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EXECUTIVE SUMMARY

Low QualIty Water Management
15 Management of Low QualIty Water m AgrIculture

LeachIng ReqUIrements
16 Leachmg ReqUIrements for VarIous Jordan Valley SoIls

Based on the work conducted, 25 separate tItles were developed along WIth the
accompanymg references The followmg IS a IIstmg of the tItles, wlnch are arranged
under 5 subtOpICS

11

InjectIOn of FertIlIZers mto IrrIgatIon Systems by Pumpmg
lnjectlon of FertIlIZers mto Irngatlon Systems by the By-Pass Method
InjectIon of FertIlIZers mto IrngatIon Systems Usmg a Dosmg DeVIce
InjectIon of FertIlIzers mto Irngatlon Systems Usmg a Pressure
DIfferentIal DeVIce
A ComparIson of FertIlIZer InjectIOn Methods used

IrrIgatIon SchedulIng
6 IrrIgatIon Schedulmg Usmg Pan EvaporatIon, Northern Jordan Valley
7 IrrIgatIon Schedulmg Usmg Pan EvaporatIOn, MIddle Jordan Valley
8 IrrIgatIOn Schedulmg Usmg Pan EvaporatIOn, Southern Jordan Valley
9 IrrIgatIon Schedulmg For CItruS and Grapes Usmg Pan EvaporatIOn
10 IrrIgatIon Schedulmg For Vegetables Grown m PlastIc Houses Usmg Pan

EvaporatIOn
11 IrrIgatIon Schedulmg For Open FIeld Vegetables Usmg Pan EvaporatIon
12 GUldelmes for IrrIgatIOn Schedulmg Usmg TensIOmeters
13 IrrIgatIon Schedulmg for CItruS and Grapes Usmg TensIOmeters
14 IrrIgatIon Schedulmg for Vegetables Usmg TensIOmeters

Tlns report IS the second delIverable m the Water Management ExtensIOn LIterature
Project, wlnch has as Its tmal ObjectIve the productIOn of extensIOn InformatIOnal pIeces
for farmers m the Jordan Valley The purpose of tlns report IS to present a lIst of the
potentIal extensIOn tItles developed (53 tItles) and to screen them m terms of a fInal
rankIng (25) The rankIng IS based upon a systematIC opt1ll11ZatIOn procedure mvolvmg
farmers, extensIOn agents, government OffiCIalS and others In addItIon, the work
presents a survey of the currently avaIlable lIterature (studIes, project reports, texts,
artIcles, bulletIns, theses) to assIst the team m preparmg each InformatIOn pIece The
survey IS based on the fIrst report AudIt of Water Management Research m Jordan

IrrigatIon ReqUIrements and IrrigatIon Systems
1 IrrIgatIOn ReqUIrements for Crops m the Northern Jordan Valley
2 IrrIgatIOn ReqUIrements for Crops m the MIddle Jordan Valley
3 IrrIgatIon ReqUIrements for Crops m the Southern Jordan Valley
4 EvaluatIng MIcro IrrIgatIon Systems
5 InstallatIon, OperatIon, and Mamtenance of MIcro IrrIgatIOn Systems

FertIgatIon
17
18
19
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FertIgatIon of CItruS and Grape Crops m the Jordan Valley
FertlgatlOn of Vegetable Crops m the Jordan Valley
MlXmg of FertIlIzers for InJectlOn
Crop FertIlIzer RequIrements and the PreparatIon of Stock SolutlOns
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INTRODUCTION

Report Objectives

The WQIC ProJect, through the M1lllstry of Water and IrngatIon, IS nnplementmg
actIvItIes desIgned to nnprove Jordan's water quahty, quantIty, management and
conservahon The WQIC Project has developed a program to nnplement a process to
deSIgn rrngatIon management extensIOn mformatlOnal pIeces for farmers m the Jordan
Valley

The purpose of thIs report IS to present a hstmg of ExtensIOn TItles to be evaluated and
ranked based on the need and potentIal benefit of the work FIfty-three TItles were
1llltIally developed by the team for evaluatIon A focus group was held for stakeholders
(farmers, extensIOn agents, government offiCIals) m order to screen the tItles and reach
a consensus on the 25 most nnportant extensIon pIeces that are requrred

Procedure for SelectIon

The selectIon of extensIon tItles was based upon a number of elements, namely

• The whal results of the audIt (Dehverable 1 under thIs project)

• PerceIved needs (through a focus group partIcIpatory approach WIth farmers and
extensIOn agents)

A number of selectIOn cntena were developed and the set was presented to the focus
group for comment and to aSSIgn relatIve weIghts Once that was done and a complete,
non-redundant, non-duplIcatIve cntena set emerged, from wlu.ch the evaluatIOn of the
53 extensIOn tItles was performed

