevalent in the Jordan Vallsy and it

tovesrsd that pressnily uss d control measures were not efifactive, T

w/
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Virtually every eggplant fleld observed was seriously affected,
Spfinkler irrigation probably will not increase.problems with

this fungus,

DOYN=Y MILLCEW (Pseudoveronsmore cubensis) (cucurbits),

This disease can seriously affect cucumbers and muskmelons,

It is usuelly less severe on squash and it ra?ely affects watermelon.,
Most fung!l of this group require cool wegthef‘for reproduction,

but this is not the cese with this gpethogen. It causeé infection

in the wide range of 10 to 30° with an optimum at 15 to 22°,

It renuires weather S0 thét the leaf tissues have free water for

et least short periods, The severity of this disease will

provaoly .increase uncer sprinklér irrigation,

FUSARIUM WILT (Fuserium oxysporum) (cucumber and tometo),

The strains of Fusarium that affect these two crops are different.
It can be a serious Gisease on both of these crops but it is °
varticularly devastating to tomatoes., TFusarium is a soll borne
organism Which lives from season to season in the soill, Damage
vwhich occurs to the roots of seedlings during transplanting is
sufiicient to allow this organism to infect the plént and Lt~
'slowly progresseé througn the conductive tissue to all parts of
the plant, This diseese causes more serious problems at higher
temperaturez, It causes littlé infection below 189 and is most
viruleat between 25 and }lo. Fuserium 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 means of

)

controlling tahls disease is planting resistant verieties, Solar

0t

neating with plastic mulch also appears promising,
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VERTICILLIUM WILT (Verticillium cdahlise) (tometo end egzplant)

This wilt disease is a serious prablem on tomatoes and eggplants,
It is very common in the Jordaﬁ Valley end can be very damaging

to these crops., The optimum témperature for growth of this
pethogen is about 24° but it can be a problem from 13 to 30°.

There 2re tomato varieties which are resistant to this disease

but egzplant varieties with resistance have nét yet been developed,

Sprinkler irrigation‘will have no effect on the prevalénce of this

discase,

GREY LTZAF SPOT (Stemohylium soleni) {tomato), This diseass

is favored by hot wet weather and is more prevelent on Qlants which
are weakened by poor cultural practices, other disease or- by a
heavy fruit logd‘and rertilizer'depleted soil, Although this
fungus causes infection frem 15 to 329, ‘the optimum is éS to Zé°
This disease is more apt %o be a serious'problem later in the

spring and it will probably be inecreesed with sprinkler irrization.

ALTERNARIA BLIGHT (Alternaria cucumerina) (melons), This

disease rarely ;nfects young, vigorously growing plants., I =
crop has been wegkened in, eny way then great losses may resulk.
Sven well grown plants, when they bear heavily, become weakened
as narvest progresses and then'pecome extremely susceptible to
infection. This disease can be a problem over en extremely wide
temperature range, but temperaﬁures for infection are mostly
between 15 and 32°, It is not likely that the freauency or

sevarity of this disease will be increased by sprinkler irrigation.

0]
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BACTERIAL DISEASES

BACTFRIAL CANKER (Corwnebacterium michiganense) (tomato),

This becterle is ffénuently cerried on and in the seed. It can

live ‘from one seeson to the next on diseased tomato refuse, The

1y

ertilizer, moisture, temperature conditions that are optimum for
tomato growth also appe&r to Se optimué for chterial canker
development, Infection is caused most read;ly at 2u ‘to 27° and
the pathogen is reduced invirulence rapidly as the tempsratures
go below 10° or above 32°; In general the pathogen does most
damage woen the temperstures range between 20 to 25%, In most
areas sprinkler irrigation has increased the severity and
freguency of this disease and it can be presumed that the same

will occur in the Jordan Valley,

IEAF SPOT (Xanthormonas vesicatoria) (pepper and tomato).

This bacterisl disease reauires moisture and & feirly high
temperature for maximum infection, Afteq e heavy rain or sprinkler
irrigation when plants are gorged with water the dissase becomes
rore prominant, Infection takes place under a widé range of
temperatures from about 15 to 35°, The optimum is between 25

end 30°. ‘Wnen summer temperatures are above 37° Tor saveral

days the bacterium is killed,

3ACTERIAL SPECK (Pseudomonas tomato) (tomato). This

organism causes infection when the tissues nave been filled with

water and the temperature range from 15 to 32°.