Report OrgamzatIon

Tills report IS orgarnzed m the followmg manner Followmg thIs mtroductlOn, SectIOn
2 presents the methodology behmd the development of the potentIal extensIon
Informahon PIece (IP) tItles The sectIon then IdentIfies the 25 IPs selected and
presents them along WIth the references that WIll be used to adequately develop them
SectIOn 3 concludes the report WIth a descnptlOn of future work emanatmg from the
audIt and the selectIon of tItles, namely the development of the IPs m terms of format,
content, and actual deSIgn The annexes contam the proceedmgs and fmdmgs of the
focus group held for the purpose of selectmg IP tItles and the ongmal agenda and
documentatIon for the focus group

1
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TITLES OF EXTENSION INFORMATION PIECES

PotentIal TItles

A number of tItles were developed based upon the team's prevIOUS expenences and
work on the lIterature audIt report The procedure for developmg IrngatIOn water
extensIOn IPs mvolved two steps FIrst, extensIOn requIrements were categonzed under
eIther "IrngatIOn Water Management" or "FertIgatIon" Second, under each of those
mam headmgs, the key elements were dIscussed For example, under the fIrst headmg,
IrngatIon schedulIng, leachIng requIrements, and IrrIgatIon requIrements were analyzed
m terms of regIOn, crop pattern, water effiCIency and other factors Consequently, once
an exhaustIve set of elements was deSIgned, the number of IPs fell out of the analySIS,
whIch was graphIcally presented to the focus group

ThIs subsectIon presents a lIst of the potentIal extensIOn tItles developed (53 tItles) for
evaluatIon and screenmg The ObjectIve of the screenmg was to reduce the number of
IPs to a manageable set that would adequately address farmers' needs m the Jordan
Valley and produce the most benefit For that purpose, a focus group was held for
stakeholders (farmers, extensIOn agents, government offiCIals) m order to screen the
tItles and reach a consensus on the 25 most lIDportant extensIon pIeces that are reqUIred

The 53 potentIal tItles are lIsted below m the same way they were presented to the
Focus Group

Irngatlon Requzrements

1- IrrIgatIOn requIrements for the dIfferent crops m the Northern Jordan Valley
2- IrrIgatIOn requIrements for the dIfferent crops m the MIddle Jordan Valley
3- IrrIgatIon requIrements for the dIfferent crops m the Southern Jordan Valley

Irngatzon Schedulmg

4- IrrIgatIOn schedulmg for Tomato m open fields by Neutron Probe method
5- IrrIgatIOn schedulmg for Tomato ill open fields by Class A pan method
6- IrrIgatIon schedulmg for Tomato ill open fields by TensIOmeter method
7- IrrIgatIon schedulmg for Tomato ill open fields by Empmcal EquatIOns method
8- IrrIgatIOn schedulmg for Tomato InsIde plastIc-houses by Neutron Probe

method
9- IrrIgatIOn schedulmg for Tomato InsIde plastIc-houses by Class A pan method
10- IrrIgatIon schedulmg for Tomato InSIde plastIc-houses by TensIometer method
11- IrrIgatIon schedulmg for Tomato lllSIde plastIc-houses by Empmcal EquatIOns

method
12- ImgatIon schedulmg for Cucumber InSIde plastIc-houses by Neutron Probe

method
13- IrrIgatIon schedulmg for Cucumber InSIde plastIc-houses by Class A pan

method
14- IrrIgatIOn schedulmg for Cucumber InsIde plastIc-houses by TensIometer

method
15- IrrIgatIOn schedulmg for Cucumber InSIde plastIc-houses by Empmcal EquatIOns

2
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Method
16- Irngatlon schedulmg for Bell-Pepper lllSIde plastIc-houses by Neutron Probe

method
17- Irngatlon schedulmg for Bell-Pepper lllSIde plastIc-houses by Class A pan

method
18- Irngatlon schedulmg for Bell-Pepper lllSIde plastIc-houses by TensIOmeter

method
19- IrrIgatIon schedulmg for Bell-Pepper lllSIde plastIc-houses by Empmcal

EquatIOns Method
20- IrngatIon schedulmg for Potatoes by Neutron Probe method
21- IrngatIon schedulmg for Potatoes by Class A pan method
22- Irngatlon schedulmg for Potatoes by TensIOmeter method
23- IrrIgatiOn schedulmg for Potatoes by Empmcal EquatIOns method
24- IrrIgatIon schedulmg for CItruS trees by Neutron Probe method
25- IrrIgatIon schedulmg for CItruS trees by Class A pan method
26- IrrIganon schedulmg for CItruS trees by TensIOmeter method
27- Imganon schedulmg for CItruS trees by Empmcal EquatIOns method
28- IrngatIon schedulmg for Banana by Neutron Probe method
29- IrrIgatIon schedulmg for Banana by Class A pan method
30- IrrIgatIon schedulmg for Banana by TensIOmeter method
31- IrngatIon schedulmg for Banana by Empmcal EquatIOns method

lrngatzon Systems

32- IrrIganon systems evaluatIOn m the Jordan Valley
33- InstallatIon, OperatIon, and Mamtenance of dnp Irngatlon system
34- InstallatIOn, OperatIOn. and Mamtenance of sprmkler Irngatlon system

Leaching Requzrements

35- LeachIng requIrements for the Jordan Valley soIls

Low Qualzty Water

36- Low qualIty water Management m agnculture

Fertzgatzon

37- The use of Dosatron mjector m Tomato femgatIOn under open field condItIOns
38- The use of Dosatron mJector m Tomato fertigatIon InsIde plastIc-houses
39- The use of Dosatron mJector ill Cucumber femgatton InsIde plastIc-houses
40- The use of Dosatron mJector m Bell-Pepper fertigatIOn InsIde plastIc-houses
41- The use of Dosatron mjector m C£JUs trees fertlgatlon
42- The use of Dosatron mJector m Banana fertIgatIOn
43- The use of Dosatron mJector m Grapes fertIgatIOn
44- The use of VenturI illJector ill Tomato fertIgatIon under open field condItIOns
45- The use of Ventun mJector m Tomato fertIgatIon lllSIde plasnc-houses
46- The use of Ventun mJector m Cucumber fertIgatIon lllSIde plastIc-houses
47- The use of VenturI mJector m Bell-Pepper fertIgatIOn lllSIde plastIc-houses
48- The use of VenturI mJector m CItruS trees fertIgatIOn

3
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49- The use of VenturI mjector m Banana fertIgatIOn
50- The use of VenturI mJector m Grapes fertlgatIOn

Fertllizers

51- The solubIlIty of avaIlable fertilIZers m IrngatIOn water
52- CalculatIons of fertIlIZers requIrements and the preparatIOn of stock solutIon

Injectors

53- A comparIson between mjectmg methods

Selected Titles

The selectIOn of extensIOn tItles was based upon a number of elements, namely

• The 1ll1t1al results of the audIt (DelIverable 1 for thIs project)

• PerceIved needs (through a focus group partIcIpatory approach WIth farmers and
extensIOn agents)

A number of selectIon crIterIa were developed and the set was presented to the focus
group for comment and to assIgn relatIve weIghts Once that was done and a complete,
non-redundant, non-duplIcatIve cntena set emerged, from whIch the evaluatIOn of the
53 extensIOn tItles was performed

Based on the work conducted, 25 separate tItles were developed along WIth the
accompanymg references The references are CIted m terms of tItles and year only, the
complete mformatIon about each tItle can be found m the AudIt Report The followmg
IS a lIstmg of the tItles whIch are arranged under 5 SUbtOPICS as requIred m the Project
Terms of Reference

Crop Water ConsumptIOn, Irngatwn TImzng, and Duration ofIrngation Applicatwns

IP # 1 IrrigatIon Reqwrements for Crops In the Northern Jordan Valley

Needs Assessment for an IrngatIOn Management ServIce, 1994
BaSIC Prmciples for Water ReqUIrements and IrrIgatIon Intervals, 1994
InformatIon Systems for IrrIgatIOn Management m the Jordan Valley, 1994
Water Requrrements for Potato by Two IrrIgatIOn Methods m Abu-HabI1 Agncultural

StatIon, 1987
Water Requrrements of Squash Crop m Abu-Habn Agncultural StatIOn, 1987
EvapotranspIratIOn, YIeld, and Growth of Sorghum under DIfferent Water Levels and

IrrIgatIOn Cutbacks, 1983
BaSIC IrrIgatIon Schedulmg, 1981

IP # 2 IrrigatIOn Reqwrements for Crops In the MIddle Jordan Valley

4
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Salt DIstnbutIOn and SoIl-Water Management for Lme Source Tnckle IrrIgated Sweet
Com, 1995

Opportumnes and OptIOns for PartIcIpatory Irngation Management m Central Jordan
Valley, 1995

BaSIC Pnnciples for Water RequIrements and Irngation Intervals, 1994
Needs Assessment for an Imganon Management ServIce, 1994
InformatIOn Systems for IrrIgatIon Management m the Jordan Valley, 1994
Water ConsumptIOn of Forage Com m the Central Jordan Valley, 1988
IrngatIOn ProductIon FunctIon and Crop CoeffiCIents of Potato m the Jordan Valley,

1988
Prelmnnary Study on the Effects of SoIl MOIsture DepletIOns Under Black PlastIC

Mulch and Dnp IrrIgatIon on Root Growth and DIstrIbutIOn of Squash m the
Central Jordan Valley, 1988