20 to 25°,

The optimum is

This disease will be a more serious problem with

}

serinkler irrigation, )C>(~

J
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0TiER PROILENS

TOMATO YELLOW LEAF CURL VIRUS (TYLCV), This disease is
currently the most serious threat to profitable tomato production
in the Jordan Valley. This disease hes been a problem in the
valley for meny years, TYLCV is transmitted by the white f1y

(Remisia tabaocl) and is a serious thredt becgpSe elterntte hosts

pr

re avalladle when tomstoes are not being produced.’ There has

[

been considerable research on this disease, 'including widesprezd
~gearches for netural resistance, It has been reported thet

14121 (Lvcoversicon pimninellifolium) nas natural resistance to

this céiscese, but this resistance hes not yet been tran f red- to
cormercial varieties, There ar° now efforts to transfer'resistance

from L, peruvianum, This will be a difficult long-ternm effort

‘and the tomato incdustry in the Valley cannot weit for possible.
s;ccess in a breeding vrogram,

=fforts with this disease should concentrate on cultural
practices waich minimize the impact of the disease, The prevaience
of tais dissase coincides with the size of the Beﬂ*sia population,
Tomatoes p_-nted in the fall are severely infected but p’antinﬁs
mede in December are rnuch less affected, Sprinkler irrigetion wil

not affect this disease except as it complicates control measures

for the vector.

CRACKING OF TOMATO FRUITS, 'Cracking of fruits can be g,
serious problem with sprinkler irrigation. Cracking is only &
prodblem in fruits w. lch have started to ripen; green fruits
usuelly do not crack, Frult crecking will'likely %e a serious

4
rodler with the varietiss currently being used, They are /0‘)

s
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generelly very suscsptible to cracking; they have an indeterminate
growth necit and the fruit production occurs over a relatively
long tire period. To realize maximum nroduction from these.

varietics 1t is necessary to irrigate them after the fruits Yegin

ctr

O ripen, Jith sprinkler irrigation this will result in cracked

9

de
ruits,

ROOT-[ZIOT WaMATOIE (Meloidomvne species) (2ll vine crops).

Nermatods is a serious pest in the Jordan Va;ley. Temperature is
extremely important to the effects of this‘organiSm. There is
.some pentretion of plants At all temperatures between 10 and 35°,
but the optimum temperzture is zbout 27°, As a consecusnce this
orgpanism is a more serious pest during the spring months, . The

frequency and severity of damege caused by this organism will not

be affected by sprinkler irrigation,

DISEASE CONTROL

This ssction contains recormendations for control of important

Giseases o vine crovs in the Jordan\Yalley.

APPLICATION FLETHODS

The lack of effective application of pesticicdes and

e

ungicides presently places serious liritations on inssct and

diseese control In the Jordan Valley, The prevalent method

(o]
Y

ap

Ke/

lying chemicels appeared to he nanc-pump hack-ovsci

s

U
[\

reyers, The low and erratic nozzle pressure usually obtained

with these sprayers makes good coveraga very difficult. GCood

0
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coveraze cen ve obtainsd but only with great core and usuelly

qith g€xcassivs use ol chemical,

Motorized back-pack sprayers ere avalleble which are wsll
suited éo the small.farms in the Velley. These units give aizh,
consistent pressure et the nozzle and permlt effective coverage
ol the plunts coupled with eflficient use of chemiéais. The
zéditional costs of the motorized sprayers will soon be repaid
by more effective disease control and more efficient use of
chanmicel,

The control of the added diseazse load liikely to be caussd
9y sprinkler irrigation is largely dependént on effactive

epplicetion of ‘chemiceals,
TO¥ATOLS

Late bliche, ezrlv blicht, grev leaf snot, entwracnose

(1) Difolitan (4F) 50O ml/dunam oplied weelsly
or (2) Mancozeb (807 wettable powder) 350 g/cunam

applied weekly

or (3) Sravo (7.2F)