ProductIon FunctIon Determmation of Omon as Affected by Water Amounts,
EvapotranspIratIon, and N-fertIlIzatIOn Rates ill the Central Jordan Valley, 1987

Water ConsumptIon of Wheat and Barley m the Jordan Valley, 1987
Water Requrrements for Cucumber InsIde PlastIC Houses m Derr AlIa, 1987
Squash ProductIon Under Mulch and Tnckle IrrIgatIOn m the Jordan Valley, 1987
IrrIgatIon Effect on Water ConsumptIOn and ProductIVIty of Wheat m the Jordan

Valley, 1987
YIeld Response of Cucumber to Vanous Levels of ApplIed water Under PlastIc Houses

m the Jordan Valley, 1985
EvapotransprratIon, YIeld, and Growth of Sorghum under DIfferent Water Levels and

IrrIgatIOn Cutbacks, 1983
BaSIC IrrIgatIOn Schedulmg, 1981

IP # 3 IrrIgatIOn Reqmrements for Crops m the Southern Jordan Valley

BaSIC Prmclples for Water ReqUIrements and IrrIgatIOn Intervals, 1994
Needs Assessment for an IrrigatIon Management Service, 1994
InformatIOn Systems for IrrIgatIOn Management m the Jordan Valley, 1994
EvapotranspIratIon, YIeld, and Growth of Sorghum under DIfferent Water Levels and

IrrIgatIOn Cutbacks, 1983
BaSIC Imgatlon Schedulmg, 1981

IP # 4 Evaluatmg MIcro IrrIgatIOn Systems

Surface IrrIgatIon Performance, 1996
Sprmkler IrrIgatIOn, 1994
Proper Use of IrrIgatIOn water, 1994
IrrIgatIon Management and Water QualIty m the Central Jordan Valley - A Baselme

Survey, 1994
EconOmICs of IrrIgatIon Methods Used by Farmers, 1992
Water Management at the Farm level, 1992
Dnp IrrIgatIon, undated
Management of IrrIgatIon Systems - A Survey of Concept Development at GTZ, 1989
Water ReqUIrements for Potato by Two IrrIgatIon Methods m Abu-Habn Agncultural

Research StatIon, 1987
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Tnckle IrngatlOn and Its Effect on Squash YIeld, Root Development, and Soli Sal1ll1ty,
1987

Salt Dlstnbutlon and AccumulatIOn as Affected by DrIp Irngatlon Treatments for
Tomatoes Grown InsIde PlastIc Houses, 1987

DelIvery Performance and EfficIencIes of the Jordan valley Imgatlon Project, 1987
The EfficIent Use of Water m ImgatIon Prmclples and PractIces for Improvmg

IrngatlOn m And and SemI-And RegIOns, 1987
Water RequIrements of Squash Crop m Abu-Habtl Agncultural StatIon, 1987
Effect of Dnp IrrIgatIon, Furrow, and Sprmkler on Tomato YIeld and SoIl Salffilty m

the Jordan Valley, 1986
EfficIency of Jordan Valley ImgatlOn Systems, 1986
Salt AccumulatIOn Under Vanous Dnp IrngatIOn Treatments, 1985
Systems AnalysIs for Improvement of Surface IrrIgatIon, 1981

IF # 5 InstallatIon, OperatIon, and Mamtenance of MIcro Irrigation Systems

Surface IrrIgatIon Performance, 1996
Spnnkler IrrIgatIOn, 1994
Dnp IrrIgatIOn, undated
Water Management at the Farm level, 1992
Deslgnmg IrrIgatIon Systems for Management, 1989
OperatIon and Mamtenance of Small IrrIgatIOn ProJects, 1988

IrngatLOn Schedulmg

IF # 6 IrrIgatIOn Schedubng Usmg Pan EvaporatIon, Northern Jordan Valley

OptImal IrrIgatIon Management Under CondItIons of LImlted water Supply m the
Jordan Valley, 1996

Proper Use of IrrIgatIOn Water, 1994
InformatIOn Systems for IrrIgatIon Management m the Jordan Valley, 1994
BaSIC ImgatIon Schedulmg, 1981

IF # 7 IrngatlOn Schedulmg Usmg Pan EvaporatIon, MIddle Jordan Valley

OptImal IrrIgatIon Management Under CondItIons of LImlted water Supply m the
Jordan Valley, 1996

Proper Use of IrrIgatIon Water, 1994
InformatIOn Systems for IrrIgatIon Management m the Jordan Valley, 1994
BaSIC IrrIgatIOn Schedulmg, 1981

IP # 8 IrrigatIOn Schedulmg Usmg Pan EvaporatIon, Southern Jordan Valley

OptImal IrrIgatIon Management Under CondItIons of LImlted water Supply m the
Jordan Valley, 1996

Proper Use of IrrIgatIOn Water, 1994
InformatIOn Systems for IrngatIon Management m the Jordan Valley, 1994
IrrIgatIOn water and Agnculture m the Jordan Valley and Southern Ghors The

PossIbIlIty of CultIvatmg SubstItute Crops, 1993
BaSIC IrrIgatIOn Schedulmg, 1981

6
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IP # 9 IrngatIon SchedulIng For Citrus and Grapes Usmg Pan Evaporation

The Effect of Irngatton Schedulmg on CitruS YIeld Under Dnp Irngatton m the Jordan
Valley, 1996

Crop Water RequIrements GUIde, 1994

IP # 10 IrrigatIOn Schedulmg For Vegetables Grown m Plastic Houses Usmg Pan
EvaporatIOn

Crop Water RequIrements GUIde, 1994
Irngation Management of PlastIc House Cucumbers, 1990
Optnnal Irngatton Management for Protected Tomato m the Jordan Valley,
Irngatton Schedulmg of Snap beans Grown m PlastIc Houses m Jordan, 1990
Water ReqUIrements for Cucumber InsIde PlastIc Houses m DeIr AlIa, 1987
Vegetable YIeld and IrngatIon Schedulmg Model for the Jordan Valley, 1987

IP # 11 IrrigatIOn SchedulIng For Open Field Vegetables Usmg Pan EvaporatIOn

Water ReqUIrements and IrngatIon Schedulmg for Tomatoes Usmg the Methods of
Spottmg Irngation for Exposed Plantmg m the South Ghors regIOn, 1996

Water ReqUIrements and IrngatIon Schedulmg for Sugarbeet for Exposed Plantmg m
the Jordan Valley and the Eastern HeIghts, 1995

Salt DIstnbution and SoIl - Water Management for Lme Source trIckle IrrIgated Sweet
Corn, 1995

Irngation Water Management of Tnckle-irrigated Omon, 1994
Crop Water ReqUIrements GUIde, 1994
IrngatIon Method and Water QuantIty Effects on Sweet Corn, 1994
IrrIgated Sweet Corn ProductIOn FunCtIOns and EffiCIent Water Use, 1994
Determmatton of Actual Water ConsumptIOn and Crop CoeffiCIent of Mature Banana m

the Central Jordan Valley, 1993
Water ConsumptIon of Okra m the Jordan Valley, 1989
Water ConsumptIOn of CaulIflower and Watermellon m the Jordan Valley, 1989
IrrIgatIon ProductIon FunctIon and Crop CoeffiCIents of Potato m the Jordan Valley,

1988
Vegetable YIeld and IrrIgatIon Schedulmg Model for the Jordan Valley, 1987
IrrIgatIon Schedulmg of Squash Under Dnp IrrIgatIOn and Black PlastIC Mulch m

Central Jordan Valley, 1987
Determmatlon of Crop CoeffiCIents for Potatoes m the Jordan Valley, 1985
DetermmatIon of Crop CoeffiCIent for Fall Potato for some DIrect and IndIrect Methods

of Estlffiatmg EvapotranspIratIon m the Jordan Valley, 1984

IP # 12 Gwdelines for Irrigation SchedulIng Usmg TenslOmeters

IrrIgatIOn Management Under PlastIC Houses for Cucumbers, Tomato, and Strawberry
ill the MIddle Jordan Valley, 1996

InformatIOn Systems for IrrIgatIon Management m the Jordan Valley, 1994
IrrIgatIon Schedulmg for Bean Crop InsIde PlastIC Houses m Derr AlIa Agncultural

StatIon, 1991
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IrngatIOn and N-FertilIzation Schedulmg for Cucumber InsIde PlastIC Houses m the
Jordan Valley Usmg Dnp Irngation System, 1991

IrngatIOn Schedulmg of Sweet Pepper InsIde PlastIc Houses, 1988
IrngatIOn Schedulmg of Squash Under DIp Irngation and Black PlastIC Mulch m the

Central Jordan Valley, 1987
Irnganon Schedulmg of Tomato Grown Under Dnp Irnganon InsIde PlastIC

Greenhouses m the Jordan Valley, 1985

IP # 13 IrrigatIOn Scheduhng for CItrus and Grapes Using TenslOmeters

The Present SItuatIOn of the Area Planted WIth Trees and therr Water Requrrements
from the AvaIlable Water Resources m the Jordan Valley for the Years 1989
1992, 1993

IP # 14 IrrIgatIon Scheduhng for Vegetables Usmg TenslOmeters

YIeld Response of PlastIC House Tomatoes to SoIl MOIsture TensIOn m the Jordan
Valley, 1990

Irngation ProductIon FunctIOn and Crop CoeffiCIents of Potato m the Jordan Valley,
1988