2C0 to L0O mi/dunam epplied weokly
or (L) Naneb (80% wettable powder)

220 to 350 g/dunam applied weekly
or (5) antraccl (704 wettable powder)

250 g/dunam épplied.weekly

Some varieties have resistance to grey leafl spot (Stermmhivlliue:)

Weet -y

05
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tactaerial scot, becterial sneck and bacterial canker,

Sow 0alvy hot-water treated sesd (29 min. at 50°).
Grow seedings in soil fumigeted with Vorlex or Mylone or
93% methyl bromide,
If ciseuse becomes problem spray weekly with fixed cop
at 250 to 375 g/dunem (Kocitde, C.0.C.S., Copper-count-¥N,

Tri-basic copper end other can be usegd).

usarium wilt, Verticlillium wilt

Plent resistant vaurieties

Solar sterilize for soil pathogens.

MOSHTELONS, CUCUMBERS, WATLEAMELON, SIVUASH

Doviney mildew,” Alterneria leaf blight

Sprey with weekly or as needed
(1) Maneb (805 wettable powder),zinc ion manedb (80%
wettable powder) or zineb (757 wettable powcear)
at 225 g/dunan,
or (2) 3ravo (éF) 200 to 250 ml/dunan
or (3) Difolitan (4F) 1 liter/dunenm

rouisry »~ildaw

Spray with the following as soon as the disease appears at
12 to 1lb day intervals,
(1) Morestan (25% wettable powder) at 80 g/dunam
or (2) Pyrazophos (30% wettabls .powder) epply 0.0l to 0.03%
active ingredients,
or  (3) Forocide (50% wettable powder) at 80 g/duns
or (L) 3rave (W75) 375 g/dunem ((}4/

or (5) 2enlate (50% wettadle powder) at 80 g/cunan
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Use resistant verieties

Spray with fixed copper fungicide at 150 to 225 g copper

(active ingredisnt) per dunam, repeat at weekly

intervais.

" Pusariwnm wilt of muslmelon

Plant resistant varieties

¢

Avoid heavily infested ground

"Sclerotinia

Spray with

Benlate (50#) 80 g/dunam

Solar sterilization

138
0

rdery milidew

Soray with
(1) Californien mixture 1 liter/dunam

or (2) Morestan (257 wetteble powder) 20 to 70 g/dunam
or (3) Dust with sulfur (75% powder)

Verticillium wilt

~void heavily infested ground
Rotate with resistant crops
Solar stesrilization

Soil fumigetion (expensive)
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d use only discase free seed,

Sprey through Llowering with fixed copper at 100 to 160

After frult sel, spray with
(1) Maneb (807 wetteble powder) at 220 g/dunem
or (2) Zineb (755 wettazle powder) at 220 g/cunam

Fowdery mildew

See ezgplant

W

SCLAR HELTINZ DY POLVETHYLENE MULCHING FOR COWTROL OF SOIL-BORMNE
DISZASZES,

The Jordan Valley is en ideal loca?ion for using this,K technicue
to ‘contrcl soil borns diseases, In hot .areas this grocedure has
proven extrermely effective égainst Verticillium wilé, Fuserium
wils, nenatodes and sclerotinie, These are all ‘serious pests
in the Valley and th's procedure will probably be very denelicial,

The chief advan;age of this vrocedurs is that.it is relatively
‘inexpensive (compéred to fumigation) and it is nonhazardous,

Tae drocedure 1s &8s follows,

1, A drip system is leaid on tillec soil,

2, The soil is mulched (covered) with transparent

solythylene plastic sheets (0,63 mm),

Irmediately after mulcning the-soil 1s irrigeted and is

L
-

kept wet by repeated irrigation at 3 to 6 dey intervels,
Good soil moisture is esszsntial for the purpose of

<
increasing thermal sensitivity of the resting structures llj/
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of tne organisms,
. The mulch should be left in place for at least 2 'to 3

weeks,

(]