Irngation Schedulmg of Squash Under Dnp IrngatIOn and Black PlastIC Mulch m the
Central Jordan Valley, 1987

Tomato YIeld and ConsumptIve Use under DIfferent Water Stress Usmg PlastIc Mulch,
1985

Water UtIlIzatIOn by Tomato Under Dnp IrngatIOn m the Jordan Valley, 1985
YIeld Response of Cucumber to VarIOUS Levels of Apphed Water Under PlastIC Houses

m the Jordan Valley, 1985

Low Qualzty Water Management

IP # 15 Management of Low QualIty Water In Agnculture

Sewage Effluent Reuse m Jordan, 1996
Effect of Khrrbet AI-Samra Treated Effluent on the QUalIty of IrngatIOn Water m the

Central Jordan Valley, 1996
QualIty of IrngatIOn Water m the MIddle Jordan Valley, 1996
RatIonalIty of Water Use m Jordan, 1995
Effect of Water (PH) on the StabIlIty of Prrmncarb, 1995
Water Management and ConservatIOn Measures Under SemI-ArId and ArId CondItIOns,

1994
Response of Chrysanthemum MonfolIum Ramatto Dnp Irngation WIth Treated

Wastewater and Fresh Water at DIfferent Plantmg IntensItIes, 1992
IrngatIOn Water QualIty m Jordan, undated
ChemIStry of KAC Water m the Jordan Valley Effect of Water pH on the StabIlIty of

DlIDethoate, 1991
Effect of Sewage Sludge Treatments on Com Crop, Water ConsumptIOn, and Some

Natural SoIl PropertIes, 1989
Effect of Treated Wastewater on ConcentratIOn of NutrIents and Some Heavy Metals m

SoIls and IrrIgated Com Plants, 1988
Safety Lmnts m the Use of IrrIgatIOn Water, 1985
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Leachmg Requirements

IP # 16 LeachIng Reqwrements for VarIOus Jordan Valley SoIls

IrngatIon Water Management for Omon Tnckle IrngatIOn WIth Salme Dramage Water,
1996

Sewage Effluent Reuse m Jordan, 1996
QualIty of Irngation Water m the MIddle Jordan Valley, 1996
RatIOnalIty of Water Use m Jordan, 1995
IrrIgatIon Management and Water QUalIty m the Central Jordan valley - A Baselme

Survey, 1995
Salt DIstrIbutIon and SoIl-Water Management for Lme Source Tnckle lITIgated Sweet

Com, 1995
Water Use and PrOductIon FunctIOn of Sweet Com IrrIgated WIth Salme DraInage

Water, 1994
Water QualIty of IrngatIOn Water m the Jordan Valley, 1994
SOdiCIty of Dramage Water as Affected by BIcarbonate EnrIchment of Irngation Water

Under Green House CondItIons, 1994
Water Management and ConservatIon Measures Under SemI-And and And CondItIons,

1994
The Effect of Usmg SemI-Salme Water on the ProductIOn of Sugarbeet m AI-Khaldieh

RegIOnal Center, 1992
IrrIgatIOn Water QualIty m Jordan, undated
ChemIstry ofKAC Water m the Jordan Valley Effect of Water pH on the StabIlIty of

DImethoate, 1991
Salt DIstrIbution and AccumulatIon as Affected by Dnp IrngatIOn Treatments for

Tomatoes Grown InsIde PlastIc Houses, 1987
The EffiCIent Use of Water m IrrIgation Prmciples and Practices for Improvmg

IrrIgatIOn m And and SemI-And RegIOns, 1987
Effect of Contmuous CultivatIOn and FertIlIZers ApplIcatIOn on SoIl FertIlIty and

Sallillty Accumulation InsIde Plastic Houses m the Jordan Valley, 1986
Safety LImlts m the Use of IrrIgatIon Water, 1985
SoIl and Water Management GUIde for the Jordan Valley, 1984

Fertlgatzon

Injection of FertIlIZers mto IrrIgation Systems by Pumpmg

InjectIOn of Fertilizers mto IrrigatIOn Systems Usmg the By-Pass Method

InjectIOn of FertIlIZers mto IrrigatIOn Systems Usmg a Dosmg DeVIce

InjectIOn of FertilIZers mt(, IrrigatIOn Systems Usmg a Pressure
DifferentIal deVIce

IP # 21 Comparison of FertIlIZer InjectIon Methods m the Jordan Valley

Advanced Short Course on FertlgatIon, 1995
Use of FertigatIOn and ChemIgatlon to Increase Plant ProdUCtIVIty, 1989
FertigatIon Prospects and Problems, 1989
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IP # 22 FertIgatIon of CItrus and Grape Crops In the Jordan Valley

Advanced Short Course on FemgatlOn, 1995
Use of FertlgatlOn and ChenngatlOn to Increase Plant ProductIvIty, 1989
NItrogen Movement as Influenced by IrngatlOn Amounts and Urea FertlhzatlOn Rates m

the Jordan Valley, 1986
Fertlgatlon Prospects and Problems, 1989

IP # 23 FertIgatIon of Vegetable Crops In the Jordan Valley

Advanced Short Course on FertlgatlOn, 1995
Effects of ImgatlOn and N-FertlbzatlOn Schedulmg on Tomato Crop ill the Jordan

Valley, 1994
Irngatlon and N-FertllIzatlOn Schedulmg for Cucumber InsIde PlastIc Houses ill the

Jordan Valley USillg Dnp IrngatlOn System, 1991
Production FunctIon of Sugarbeet ill Jordan as Affected by IrngatlOn and NItrogen

FertlhzatlOn, 1989
Use of FertlgatlOn and CheIll1gatlon to Increase Plant ProductIvIty, 1989
FertlgatlOn Prospects and Problems, 1989
ProductIOn FunctIOn deterIlllllatlOn of Omon as Affected by water Amounts,

EvapotranspIratIon, and N-fertlhzatlon Rates ill the Central Jordan Valley, 1987
Effect of Contmuous CultivatIon and Fertlhzers Apphcatlon on Sod Fertlhty and

Sahmty AccumulatIOn InsIde Plastic Houses ill the Jordan Valley, 1986
NItrogen Movement as Influenced by IrngatlOn Amounts and Urea FertlhzatlOn Rates ill

the Jordan Valley, 1986
Sod and Water Management GUIde for the Jordan Valley, 1984
Crop ProductIOn FunctIOns as Influenced by IrngatlOn Amounts and Urea FertlhzatlOn

Rates on Sweet Corn m the Jordan Valley, 1983
Crop ProductIon FunctIOn DeterIll1natlon and NItrate Movement as Influenced by

IrngatlOn Amounts and Urea FertlhzatlOn on Sweet Corn ill the Jordan Valley,
1982

IP # 24 MIxIng of FertIlIzers for InjectIon

Advanced Short Course on FertlgatlOn, 1995

IP # 25 Crop FertIlIzer Reqwrements and the PreparatIon of Stock SolutIOns

Advanced Short Course on FertlgatlOn, 1995
Use of Fertlgatlon and ChenngatlOn to Increase Plant ProductivIty, 1989
FertlgatlOn Prospects and Problems, 1989
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FURTHER WORK

Design of informatIOn Pieces

Accordmg to the project scope of work, 25 mfonnatlOn pIeces will be prepared m a
snnple, clear, conCIse, and eaSIly reproducIble manner Thus, the three elements of the
IPs fonnat, content, and deSIgn WIll be arranged to produce valuable IPs that can be
used for water management trammg The IPs will be delIvered m both EnglIsh and
ArabIC by the end of September 1997

The selectIon of the format, content, and actual deSIgn of the IPs IS performed below m
a systematIc way sImllar to the selectIon of tItles process The lIst of selectIon cntena
for each consecutIve deCISIon (format, content, and deSIgn) IS shown below along WIth a
lIst of potentIal optIOns (Table 1)

Table 1. MatrIX of DeCISIon Rules for DesIgnmg IPs

Consecutive DeCISIOns Cntena (relative weight) Options

DeCISIon 1 Fonnat Handlmg (10) 1 A-4 Booklet
AesthetICS (5) 2 A-4 Sheet folded m 3
QuantIty of InformatIOn (7) 3 A-4 Sheet folded m 2

4 A-4 Sheet *
DeCISIon 2 Content Target AudIence (10) 5 Bulleted InstruCtIOns

ClarIty (10) 6 ConventIOnal StyIe *
7 Complete GraphIcal

Layout
DeCISIon 3 DeSIgn Appeal (10) 8 1 Column WIth GraphIcs

Snnphclty (7) *
9 2 Columns
10 3 Columns
11 1 Column Text, 1

Column GraphIcs

* Selected OptIOn m each case

Based on a sUbjectIve analySIS of the elements, It was determmed that an A-4 sheet,
wntten m conventIOnal style (mtroductlOn to the tOpIC, procedures, tools, methods, and
a bnef summary WIth graphIcs), m 1 column on two SIdes IS the optnnal selectIOn based
upon the CrItena above

Usmg a scale of 0,1, 2 for zero, good, and excellent attamment, the followmg
evaluatIon figures emerged, as shown m Table 2
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Table 2 Evaluation MatrIX

CriterIa Weight 1 2 3 4 5 6 7 8 9 10 11

HandImg 10 1 1 2 2
Aesthetics 5 1 1 1 2
InformatIOn 7 2 0 1 2
AudIence 10 1 1 2
Clarity 10 1 2 0
Appeal 10 2 2 1 2
SIIDPhclty 7 2 1 1 1