This proﬁedure riust be done during the hottest month as it
kills soil orgenisms %y ralsing the soil temperature, Excsllent

results have been odbtained with a2 wide range of soil pathogens,

TOMATO YZLLOW LIAF CURL VIRUS

At preéent it is not possible to control completely this
devestating disease, Management is based on preventing infection
of seedlings hefore they are transplented and minimizing infection
as long as possible after transplanting. 1If plants are'pprmifted
to gain considerable growth before becoming infected they will
have the vigor to produce a goéd crop. The key to success.is to
eliminate the white flies from the tomatoes &s long as possible,

Elirmination of the vector is based on the use of yellcw
plastic or straw mulch to attract them ‘away from the tometoes zand
frequent sprays with insecticides,

3emecia tabacl is strongly attracted to the color yellow and

straw or ysllow plastic are used to ettract the inéect and keép
it away from the tomatoes, The procecdurs which zppears to be
working best at present is as follows,

1, Surround the nursery whare the tomato seedlings are grown
with a fenca of yellow plastic. In some cases this fence
is sprayed with a sticky compound to helé the white flies,

2. Spray very freauently with insecticide, The present

procedure is to spray everry 2 to 3 days with 2 0,95 of

A
volume solution of 209 Guthion, Other chemicals, such )6’/



18 Annex 3, Appendix
Page 19 of 27 page

2s Methamidiphos, have also becn effective.

3. Plant only healthy vigorous seedlings to the fleld,

h.‘ Flent seedlings into a strew mulch of stout 20 cm pleces
of strew 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 &s long as possible to keep the
walte f£ly pcpulation down,

Uslng thesa procedures it has been possibla to produce nizh

vields (up to 8-9 tons/dunam) even on tomatoes planted in

Septemoer and Octoover,

FRUIT CRACKING OF TOMATOES

The preferred solution to fruit cracking problems is to use
variaties which do not require ivrigatﬂon after the fruits begin
éo riven, A determlnate variety with a more concentrated fruit
sev could produce meximum yields witn 1littlé or no irrigation after
the first fruits begin to ripen, These va*ist*ee would produce
trheir crop over a shorter time period than the ones currently
deing usec, If this shorter time spvan of production is
undesiratle 1t can be overcome oy making more plantings. Generally

the use of determinate varieties for unstaked tomato production

o

s r

(u

sultsd in increased productivity of fruits of greater
visual cuclity,

4 second possibility for minimizing prodlems with fruit
cracking Zs to use varieties which nave crack resistence. There

erc & nunoer of varisiies that have good cracik rssistence, Tre

‘follewing varieties sheuld %e tested under sorinkler irrigation, )l()

4
ag



Variety
Campbell 1327

Cempbell 17
Calmart
Floredel

¥H - 1

Heinz 137v
Heinz 139
Manapal
larglobe select

Wialter

V - verticillium wilt
» « fusariunm wilt
¥ - nematode

19
Plant 3abit

large determinate
determinate
determinate
indeteiminate
determinate
determinete
determinete

.erge indeterminﬁte
ndeterminate

leterminate
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Diseese Resistance

23

VF

VEN

FSC
F(1&2)VSC

F(1l&2) 8

S - Stemphyllium
C - clacosporium.-

With proper manegecment and varieties, the fruit cracking problem

can be minimized or sliminated,

RZSEARCH PROGRAM

Tre following research projects heve the potential to

contribute to profitable vegetable production in the Jordan Valley,

Tonn2to vellow lsaf curl virus (TYLCV)

Tns current fundamental a2nd practical research program on tais
T prog

problem shoul: bYe intensified,’

Ths efforts of

. Ehaled Marxkouk

of the Faculty of Agriculture should be supplemented with additional

personnel and resources because of the severity of this diseese,

The best hope for short range control of this dissase is the

cultural crractices which partially control the vector but there is

a nesé for additional research on the vector and the virus.

1
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Although I believe it holds little promise)screening efforts for

naturel 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

scresning gopulations of tomatoes for natural resistance,

)

Tntensive screening for resistance to this disease has already
occurred et other locations end the sci;ntist_involved in this
project should inform themselves of possible resistance found in
trese other programs,

Using the recormendations made in thls report for managsment

of TYICV es a starting voint efforts should be made to irmprove th