TOTALS 24 15 32 44* 20 30* 20 34* 27 17 27
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ANNEXES

Focus Group Proceedmgs and Fmdmgs

General

The meetmg began at 9 15 a m on August 10, 1997 WIth all mVItees present except a
representatIve from the NFA WIth Dr Maher Abu-Taleb actmg as facilItator, the
mdiVIduals m the group mtroduced themselves A general mtroductton was then
presented by the facilItator mcorporatmg the ObjectIves of the focus group and the
process of rankIng IPs A sImple chart selectIOn example was presented to clarIfy the
optImIzatIOn procedure

Followmg the mtroductIOn, the cntena set developed by the ERMC team was put forth
for comments and relatIve weightmg Subsequently, the actual evaluatIon and screenmg
began m earnest producmg the requIred results WIth everyone participatmg fully

SelectIOn CrIteria Set

The InltIal cntena set that was developed contamed SIX cntena grouped under three
headmgs as follows

Magmtude of the Problem
Area (90%)
Number of Farmers (80 %)

EconOmICs
Benefits (75 %)
No of BenefiCiarIes (0 %)

PotentIal ApplIcatIon
At the Farm Level (90%)
InformatIon AvaIlabIlIty (65 %)

After several mInutes of dIScussIon, the group unanImously agreed that CrIterIon
number 4 should be deleted, smce CrIterIon no 2 covers the same or SImIlar Issues
The cntena were then weIghted separately by each mdividual and the average
calculated Once a consensus was reached, the fmal relatIve weIghts were determmed
as shown above

Development of PotentIal IPs

A number of tItles were developed based upon the team I s preVIOUS experIences and
work on the lIterature audIt report The procedure for developmg Irngation water
extensIOn IPs mvolved two steps FIrst, extensIOn requIrements were categorIZed under
eIther "IrngatIOn Water Management" or "FemgatIOn II Second, under each of those
mam headmgs, the key elements were dIscussed For example, under the fIrst headmg,
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rrngatton schedulmg, leachmg reqUIrements, and rrngation requrrements were analyzed
m terms of regIOn, crop pattern, water effiCIency and other factors Consequently, once
an exhaustIve set of elements was deSIgned, the number of IPs fell out of the analysIs,
whIch was graphIcally presented to the focus group

Screemng Process

The screenmg process mvolved each mdiVIdual m tum suggestmg the deletIOn of any of
the IPs based upon Judgement and need The screenmg contmued WIth each mdiVIdual
discussmg the reasons for deletton The group dIscussed each suggestIOn and deletIOns
were made by consensus Based upon the screenmg, 25 IPs remamed - the target for
the focus group

Fmal Results

The fInal lIst of IPs that wIll be developed IS gIven m SectIon 3 of thIs report
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Focus Group SessIOn Agenda Document

THE HASHEMITE KINGDOM OF JORDAN

MINISTRY OF WATER AND IRRIGATION

Water Quahty Improvement and Conservation ProJect, WQIC

Water Management ExtenSIOn Literature Project

Focus Group SessIOn Agenda
for

Ranking of InformatIOnal Piece Titles

Environmental Resources Management Consultants

August 4, 1997
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Focus GROUP SESSION AGENDA
SUNDAY, AUGUST 10, 1997

Tune TOPIC Presenter

900 - 915 IntroductIOn & ObjectIves Dr Maher Abu-Taleb
Dr Akram Baqa'm

915 - 9 45 CrIterIa SelectIon & WeIghtmg Dr Maher Abu-Taleb
Eng. Moh'd Hamdan

945 -1000 Coffee Break
1000 -10 30 DIScussIon of TItles Dr Maher Abu-Taleb

Eng. Moh'd Sha'ban
1030 -130 RankIng of Titles ERMC Team
130 - 200 LIght Lunch

LIST OF INVITEES TO THE Focus GROUP MEETING

Group Name PosItIon

JVFA Mr Rakan Al-Faour PreSIdent, JVFA

Private Mr KhalIl Abu-Ghannam JVAFarm
Fanners Mr Yousef Baraket JVAFarm

Mr Mazen Odeh JVAFarm
Mr. Nabil Al-TaJI JVAFarm

InternatIOnal
OrganIZatIons Dr Ross Hagan IrrigatIOn SpeCIalIst, DAI

MWI Mr. Vasser Nazzal IrrIgatIOn Engmeer, MWI

MOA Dr. Jamal Irsheldat NCARTT
Mr Rateb Abu-Zamha MOA

ERMC Dr Maher Abu-Taleb Water Management Expert
Dr. Akram Baqa1m ExtenSIOn Expert
Mr Moh'd Sha'ban irrigatIon Specm!Ist
Mr Moh'd Hamdan ExtenSIOn SpeCIalist
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